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©  Foam-applying  nozzle. 
  A  foam-applying  nozzle  assembly  (N)  for  applying  a 
foam  made  up  from  a  supply  of  a  foam-forming  liquid 
composition  (F)  and  a  flowing  liquid  stream  (W)  includes  an 
inner  barrel  (I)  having  an  axial  bore  (10)  for  communicating 
the  liquid  stream  (W)  from  a  hose.  Eductor  means  (E)  with 
the  inner  barrel  (I)  extracts  the  foam-forming  liquid  composi- 
tion  (F)  from  the  supply  of  the  foam-forming  composition. 
The  eductor  means  (E)  inducts  the  extracted  foam-forming 
liquid  comporition  (F)  into  a  portion  (W')  of the  liquid  stream 
(W)  flowing  through  the  eductor  means  (E).  The  eductor  (E) 
has  a  discharge  opening  (22o)  in  proximity  to  the  outlet  of 
the  inner  barrel  I  for  mixing  the  foam-forming  composition 
(F)  with  the  liquid  stream  (W)  from  the  inner  barrel  (I)  in 
proximity  to  the  discharge  of  the  liquid  stream,  whereby  a 
foam  is  created.  Flow  regulating  nozzle  means  (R)  mounted 
in  an  outlet  (100)  of  the  bore  (10)  regulates  the  lateral  extent 
of  the  discharged  stream  (W). 





T h i s   i n v e n t i o n   r e l a t e s   to  t h e   f i e l d   of  f o a m - f o r m i n g  

e q u i p m e n t ,   and   more  p a r t i c u a r l y   to  n o z z l e s   f o r   t h e  

a p p l i c a t i o n   of  a  foam  f r o m   a  foam  c o n c e n t r a t e   m i x e d  

w i t h   a  l i q u i d .  

F i r e - f i g h t i n g   n o z z l e s   f o r   t h e   a p p l i c a t i o n   of  a  

w a t e r   s t r e a m   or   a  w a t e r   f o g   on  a  f i r e   h a v e   b e e n   k n o w n  

f o r   some  t i m e .   Such   n o z z l e s   a r e   a t t a c h e d   to   a  f i r e  

h o s e   c a r r y i n g   a  l i q u i d   s t r e a m ,   s u c h   as  w a t e r ,   and  f r e q u -  

e n t l y   a r e   a d j u s t a b l e   to   a p p l y   t he   f i r e - e x t i n g u i s h i n g  

l i q u i d   in   a  p a t t e r n   r a n g i n g   f rom  a  f o g - l i k e   a p p l i c a t i o n  

to   a  s t r a i g h t   s t r e a m ,   an  e x a m p l e   of  w h i c h   i s   made  b y  

E l k h a r t   B r a s s   M a n u f a c t u r i n g   Co . ,   I n c .   of  E l k h a r t ,  

I n d i a n a .   H o w e v e r ,  a n   a p p l i c a t i o n   of  w a t e r   i s   n o t  

d e s i r a b l e   f o r   a l l   t y p e s   of  f i r e s .  

F i r e - e x t i n g u i s h i n g   f o a m - f o r m i n g   l i q u i d   c o m p o s i t i o n s  

h a v e   b e e n   u t i l i z e d   in   t h e   e x t i n g u i s h i n g   of  c e r t a i n   t y p e s  

or  c l a s s e s   of  f i r e s .   Many  of  t h e s e   f o a m - f o r m i n g  

c o m p o s i t i o n s   w i l l ,   when  m i x e d   w i t h   w a t e r   and   a e r a t e d  

w i t h   l a r g e   q u a n t i t i e s   of  a i r ,   f o r m   r e l a t i v e l y   s t a b l e  

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

f i r e s .   Such   l i q u i d   foam  c o n c e n t r a t e s   a r e   known  u n d e r  

t h e   t r a d e   names   of  AFFF  of  M i n n e s o t a   Mining  M a n u f a c t u r i n g  

Company ,   M i n n e s o t a   and  E m u l s i f l a m e   of  E l k h a r t   B r a s s  

M a n u f a c t u r i n g   C o . ,   I n c .   O t h e r   s u c h   f o a m s   a r e   g e n e r a l l y  

d e s c r i b e d   in   U .S .   p a t e n t s   3 , 7 7 2 , 1 9 5 ;   3 , 5 6 2 , 1 5 6 ;   3 , 5 7 8 ,  

590;   and  3 , 5 4 8 , 9 4 9 .  

The  f o a m - f o r m i n g   l i q u i d   c o m p o u n d   h a s   b e e n   g e n e r a l l y  

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

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

e d u c t o r .   The  s e p a r a t e   e d u c t o r   was  c o n n e c t e d   b e t w e e n  

t h e   n o z z l e   and  t h e   l i q u i d   s t r e a m   pump  or   s o u r c e .   T h e  

foam  c o n c e n t r a t e   was  w i t h d r a w n   by  t h e   e d u c t o r   or  p u m p e d  

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

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

i o n .   T h e r e a f t e r ,   t h e   f o a m - f o r m i n g   c o n c e n t r a t e   and  l i q -  

u i d   mix  was  a e r a t e d   in   a  s e p a r a t e   s y s t e m ,   f o r m i n g   t h e  



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

G e n e r a l l y ,   t h e   foam  a p p l y i n g   n o z z l e   u s e d   w i t h   t h e  

s e p a r a t e   e d u c t o r .   h a s   b e e n   of  t h e   same  t y p e   u t i l i z e d  

to   a p p l y   w a t e r .   Some  w a t e r   n o z z l e s   h a v e   h a d   t h e   s t e m -  

p o r t i o n   m o d i f i e d   ( t h e   s t e m   l i m i t s   and   a s s i s t s   i n  

d i r e c t i n g   t h e   w a t e r   f l o w )   f o r   t h e   a p p l i c a t i o n   of  t h e   f o a m .  

T h e s e   a r e   n o n - a s p i r a t i n g   p e r i p h e r a l   j e t   n o z z l e s .  

A d d i t i o n a l l y ,   a e r a t i o n   foam  t u b e s   a r e   f i t t e d   on  e x i s t i n g  

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

t h i c k e r   f o a m   b l a n k e t .  

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

t he   foam  was  f i r s t   s e p a r a t e l y   g e n e r a t e d   and  t h e n   t h e  

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

foam  c o u l d   be  p r o j e c t e d   f r o m   t h e   n o z z l e   has   b e e n   c o n s i d -  

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

p r o j e c t e d   t h r o u g h   t h e   n o z z l e .   F o r   e x a m p l e ,   w i t h   f o a m ,  

t he   maximum  d i s t a n c e   was  u s u a l l y   o n l y   a b o u t   170  f e e t  

w h e r e a s   w i t h   w a t e r   i t   was  a b o u t   300  f e e t .   The  s e p a r a t e  

foam  e d u c t o r   l i m i t s   t he   f l o w   ( g a l l o n a g e   p e r   m i n u t e )  

and  t h e   l i n e   p r e s s u r e   to   t h e   n o z z l e .   T y p i c a l l y ,   foam 

e d u c t o r s   h a n d l e d   b e t w e e n   30  and  250  g a l l o n s   p e r  m i n u t e ;  

w h e r e a s ,   n o z z l e s   h a n d l e d   in   e x c e s s   of  1000  g a l l o n s   p e r  
m i n u t e s .   The  s e p a r a t e   e d u c t o r  -   c o n s t r i c t e d   t h e   c o m p l e t e  

f l o w   of  w a t e r   c r e a t i n g   a  p r e s s u r e   d r o p   of  3 0 - 4 0 %  

a c r o s s   t h e   e d u c t o r   T h i s   l o s s   of  p r e s s u r e   was  c r e a t e d  

by  t he   f l o w   i n t o   t he   e d u c t o r   w o r k i n g   a g a i n s t   b a c k p r e s s u r e  

due  to   t h e   c o n s t r i c t i o n .   T h u s ,   t h e   p r e v i o u s   s e p a r a t e  

foam  e d u c t o r   and   n o z z l e   l i m i t e d   t h e   f l o w   and  r a n g e  

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

to   a p p r o a c h   t h e   f i r e   more  c l o s e l y .  

The  d i s c h a r g e   d i s t a n c e   of  foam  has   p r e v i o u s l y   b e e n  

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

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

o r i f i c e   w h i c h   i n t r o d u c e d   t h e   foam  c o n c e n t r a t e   u n d e r  

p r e s s u r e   i n t o   t h e   h o s e   b e h i n d   t h e   n o z z l e .   S i n c e   t h i s  

s y s t e m   was  p r e s s u r i z e d ,   t h e   d r o p   i n   p r e s s u r e   c r e a t e d  

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

t h e   f u l l   f l o w   p r e s s u r e   t o   f o r m   a t   t h e   n o z z l e .   T h e  



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

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

was  m o r q l * x p e n s i v e   t h a n   t h e   s e p a r a t e   e d u c t o r   and  n o z z l e  

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

g e n e r a l l y   t h e   same  d i s t a n c e   as  t h e   b a l a n c e d   p r e s s u r e  

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

e q u i p m e n t ,   s u c h   as  t h e   pump,   c o n t r o l   v a l v e   and  o r i f i c e .  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   t o   a  new  and  i m p r o v e d  

n o z z l e   f o r   a p p l y i n g   a  foam  made  up  f r o m   a  f o a m - f o r m i n g  

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

w a t e r .   An  i n n e r   b a r r e l   h a v i n g   an  i n l e t   and  o u t l e t  

c o m m u n i c a t e s   t h e   l i q u i d   s t r e a m   f r o m   a  h o s e .   E d u c t o r  

means   w i t h   t h e   i n n e r   b a r r e l   e x t r a c t s   t h e   f o a m - f o r m i n g  

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

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

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

The  foam  c o n c e n t r a t e - l i q u i d   m i x t u r e   i s   a e r a t e d   a n d  

a p p l i e d   i n   t h e   d e s i r e d   p a t t e r n .   A  f l o w   r e g u l a t i n g   n o z -  

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

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

a r g e d .  

The  p r e s e n t   n o z z l e   f o r  a p p l y i n g   a  foam  u s e s  

a p p r o x i m a t e l y  7   g a l l o n s   p e r   m i n u t e   (gpm)  f l o w   of  t h e  

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

i n d u c t i n g   t h e   f o a m - f o r m i n g   l i q u i d   c o n c e n t r a t e .   T h e  

p r e s s u r e   d r o p   a t t r i b u t a b l e   to   t h e  7   gpm  f l o w   d u r i n g  

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

t he   30-40%  r e d u c t i o n   in   p r e s s u r e   w i t h   t h e   p r i o r   s e p a r a t e  
e d u c t o r   and  n o z z l e   c o m b i n a t i o n s .   A d d i t i o n a l l y   t h e  

foam  c o n c e n t r a t e - l i q u i d   m i x t u r e   i s   a d d e d   to   t h e   r e m a i n -  

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

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

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

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

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

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

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

d e c r e a s i n g   t h e   d i s t a n c e   of  t h e   d i s c h a r g e   by  a  r e d u c t i o n  



in   p r e s s u r e .  
The  i n v e n t i o n   w i l l   be  f u r t h e r   d e s c r i b e d   by  way  o f  

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  ,   in   w h i c h :  

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

w i t h   t h e   e d u c t o r   o f f - c e n t e r ;  

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

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

F i g .   3  i s   a  c r o s s - s e c t i o n a l   v i e w   of  t h e   p r e s e n t  

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

n o z z l e ;  

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

a l o n g   l i n e   4 - 4   of  F i g .   1;  a n d  

F i g .   5  i s   a  c r o s s - s e c t i o n a l   v i e w   of  t h e   p r e s e n t  

i n v e n t i o n   t a k e n   a l o n g   l i n e   5 -5   of  F i g .   1 .  

In  t h e   d r a w i n g s ,   t h e   l e t t e r   N  r e f e r s   g e n e r a l l y   t o  

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

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

i n g ,   made  up  f r o m   a  f o a m - f o r m i n g   l i q u i d   c o m p o s i t i o n   F  

and   a  f l o w i n g   l i q u i d   s t r e a m   W.  B r i e f l y ,   t h e   n o z z l e   N 

i n c l u d e s   an  i n n e r   b a r r e l   1  h a v i n g   an  a x i a l   b o r e   10  w i t h  

i n l e t   1 0 i   and  o u t l e t   10o  f o r   c o m m u n i c a t i n g   t h e   l i q u i d  

s t r e a m   W  f r o m   a  h o s e ,   m o n i t o r   or   o t h e r   s o u r c e   ( n o t  

shown)   and   h a v i n g   f u r t h e r   a  f l o w   r e g u l a t i n g   n o z z l e  

means   R  m o u n t e d   in   t h e   o u t l e t   10o  f o r   r e g u l a t i n g   t h e  

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

i n n e r   b a r r e l   I ,   so  t h a t   t h e   d i s c h a r g e d   f l u i d   s t r e a m   m a y  
be  v a r i e d   f r o m   a  r e l a t i v e l y   c o m p a c t   s m a l l   d i a m e t e r  

s t r e a m   t o   a  w i d e r   l a r g e r   d i a m e t e r   f o g - l i k e   s p r a y .  
E d u c t o r   means   E  w i t h   t h e   i n n e r   b a r r e l   I  e x t r a c t s   t h e  

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

s u p p l y   of  t h e   f o a m - f o r m i n g   c o m p o s i t i o n   F.  The  e d u c t o r  

means   E  i n d u c t s   t h e   f o a m - f o r m i n g   l i q u i d   c o m p o s i t i o n   F  

i n t o   a  p o r t i o n   W'  of  t h e   l i q u i d   s t r e a m   W  f l o w i n g   t h r o u g h  

t h e   i n n e r   b a r r e l   I .   A  m i x i n g   p l a t e   12  and   a  s p a c e d -  

a p a r t   d e f l e c t i o n   p l a t e   32  f o r m   a  m i x i n g   p a s s a g e   13  t h e r e -  

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

d i l u t e d   i n   t h e   l i q u i d   s t r e a m   p o r t i o n   W'.  The  m i x i n g  



p l a t e   12  i s   m o u n t e d   w i t h   t h e   i n n e r   b a r r e l   I  s u b s t a n t i a -  

l l y   p e r p e n d i c u l a r   to   t h e   f l o w   of  t he   l i q u i d   s t r e a m   W  t o  

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

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

p o r t i o n   W  as  t h e   foam  c o n c e n t r a t e / l i q u i d   m i x t u r e   i m p a -  
c t s   t h e   m i x i n g   p l a t e   12,  f o r m i n g   t h e   f oam.   D e f l e c t i o n  

p l a t e   32  d i r e c t s   t h e   l i q u i d   s t r e a m   W  f rom  t h e   o u t l e t  

100  of  i n n e r   b a r r e l   I .   An  o u t e r   s l e e v e   0  i s   g e n e r a l l y  

m o v a b l y   m o u n t e d   w i t h   t h e   i n n e r   b a r r e l   I  f o r   d i r e c t i n g  
or  f o c u s i n g   t h e   l i q u i d   s t r e a m   in   t h e   d e s i r e d   f o r m   o f  

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

has   i n t e r n a l   t h r e a d s   50  f o r   t h r e a d e d   e n g a g e m e n t   w i t h  

a  t y p i c a l   h o s e   c o u p l i n g   on  a  f i r e   h o s e   ( n o t   s h o w n )  

so  as  to   d i r e c t   t h e   l i q u i d   s t r e a m   W  f r o m   t h e   h o s e  

t h r o u g h   t h e   n o z z l e   N.  

R e f e r r i n g   now  more  p a r t i c u l a r l y   to   F i g .   1 ,  t h e  
e d u c t o r   means   E  i s   g e n e r a l l y   a  v e n t u r i - t y p e   t u b e   V 

m o u n t e d   w i t h i n  t h e   a x i a l   b o r e   10  of  i n n e r   b a r r e l   I  . a n d  

a x i a l l y   a l i g n e d   w i t h   the  f l o w   of  t h e   l i q u i d   s t r e a m   b e i n g  

g e n e r a l l y   in   t h e   d i r e c t i o n   of  t h e   a r r o w   shown  i n   F i g . 1 .  

As  t h e   l i q u i d   s t r e a m   W  f l o w s   i n t o   t h e   i n l e t   1 0 i   of  t h e  

b o r e   10  of  t h e   i n n e r   b a r r e l   I  f r o m   t h e   h o s e s   or  s o u r c e ,  
a  p o r t i o n   W'  of  t h e   s t r e a m   W  f l o w s   i n t o   a  t u b u l a r  

c o n s t r i c t i n g   member   14  h a v i n g   an  a x i a l   b o r e   16.  T h e  

a x i a l   b o r e   16  h a s   a  c o n s t r i c t i n g   p o r t i o n   16c  w i t h   a  

d e c r e a s i n g   d i a m e t e r   e n d i n g   w i t h   an  o r i f i c e   16e  of  s m a l l e r  

d i a m e t e r   t h a n   t h e   a x i a l   b o r e   16.  The  s t r e a m   p o r t i o n   W  

e x i t s   f r o m   t h e   member   14  a t   e x i t   or  o r i f i c e   16e  a n d  

e n t e r s   t h e   i n t e r i o r   c a v i t y   20a  of  T - s h a p e d   e x p a n s i o n  

vacuum  b o d y   20.  The  i n t e r i o r   c a v i t y   18  i s   l a r g e r  

d i m e n s i o n a l l y   t h a n   t h e   o r i f i c e   16e  and  c o n s t r i c t i n g  

s e c t i o n   16c  of  member   14  c a u s i n g   t h e   f l o w   of  s t r e a m  

p o r t i o n   W  to  e x p a n d   in   c a v i t y   20a  and  t h e r e b y   d e c r e a s e  

t he   f l o w   r a t e   of  t h e   l i q u i d   s t r e a m   p o r t i o n   W'  f l o w i n g  

t h r o u g h   t h e   c a v i t y   20a .   T h i s   s l o w i n g   of  t h e   f l o w  

r a t e   in   c a v i t y   20a  a f t e r   e x i t i n g   f r o m   o r i f i c e   1 6 e  

c r e a t e s   a  r e d u c e d   p r e s s u r e   in   t h e   c a v i t y   20a  due  to   a  

v e n t u r i   e f f e c t .   P r e f e r a b l y   t h e   b o d y   20  f o r m s   a  T - j o i n t  



w i t h   l o w e r   i n l e t   p o r t i o n   2 0 i   e x t e n d i n g   t h r o u g h   t h e   i n n e r  

b a r r e l   I .   T h e  e x p o s e d   end  of  i n l e t   p o r t i o n   20 i   h a s  

t h r e a d s   2 0 t   f o r   r e c e i v i n g   a  h o s e   or  t u b u l a r   means   T  w i t h  

c o u p l i n g   Tc  ( F i g .   2)  f o r   c o m m u n i c a t i n g   t h e   f o a m - f o r m i n g  

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

c o n c e n t r a t e ,   s u c h   as  a  drum  or   c a n i s t e r   ( n o t   s h o w n ) .  

The  r e d u c e d   p r e s s u r e  c r e a t e d   by  t h e   v e n t u r i   e f f e c t   i n  

t h e   b o d y   20,  t r a n s m i t t e d   t h r o u g h   t u b u l a r   means   T ,  

c a u s e s   t h e   foam  c o n c e n t r a t e   F  to   f l o w   f r o m   i t s  s u p p l y  

so  as  t o   i n d u c t   t h e   c o n c e n t r a t e   F  i n t o   t h e   s t r e a m  

p o r t i o n   W  in   c a v i t y   20a .   T u b u l a r   e x i t   member   2 2  

m o u n t e d   w i t h   one  arm  of  t h e   b o d y   20  p r e f e r a b l y   h a s   a n  

a x i a l   b o r e   22b  s u b s t a n t i a l l y   a x i a l l y   a l i g n e d   w i t h   t h e  

f l o w   of  t h e   l i q u i d   s t r e a m   W.  E x i t   member   22  has   d i s c h a r -  

ge  o p e n i n g   or   o u t l e t   22o  d i s p o s e d   in   p r o x i m i t y   to   t h e  

m i x i n g   p l a t e   12  and  t h e   o u t l e t   100  of  t h e   i n n e r   b a r r e l  

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

i n d u c t e d   i n t o   t h e   s t r e a m   p o r t i o n   W '  i m p a c t s   upon   t h e  

m i x i n g   p l a t e   12.   The  o u t l e t   22o  of  e x i t   member   22  i s  

s p a c e d   a p a r t   f r o m   m i x i n g   p l a t e   12  to   a l l o w   t h e  

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

22  and   m i x e s   t h e   f o a m - f o r m i n g   c o m p o s i t i o n   w i t h   t h e  

l i q u i d   s t r e a m   W  f r o m  t h e   i n n e r   b a r r e l   I  i n   p r o x i m i t y  
t o   t h e   d i s c h a r g e   of  t h e   l i q u i d   s t r e a m   W. 

I n n e r   b a r r e l   I  i s  g e n e r a l l y   a  m e t a l l i c   t u b u l a r  

s e g m e n t .   A n n u l a r   g r o o v e   24  a t   t h e   e x t e r i o r   b a s e   o f  

i n n e r   b a r r e l   I  c o a c t s   w i t h   s e t   s c r e w   26  m o u n t e d   i n  

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

t h e   b a s e   of  i n n e r   b a r r e l   I  when  s e t   s c r e w   26  e x t e n d s  

i n t o   g r o o v e   24.   E a r s   Ce  f o r m e d   w i t h   t h e   e x t e r i o r   o f  

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

R e f e r r i n g   now  to  F i g .   4,  b r a c e s   28  e x t e n d   f rom  t h e  

i n t e r i o r   w a l l   of  a x i a l   b o r e   10  of  t h e   b a r r e l   I,  and  t h e y  

s u p p o r t   a  r o d   30,  d e f l e c t i o n   p l a t e   32  and   d e f l e c t i o n  

p l a t e   12  f o r m i n g   s t e m   S  in   o u t l e t   1 0 a .   S u p p o r t   m e m b e r  

27  e x t e n d s   b e t w e e n   e x i t   member   22  and   r o d   30  w i t h   b r a c e s  

28  to   s u p p o r t   e x i t   member   22.   D e f l e c t i o n   p l a t e   3 2  

i s   m o u n t e d   t o   t h e   e x t e r i o r   end   of  r o d   30  a d j a c e n t   a n d  



s p a c e d   a p a r t   f r o m   m i x i n g   p l a t e   12.  M i x i n g   p l a t e   12  i s  

a f f i x e d   o u t w a r d l y   of  d e f l e c t i o n   p l a t e   32  to   t h e   e x t e r i o r  

end  of  r o d   30  by  t h r e a d e d   n u t   34.  I t   i s   p r e f e r r e d   t h a t  

m i x i n g   p l a t e   12  be  d i m e n s i o n a l l y   l a r g e r   t h a n   d e t e c t i o n  

p l a t e   32.  M i x i n g   p a s s a g e   13  i s   f o r m e d   b e t w e e n   d e f l e c t -  

i o n   p l a t e   32  and  m i x i n g   p l a t e   12  f o r   r e c e i v i n g   t h e   f o a m  

c o n c e n t r a t e / l i q u i d   m i x t u r e   d i s c h a r g e d   f r o m   o u t l e t   2 0 0 .  

O p e n i n g s   30a  a r e   f o r m e d   in   d e f l e c t i o n   p l a t e   32  f o r  

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

d e f l e c t i o n   p l a t e   32  i n t o   m i x i n g   p a s s a g e   1 3 ( F i g .   5 ) .  

The  f l o w   r e g u l a t i n g   n o z z l e   means   R  i n c l u d e s   s t e m   S 

and  an  o u t e r   s l e e v e   or  b a r r e l   0,  b e i n g   a  m e t a l l i c  

t u b u l a r   member   h a v i n g   an  a x i a l   b o r e   11  and  r o t a t a b l y  

mounted  w i t h   t h r e a d s   3 9  t o   i n n e r   b a r r e l   I .   As  o u t e r  

s l e e v e   O . i s   r o t a t e d   or  moved  r e l a t i v e   to   t h e   i n n e r  

b a r r e l   I,   t h e   o u t e r   b a r r e l   0  moves   l o n g i t u d i n a l l y  

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

a l l   l e n g t h   of  n o z z l e   N.  The  r o t a t i o n   of  o u t e r   s l e e v e  

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

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

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

foam  a p p l i c a t i o n .   F i g .   1  shows   t h e   o u t e r   b a r r e l   0  i n  

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

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

d i a m e t e r   of  t h e   b o r e   10  and  F i g .   3  shows  t h e   o u t e r  

b a r r e l   0  in   t h e   r e t r a c t e d   f o g - l i k e   a p p l i c a t i o n   p o s i t i o n  

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

o u t w a r d l y   to   some  e x t e n t   to   p r o v i d e   a  l a r g e r   d i a m e t e r  

d i s c h a r g e d   s p r a y .  

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

c h a n n e l s   f o r m e d   t h e r e b e t w e e n   on  t h e   e x t e r i o r   end  0 '  

of  t h e   o u t e r   s l e e v e   0  and  p r o j e c t  t h e r e f r o m   in   an  e v e n l y  

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

i c a t i o n .   C o m p o s i t e   or  r u b b e r   a n n u l a r   r i n g   38  i s   a d j -  

a c e n t   and  c o n c e n t r i c   to   t h e   e x t e r i o r   s u r f a c e   of  o u t e r  

s l e e v e   0  and  p r o v i d e s   c u s h i o n i n g   to   p r o t e c t   t h e   e x t e r -  

i o r   of  o u t e r   b a r r e l   0  f rom  d a m a g e .   At  l e a s t   o n e  

h a n d l e   H  p r e f e r a b l y   e x t e n d s   f rom  o u t e r   s l e e v e   0  t o  



a s s i s t   in   r o t a t i n g   o u t e r   s l e e v e   0 .  

L o c k i n g   means   L  r e t a i n s   o u t e r   s l e e v e   0  in   t h e  

s e l e c t e d   mode  of  a p p l i c a t i o n .   A r t i c u l a t e d   beam  40  o f  

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

I  by  means   of  e a r s   40e  and   p i v o t   40p  so  as  to   r e s t   i n  

a  n o t c h   42a ,   one  of  w h i c h   i s   shown  in   an  a n n u l a r   r i n g  

or  r i d g e   42  a f f i x e d   to   t h e   e x t e r i o r   s u r f a c e   of  o u t e r  

s l e e v e   0  a t   i t s   i n t e r i o r   end .   As  o u t e r   s l e e v e   0  i s  

r o t a t e d ,   beam  4 0  i s   r a i s e d   by  t h e   r i n g   42  u n t i l   one  o f  

a  p l u r a l i t y   of  t h e   n o t c h e s   42a  i s   l o c a t e d d i r e c t l y  

b e n e a t h   beam  40.  The  l o w e r i n g   of  beam  40  b y  s p r i n g   4 0 s  

i n t o   t h e   n o t c h   42a  r e s t r a i n s   f u r t h e r   r o t a t i o n   of  o u t e r  

s l e e v e   0 .  

F i g .   3  i s   an  a l t e r n a t i v e   e m b o d i m e n t   of  t h e   p r e s e n t  

n o z z l e   NC  h a v i n g   t h e   e d u c t o r   means   E  a l o n g  t h e  

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

c e n t e r l i n e   as  in   F i g .   2.  Al  of  t h e   p a r t s   i n   F i g .   3  

b e a r   t h e   same  l e t t e r s   and   n u m e r a l s   e x c e p t   t h o s e  t h a t  

h a v e   b e e n   m o d i f i e d ,   and  t h e y   h a v e   t h e   same  l e t t e r s   a n d  

n u m e r a l s   p r e c e d e d   by  t h e   n u m e r a l   " I " .   E x i t   member   1 2 2  

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

1 3 2 a .   O u t l e t   122o  of  e x i t   member   122  i s   e x p o s e d   t o  

c o m m u n i c a t e   t h e   d i l u t e d   foam  c o n c e n t r a t e / l i q u i d   m i x t u r e  

to  m i x i n g   p l a t e   112 .   S p a c i n g   r o d s   44  e x t e n d   f r o m  

d e f l e c t i o n   p l a t e   132  and   moun t   m i x i n g   p l a t e   112  s p a c e d  

a p a r t   and   a d j a c e n t   d e f l e c t i o n   p l a t e   132  s u c h   t h a t   t h e  

foam  c o n c e n t r a t e / l i q u i d   s t r e a m   m i x t u r e   i m p a c t s   m i x i n g  

p l a t e   112  in   m i x i n g   p a s s a g e   113  f r o m   o u t l e t   end  122o  o f  

e x i t   member   122  and   i s   d i r e c t e d   r a d i a l l y   t h e r e f r o m .  

In  t h e   o p e r a t i o n   of  t h e   foam  a p p l y i n g   n o z z l e   N, 

n o z z l e   N  i s   a f f i x e d   to   a  h o s e   w i t h   c o u p l i n g   C .  

G e n e r a l l y   t h e   l i q u i d   s t r e a m   i s   w a t e r   pumped   f r o m   a  f i r e  

h y d r a n t   or  f i r e   t r u c k   or  o t h e r   s u i t a b l e   pump.   Tube  T 

i s   c o n n e c t e d   to   i n l e t   20 i   and   p l a c e d   w i t h i n   t h e   s u p p l y  

of  foam  c o n c e n t r a t e   F .  

As  t h e   w a t e r   W  i s   p u m p e d   i n t o   n o z z l e   N  in   t h e  

d i r e c t i o n   of  t h e   a r r o w   in   F i g s .   1  and  3,  a  p o r t i o n   W  

of  t h e   w a t e r   s t r e a m   W  f l o w s   i n t o   t h e   b o r e   16  of  m e m b e r  



14.  As  w a t e r   W  f l o w s   t h r o u g h   c o n s t r i c t i n g   p o r t i o n  

16c ,   t h e   v e l o c i t y   i n c r e a s e s .   As  t h e   w a t e r   W'  e n t e r s  

c a v i t y   20a ,   t h e   v e n t u r i   e f f e c t   f r om  t h e   e x p a n i n g  

f l o w   c r e a t e s   a  r e d u c e d   p r e s s u r e   in   c a v i t y   20a  w h i c h   i s  

c o m m u n i c a t e d   t h r o u g h   t u b e   T  to   c a u s e   t he   foam  c o n c e n t r -  

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

a t m o s p h e r i c   p r e s s u r e .   The  foam  c o n c e n t r a t e   F  i s  

i n t r o d u c e d   i n t o   c a v i t y   20a  g e n e r a l l y   in   t h e   d i r e c t i o n  

of  t h e   a r r o w   shown  i n   F i g s .   2  and  3.  The  foam  c o n c e n t r -  

a t e   F  i s   i n d u c t e d   i n t o   t h e   w a t e r   s t r e a m   W'  in   c a v i t y  

20a  and   i s   d i l u t e d   f o r m i n g   a  foam  c o n c e n t r a t e / w a t e r  

m i x t u r e .   The  m i x t u r e   e x i t s   c a v i t y   20a  t h r o u g h   b o r e  

22b  of  e x i t   member   22.  The  foam  c o n c e n t r a t e / w a t e r  

m i x t u r e   i s   d i s c h a r g e d   f r o m   o u t l e t   end  22o  of  e x i t .  m e m b e r  

22  i n t o   m i x i n g   p a s s a g e   13  and  i m p a c t s   m i x i n g   p l a t e   1 2 .  

Upon  i m p a c t   t h e   m i x t u r e   i s   p a r t i a l l y   a e r a t e d   i n i t i a l l y  

f o r m i n g   t h e   f o a m .   Due  to   t h e   c o n s t a n t   f l o w   of  t h e  

c o n c e n t r a t e / w a t e r   m i x t u r e   f r o m   o u t l e t   22o ,   t h e   m i x i n g  

p l a t e   12  and  s p a c e d   a p a r t   d e f l e c t i o n   p l a t e   32  d i r e c t   t h e  

m i x t u r e   o u t w a r d l y   f r o m   e x i t   member   22.  At  t h e   s a m e  

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

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

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

p l a t e   32.  A  p o r t i o n   of  t h e   w a t e r   f l o w   p a s s e s   t h r o u g h  

o p e n i n g s   32a  and  f u r t h e r   m i x e s   w i t h   and  d i l u t e s   t h e  

foam  c o n c e n t r a t e / w a t e r   m i x t u r e   in   m i x i n g   p a s s a g e   1 3  

b e t w e e n   m i x i n g   p l a t e   12  and  d e f l e c t i o n   p l a t e   32.  T h e  

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

r a d i a l l y   a f t e r   i m p a c t i n g   a g a i n s t   d e f l e c t i o n   p l a t e   3 2 .  

The  e x t e n s i o n   or  r e t r a c t i o n   of  o u t e r   s l e e v e   0  by  i t s  

r o t a t i o n   c h a n g e s   t h e   p a t t e r n   of  t h e   foam  e x i t i n g   t h e  

n o z z l e   N  f rom  a  f o a m - l i k e   a p p l i c a t i o n   to   a  s t r a i g h t -  

s t r e a m   a p p l i c a t i o n .   When  t h e   o u t e r   s l e e v e   0  i s   f u l l y  

e x t e n d e d   r e l a t i v e   to   i n n e r   b a r r e l   I,  t he   r a d i a l   f l o w  

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

ec t ion   p l a t e   32  and  t h e   c o n c e n t r a t e / w a t e r   m i x t u r e   f r o m  

m i x i n g   p a s s a g e   13  c o n t a c t s   t h e   i n t e r i o r   s u r f a c e   of  a x i a l  



b o r e   11  and   s l a n t e d   edge   10s  of  t h e   o u t l e t   10o  of  a x i a l  

b o r e   10  to   f o c u s   and   d i r e c t   t h e   f l o w   i n t o   a  s t r a i g h t  

s t r e a m   e x i t i n g   f r o m   t h e   n o z z l e   N  b e t w e e n   b o r e   11  and  t h e  

e d g e s   of  p l a t e s   12  and  3 2 .  

When  o u t e r   s l e e v e   0  i s   f u l l y   r e t r a c t e d   o n t o   i n n e r  

b a r r e l   I,   t h e   r a d i a l   f l o w   of   b o t h   t h e   w a t e r   W  d e f l e c t e d   b y  

d e f l e c t i o n   p l a t e   32  i n   t h e   o u t l e t   10o  and   t h e   f o a m  

c o n c e n t r a t e / w a t e r   f r o m   m i x i n g   p a s s a g e   32  m i x t u r e   i s  

o b s t r u c t e d   by  o n l y   a  min imum  of  t h e   i n t e r i o r   s u r f a c e   o f  

b o r e   11  of  o u t e r   b a r r e l   0.  As  t h e   f l o w   p e n e t r a t e s   t h r o u g h  

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

i m p r o v i n g   t h e   f o g - l i k e   a p p l i c a t i o n .  

The  g a l l o n a g e   of  w a t e r   f l o w   and   p r o p o r t i o n   of   f o a m  

c o n c e n t r a t e   to   w a t e r   a r e   v a r i a b l e   by  a d j u s t i n g   t h e  

p e n e t r a t i o n   of  t h e   s t e m   S  w i t h   p l a t e s   32  and   12  i n t o   t h e  

i n t e r i o r   b o r e   of   t h e   n o z z l e   N.  As  d e f l e c t i o n   p l a t e   32  i s  

moved  r e l a t i v e   t o   s l a n t e d   edge   1 0 s ,   t h e   p a s s a g e   f o r   t h e  

f l o w   of   s t r e a m   W  b e t w e e n   edge   1 0 * - a n d   t h e   e d g e   of  d i s k   3 2  

v a r i e s .   M o v i n g   p l a t e   32  t o w a r d   t h e   i n t e r i o r   o f  i n n e r  

b a r r e l   I  r e s t r i c t s   t h e   f l o w   of  l i q u i d   s t r e a m   W  and   r a i s e s  

t h e   p r o p o r t i o n   of   foam  c o n c e n t r a t e   r e l a t i v e   t o   s t r e a m   W. 

S i m i l a r l y ,   m o v i n g   p l a t e   32  f r o m   t h e   i n t e r i o r   of   i n n e r  

b a r r e l   I  i n c r e a s e s   t h e   f l o w   of  s t r e a m   W  and   d e c r e a s e s   t h e  

r e l a t i v e   c o n c e n t r a t i o n   of  foam  c o n c e n t r a t e .  

M i x i n g   p a s s a g e   13  i s   s u b s t a n t i a l l y   a t   a t m o s p h e r i c  

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

n o z z l e   10  r e a c h e s   a  maximum  of  a b o u t   125  p o u n d s   p e r   s q u a r e  
i n c h .   The  d i f f e r e n t i a l   i n   p r e s s u r e   f u r t h e r   e n h a n c e s   t h e  

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

t h e   foam  c o n c e n t r a t e   F  f r o m   i t s   s u p p l y .   The  c o m p a r a t i v e  

r e d u c e d   p r e s s u r e   i n   m i x i n g   p a s s a g e   13  a l s o   e n h a n c e s   t h e  

c o m b i n i n g   of  t h e   foam  c o n c e n t r a t e / l i q u i d   m i x t u r e   e x i t i n g  

f r o m   m i x i n g   p a s s a g e   13  w i t h   t h e   m a i n   b o d y   of  l i q u i d   s t r e a m  

W  e x i t i n g   f r o m   o u t l e t   100 .   S i n c e   t h e   foam  c o n c e n t r a t e /  

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

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

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

t h e   foam  c o n c e n t r a t e / w a t e r   m i x t u r e   c o m p a r e d   to   t h e  

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



Due  to   t h e   p r e s s u r e   g r a d i e n t   a c r o s s   m i x i n g   p a s s a g e   13,  t h e  

e d u c t o r   E  i s   a l t e r n a t i v e l y   c o n s t r u c t e d   as  a b o v e ,   b u t  

w i t h o u t   t h e   c o n s t r i c t i n g   s e c t i o n   16c  of  member   1 4 .  

W i t h o u t   c o n s t r i c t i n g   s e c t i o n   16c  t h e   d rop   i n   p r e s s u r e  

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

a t m o s p h e r i c   p r e s s u r e   c r e a t e s   t h e   r e d u c e d   p r e s s u r e  
c o m m u n i c a t e d   t h r o u g h   b o r e   22b  of  e x i t   member   22  i n   t h e  

e d u c t o r   E  f o r   w i t h d r a w i n g   t h e   foam  c o n c e n t r a t e .  

The  o p e r a t i o n   of  t h e   a l t e r n a t e   e m b o d i m e n t   of   n o z z l e  

NC  ( F i g .   3)  i s   t h e   same  as  t h a t   d e s c r i b e d   a b o v e   f o r   t h e  

o p e r a t i o n   of  n o z z l e   N  ( F i g .   1 ) .  

Wi th   t h e   p r e s e n t   i n v e n t i o n ,   a p p r o x i m a t e l y  7   g a l l o n s  

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

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

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

had   a  p r e s s u r e   d r o p   of   a b o u t   30-4096  s i n c e   t h e   f l u i d  

p r e s s u r e   was  w o r k i n g   a g a i n s t   a  b a c k   p r e s s u r e .   W i t h   t h e  

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

p r e s s u r e   d r o p   i n   t h e   f l u i d   f l o w i n g   t h r o u g h   t h e   b o r e   10  o f  

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

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

foam  c o n c e n t r a t e / l i q u i d   m i x t u r e   i n t o   m i x i n g   p a s s a g e   1 3  

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

p r e s s u r e   i n   t h e   i n t e r i o r   of  n o z z l e   N,  f u r t h e r   a s s i s t s   i n  

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

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

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

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

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

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

i n v e n t i o n ,   t h e   r a n g e   and   f l o w   of   t h e   n o z z l e s   N  a n d   NC  a r e  

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

foams   s u c h   as  w i t h   t h e   s e p a r a t e   e d u c t o r   or   t h e   s e p a r a t e  

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

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

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

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

f i r e - f i g h t e r s .   Wi th   t h e   i n c r e a s e d   r a n g e   of   t h e   p r e s e n t  



i n v e n t i o n ,   t h e   f i r e - f i g h t e r   o p e r a t i n g   t h e   n o z z l e   N  or   NC 

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

p r e v i o u s l y   r e q u i r e d   w i t h   t h e   p r i o r   a p p a r a t u s   and  m e t h o d s .  

The  f o r e g o i n g   d i s c l o s u r e s   and   d e s c r i p t i o n   of   t h e  

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

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

as  i n   t h e   d e t a i l s  o f   t h e   i l l u s t r a t e d   c o n s t r u c t i o n   may  b e  

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



1.  A  n o z z l e   a s s e m b l y   f o r   a p p l y i n g   a  foam  made  u p  

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

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

an  i n n e r   b a r r e l   h a v i n g   an  a x i a l   b o r e   w i t h   a n  

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

an  o u t l e t   f o r   d i s c h a r g i n g   t h e   l i q u i d   s t r e a m   t h e r e f r o m ;  

flow  r e g u l a t i n g   n o z z l e   means  m o u n t e d   i n   s a i d  

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

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

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

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

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

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

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

i o n   i n t o   s a i d   e d u c t o r   means   as  a  r e s u l t   of  t h e   r e d u c e d  

p r e s s u r e   t h e r e i n ;   a n d  

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

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

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

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

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

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

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

p r o j e c t i o n   and  v o l u m e   o u t p u t   of  foam  f r o m   t h e   n o z z l e .  

2.  A  n o z z l e   a s s e m b l y   as  c l a i m e d   in   c l a i m   1,  w h e r e i n  

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

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

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

p o s i t i o n   c r e a t i n g   a  f o g - l i k e   a p p l i c a t i o n   and  a  p o s i t i o n  

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

3.  A  n o z z l e   a s s e m b l y   as  c l a i m e d   in   c l a i m   2,  f u r t h e r  

i n c l u d i n g :  

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

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

i o n .  



4.  A  n o z z l e   a s s e m b l y   as  c l a i m e d   in   a n y  o n e   of  c l a i m s  

1  to   3  i n c l u d i n g   t e e t h   m o u n t e d   w i t h   s a i d   f l o w  

r e g u l a t i n g   n o z z l e   means   f o r   f o r m i n g   a  f o g - l i k e   a p p l i -  

c a t i o n .  

5.  A  n o z z l e   a s s e m b l y   as  c l a i m e d   i n   a n y  o n e   o f  

c l a i m s   1  t o   4  i n c l u d i n g :  

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

b a r r e l .  

6.  A  n o z z l e   a s s e m b l y   as  c l a i m e d   in   a n y  o n e   of  c l a i -  

ms  1  t o   5  w h e r e i n   s a i d   e d u c a t o r   means   c o m p r i s e s :  

a  t u b u l a r   member   m o u n t e d   i n   t h e   f l o w i n g   l i q u i d  

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

l i q u i d   a n d   an  o u t l e t   f o r   d i s c h a r g e   of  t h e   l i q u i d ;  

a  m i x i n g  p l a t e   m o u n t e d   s u b s t a n t i a l l y  

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

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

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

s a i d   f l o w   r e g u l a t i n g   n o z z l e   means   i n c l u d e s :  

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

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

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

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

o u t l e t   of   s a i d   i n n e r   b a r r e l .  

7.  A  n o z z l e   a s s e m b l y   as  c l a i m e d   in   c l a i m   6 ,  

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

a  c o n s t r i c t i n g   member   f o r   i n c r e a s i n g   t h e  

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

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

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

of  t h e   l i q u i d   s t r e a m   f o r   c r e a t i n g   a  r e d u c e d   p r e s s u r e .  
8.  A  n o z z l e   a s s e m b l y   as  c l a i m e d   i n   c l a i m   6  or  7 ,  

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

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

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

d e f l e c t i o n   p l a t e .  
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