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i s  

©  Apparatus  for  uniformly  distributing  liquid  or  foam. 
  A  closed  cylindrical  housing  is  provided  with  a  first  cylin- 
drical  member  secured  to  the  bottom  of  the  housing.  A  sec- 
ond  cylindrical  member  concentric  with,  but  of  lesser  diame- 
ter  than.  the  first  member  passes  through  a  housing  cap.  The 
second  member  terminates  in  spaced  relationship  with  the 
bottom  of  the  housing.  Liquid  or  foam  supplied  to  the  interior 
of the  housing  through  the  second  member  rises  between  the 
first  and  second  cylindrical  members  and  enters  an  annular 
space  defined  between  the  first  member  and  the  cylindrical 
housing.  A  plurality  of  spaced  apertures  in  the  housing  com- 
municate  with  the  annular  space  and  serve  as  outlets  for  the 
discharge  of  liquid  or  foam. 



BACKGROUND  OF  THE  INVENTION 

When  a p p l y i n g   l i q u i d s   or  f o a m s   to   r e l a t i v e l y   w i d e  

m a t e r i a l s ,   as   i n   t h e   f i n i s h i n g   and  d y e i n g   of   f a b r i c s  

or   c a r p e t i n g ,   i t   i s   c r i t i c a l   t h a t   s u c h   s u b s t a n c e s   b e  

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

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

o n t o   w h i c h   a  f i l m   of   t h e   l i q u i d   or   foam  i s   d e p o s i t e d  

so  as  to   move  u n d e r   t h e   f o r c e   of   g r a v i t y   and   f a l l   o n t o  

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

t e r n a t i v e l y ,   an  a r r a y   of  s p r a y   n o z z l e s ,   o r   an  e l o n g -  

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

t h e   w i d t h   o f   t h e   m a t e r i a l ,   and  t h e   l i q u i d   or   foam  i s  

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

i a l   b e i n g   t r e a t e d .  

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

p l y   of   l i q u i d   o r   foam  to   a p p l i c a t o r s   of   t h e   t y p e   j u s t  

d e s c r i b e d ,   an  u n e v e n   t r e a t m e n t   of  t h e   m a t e r i a l   o c c u r s .  

T h i s   p r o d u c e s   an  o b j e c t i o n a b l e   p r o d u c t .   An  e x a m p l e   o f  

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

dye  - -  i s   a  m a t e r i a l   w h i c h   i s   s t r e a k e d   o r   w h i c h   h a s  

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



SUMMARY  OF  THE  INVENTION 

B r i e f l y ,   t he   i n v e n t i o n   c o m p r i s e s   an  a r r a n g e m e n t  

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

c y l i n d r i c a l   member   s e c u r e d   to  t he   b o t t o m   of  t he   h o u s i n g .  

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

c a p .   T h i s   s e c o n d   member   is  c o n c e n t r i c   w i t h ,   b u t   of  l e s s e r  

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

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

h o u s i n g .   An  a n n u l a r   s p a c e   is   d e f i n e d   b e t w e e n   the   f i r s t  

c y l i n d r i c a l   member   and  the   h o u s i n g ,   and   a  p l u r a l i t y   o f  

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

p r o v i d e d   in   t h e   h o u s i n g .   L i q u i d   or  foam  s u p p l i e d   u n d e r  

p r e s s u r e   to   t h e   i n t e r i o r   of  the   h o u s i n g   t h r o u g h   t h e  

s e c o n d   c y l i n d r i c a l   member   is   u n i f o r m l y   d i s c h a r g e d   f r o m  

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

l e a d i n g   to  an  a p p l i c a t o r .  

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

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

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

t he   h o u s i n g   and  t h e   member   and  to  fo rm  a  c a v i t y   e n c i r c l e d  

by  t h e   member   w h i c h   f o r m s   a  w e i r   b e t w e e n   t h e   c a v i t y   a n d  

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

and  i n t o   t h e   c a v i t y   and  t e r m i n a t i n g   in  t h e   c a v i t y   a t   a  

p o s i t i o n   b e l o w   t h e   w e i r   member ,   and  a  p l u r a l i t y   of  o u t l e t s  

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

o m m u n i c a t i o n   w i t h   t he   t r o u g h .  

P r e f e r a b l y ,   t he   c l o s e d   h o u s i n g   and  t h e   member  a r e  



each   c y l i n d r i c a l   and  the   t r o u g h   t h e r e b e t w e e n   is  a n n u l a r .  

DETAILS  OF  THE  INVENTION 

The  i n v e n t i o n   w i l l   be  d e s c r i b e d   in  g r e a t e r   d e t a i l  

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

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w   of  a  l i q u i d   or  f o a m  

d i s t r i b u t o r   a c c o r d i n g   to  the   i n v e n t i o n ,   t he   d i s t r i b u t o r  

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

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

F i g u r e   2  is   an  e n l a r g e d   v i e w   in  s e c t i o n   of  t h e  

d i s t r i b u t o r ,   t a k e n   a l o n g   l i n e   2-2  of  F i g u r e   1;  a n d  

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

d i s t r i b u t o r ,   t a k e n   a l o n g   l i n e   3-3  of  F i g u r e   2 .  

R e f e r r i n g   to   F i g u r e   1,  l i q u i d   or  foam  u n d e r   p r e s s u r e  

is   d i r e c t e d   to  a  d i s t r i b u t o r   10.  As  can  be  a p p r e c i a t e d  

f rom  F i g u r e s   2  and  3,  t he   d i s t r i b u t o r   10  c o m p r i s e s   a  

c y l i n d r i c a l   h o u s i n g   12  c o n t a i n i n g   a  f u r t h e r   c y l i n d r i c a l  

member  14  c o n c e n t r i c   w i t h   t he   a x i s   of  the   h o u s i n g   b u t   o f  

l e s s e r   d i a m e t e r   so  as  to  d e f i n e   an  a n n u l a r   t r o u g h   o r  

s p a c e   16  b e t w e e n   member   14  and  the   i n t e r i o r   of  h o u s i n g  

12.  The  c y l i n d r i c a l   member   14  f o r m s   a  w e i r   b e t w e e n   t h e  

t r o u g h   or  s p a c e   16  and  c a v i t y   14A.  W i t h i n   s p a c e   16,  a t  

t he   b o t t o m   of  t h e   h o u s i n g   12,  a  r i n g   of  s p a c e d   d i s c h a r g e  

a p e r t u r e s   18  i s   p r o v i d e d .   The  top  of  h o u s i n g   12  i s  

c o v e r e d   by  a  cap  20.  A  t u b u l a r   member   22  p a s s e s   t h r o u g h  

cap  20  and  t e r m i n a t e s   w i t h i n   t he   c y l i n d r i c a l   member  14  

at   a  l o c a t i o n   s p a c e d   f rom  the   b o t t o m   of  t he   h o u s i n g .  

Member  22  is   c o n c e n t r i c   w i t h   h o u s i n g   12  and  member  1 4 ,  

and  i t   has   a  d i a m e t e r   s m a l l e r   t h a n   t h a t   of  member  1 4 .  



L i q u i d   or  foam  u n d e r   p r e s s u r e   p a s s e s   d o w n w a r d l y  

t h r o u g h   the   t u b e   22,  u p w a r d l y   b e t w e e n   the   t u b e   and  m e m b e r  

14,  and  t h e n   d o w n w a r d l y   b e t w e e n   member  14  and  the   i n t e r i o r  

of  t h e   h o u s i n g   so  as  to  be  d i s c h a r g e d   f rom  the   d i s t r i b u t o r  

10  t h r o u g h   a p e r t u r e s   18.  S i n c e   t he   h o u s i n g   12  is   s e a l e d ,  

t h e   l i q u i d   or  foam  i s   f o r c e d   e v e n l y   t h r o u g h   e a c h   of  a p e r -  

t u r e s   1 8 .  

The  r e p r e s e n t a t i v e   a p p l i c a t o r   24  shown  in  F i g u r e   1 

c o m p r i s e s   a  c l o s e d   end  p i p e   26  j o i n e d   to  t he   d i s t r i b u t o r  

10  by  means   of  a  p l u r a l i t y   of  c o n d u i t s   28  each   c o n n e c t e d  

to  a  s e p a r a t e   a p e r t u r e   18  of  t he   d i s t r i b u t o r .   T h e  

a p p l i c a t o r   24  i s   p r o v i d e d   w i t h   a  p l u r a l i t y   of  a p e r t u r e s  

30  s p a c e d   a l o n g   i t s   l e n g t h   f rom  w h i c h   t he   l i q u i d   or  f o a m  

e x i t s   o n t o   an  i n c l i n e d   s u r f a c e   32.  The  f i l m   of  l i q u i d  

or  foam  p r o d u c e d   on  s u r f a c e   32  moves   u n d e r   t h e   f o r c e   o f  

g r a v i t y   to  t he   l o w e r   edge   of  t h e   i n c l i n e d   s u r f a c e   f r o m  

w h i c h   i t   f a l l s   o n t o   t he   web  of  m a t e r i a l   34  m o v i n g   p a s t  

t h e   a p p l i c a t o r .  

I t   i s   c r i t i c a l   t h a t   t h e   a p p l i c a t o r   be  p r o v i d e d   w i t h  

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

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

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

n o t   to  move  l a t e r a l l y .  

W h i l e   t he   a p p l i c a t o r   i l l u s t r a t e d   in   F i g u r e   1  c o m -  

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

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

_  o r d a n c e   w i t h   t he   p r e s e n t   i n v e n t i o n   may  be  e m p l o y e d  

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



an  a r r a y   of  s p r a y   n o z z l e s ,   c u r v e d   b l a d e s ,   s l o t t e d   p i p e s ,  

or  t he   l i k e .  



1.  A p p a r a t u s   f o r   u n i f o r m l y   d i s t r i b u t i n g   l i q u i d  

or   foam,   c o m p r i s i n g :  

a  c l o s e d   c y l i n d r i c a l   h o u s i n g ;  

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

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

f i r s t   member   b e i n g   d i m e n s i o n e d   to   d e f i n e   an  a n n u l a r  

s p a c e   b e t w e e n   t h e   member   and  t h e   h o u s i n g ;  

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

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

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

member   and  h a v i n g   a  l e s s e r   d i a m e t e r   t h a n   s a i d   f i r s t  

m e m b e r ,   s a i d   s e c o n d   c y l i n d r i c a l   member   t e r m i n a t i n g  

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

t h e   b o t t o m   of   t h e   h o u s i n g   and  b e i n g   a d a p t e d   to   i n -  

t r o d u c e   t h e   l i q u i d   or   foam  to  t h e   i n t e r i o r   of  s a i d  

h o u s i n g ;   a n d  

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

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

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

2.  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   s p a c e d   a p e r t u r e s   a r e   a r r a n g e d   in   a  r i n g   in   t h e  

b o t t o m   of  t h e   h o u s i n g .  

3.  A p p a r a t u s   f o r   d i s t r i b u t i n g   l i q u i d   or  foam  c o m -  

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

t h e   h o u s i n g   to  fo rm  a  t r o u g h   b e t w e e n   the   h o u s i n g   a n d  

t he   member  and  to  form  a  c a v i t y   e n c i r c l e d   by  the   m e m b e r  

. i 1 i ch   f o r m s   a  w e i r   b e t w e e n   t h e   c a v i t y   and  the   t r o u g h ,  



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

c a v i t y   and  t e r m i n a t i n g   in  the  c a v i t y   a t   a  p o s i t i o n   b e l o w  

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

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

w i t h   t he   t r o u g h .  

4.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   2  w h e r e i n   t he   c l o s e d  

h o u s i n g   and  t h e   member   a r e   each   c y l i n d r i c a l   and  t h e  

t r o u g h   t h e r e b e t w e e n   is   a n n u l a r .  

5.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   3  or  c l a i m   4  w h e r e i n  

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

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

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

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

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

6.  A p p a r a t u s   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   3,  4  or  5 

w h e r e i n   t he   s p a c e d   a p e r t u r e s   a re   a r r a n g e d   in  a  r i n g   i n  

t h e   b o t t o m   of  t he   t r o u g h .  






	bibliography
	description
	claims
	drawings

