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(54)  Spring  retainer  for  vacuum  cleaner  nozzle  brush. 
©  A  nozzle  (10)  for  a  vacuum  suction  cleaner  (14)  has  a 
suction  inlet  (24)  on  its  bottom  surface,  and  behind  the  inlet, 
the  nozzle  has  a  brush  receiving  chamber  (30).  The  brush  (50) 
comprises  a  support  bar  (52)  in  the  brush  chamber  (20)  and 
the  support  bar  supports  depending  bristles  (54).  A  respective  i 
combined  spring  and  retainer  (60)  at  both  lateral  ends  of  .the  I 
brush  chamber  presses  against  the  bristle  support  bar  and 
urges  the  brush  out  of  the  housing  (20).  A  retainer  (70)  which 
is  integral  with  each  spring  (62)  is  clipped  to  each  of  two 
projections  (40)  at  the  lateral  ends  of  the  brush  chamber  and 
th8t  retainer  (70)  is  removable  from  its  projection  to  facilitate  j 
removal  of  the  brush  from  the  brush  chamber.  j 
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  A  nozzle  (10)  for  a  vacuum  suction  cleaner  (14)  has  a 
suction  inlet  (24)  on  its  bottom  surface,  and  behind  the  inlet, 
the  nozzle  has  a  brush  receiving  chamber  (30).  The  brush  (50) 
comprises  a  support  bar  (52)  in  the  brush  chamber  (20)  and 
the  support  bar supports  depending  bristles  (54).  A  respective 
combined  spring  and  retainer  (60)  at  both  lateral  ends  of the 
brush  chamber  presses  against  the  bristle  support  bar  and 
urges  the  brush  out  of  the  housing  (20).  A  retainer  (70)  which 
is  integral  with  each  spring  (62)  is  clipped  to  each  of  two 
projections  (40)  at  the  lateral  ends  of  the  brush  chamber  and 
that  retainer  (70)  is  removable  from  its  projection  to  facilitate 
removal  of  the  brush  from  the  brush  chamber. 



BACKGROUND  OF  THE  INVENTION 

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

t h e   h o s e   of  a  vacuum  c l e a n e r ,   and  p a r t i c u l a r l y   to  t h e  

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

r e t a i n e r   f o r   t h a t  b r u s h .  

Vacuum  c l e a n e r s   t y p i c a l l y   have   an  i n t a k e   s u c t i o n  

h o s e   to  w h i c h  a   n o z z l e   is   a t t a c h e d .   The  n o z z l e   i n c l u d e s  

a  h o u s i n g  w i t h   an  i n t a k e   or  s u c t i o n   i n l e t   o p e n i n g   a t   i t s  

b o t t o m   s i d e .   A  b r u s h   may  be  s u p p o r t e d   in  t h e   n o z z l e  

h o u s i n g   t o  t h e  r e a r   of  t he   i n l e t   and  t h e   b r u s h   moves   d i r t  

to   t h e  i n l e t   p a s s a g e w a y .   A  b r u s h   h a v i n g   b r i s t l e s   w h i c h  

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

e x t e n t   a d e q u a t e   f o r   b r u s h i n g   a  f l a t   f l o o r   may  p r o j e c t   o u t  

too   f a r   when  t h e   same.  n o z z l e   is   moved  o v e r   a  c a r p e t ,   a n d  

b r i s t l e s   t h a t   a r e   t h e   c o r r e c t   l e n g t h   f o r   a  c a r p e t   may  b e  

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

n o z z l e   may  be  r e p l a c e d   when  t he   t e x t u r e   of  t he   s u r f a c e  

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

p e r m i t   use   of  t h e   same  n o z z l e   on  a  c a r p e t e d   s u r f a c e .   I t  

i s   a l s o   known  to  r e t r a c t   a  b r u s h   in  a  n o z z l e   by  v a r i o u s  

r e t r a c t i o n   m e c h a n i s m s .   The  r e t r a c t i o n   m e c h a n i s m s   o f t e n  

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

b r u s h ,   e t c .  

I t   i s   a l s o   known  to  mold  b r u s h e s   f o r   v a c u u m  

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

b r i s t l e s  a r e   i n t e g r a l l y   m o l d e d   on  a  s u p p o r t   and  t he   s u p -  



p o r t   i s   h e l d   in   t h e   v a c u u m   c l e a n e r   h o u s i n g .   I t   i s   d e s i r -  

a b l e   f o r   t h e   b r u s h   to  be  a b l e   to  " f l o a t "   in   t h e   h o u s i n g ,  

so  t h a t   t h e   d e g r e e   of   e x t e n s i o n   of   t h e   b r i s t l e s   w i l l  

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

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

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

v a c u u m   c l e a n e r   a r e   k n o w n .   S e e ,   f o r   e x a m p l e ,   U .S .   P a t e n t s  

3 , 3 2 9 , 9 8 9   and  2 , 5 7 0 , 7 5 9 .   A g a i n ,   known  s p r i n g   a r r a n g e -  

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

e x c e s s i v e   n u m b e r   of  p a r t s .  

SUMMARY  OF  THE  INVENTION 

A c c o r d i n g l y ,   i t   i s   t h e   p r i m a r y   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   a  n o z z l e   f o r   t h e   h o s e   of  a  

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

t h e   b r u s h   of  t h e   n o z z l e   a s s e m b l y .  

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

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

m i n i m u m   n u m b e r   of  p a r t s .  

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

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

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

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

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

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

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

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

in   t h e   v a c u u m   c l e a n e r .  

The  n o z z l e   f o r   t h e   v a c u u m   c l e a n e r   a c c o r d i n g   t o  

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

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

s u r f a c e ,   s u c h   a s  a   f l o o r   or   c a r p e t i n g ,   to   be  v a c u u m  

c l e a n e d .   The  n o z z l e   b o t t o m   s i d e   h a s   an  i n t a k e   o p e n i n g  

w h i c h   i s   w i d e   f rom  s i d e   to   s i d e   and  n a r r o w   f r o n t   to  b a c k .  

To  t h e   r e a r   of  t h e   i n t a k e   o p e n i n g   i s   d i s p o s e d   a  b r u s h   f o r  



b r u s h i n g   d i r t   i n t o  t h e   i n t a k e   o p e n i n g   as  t h e   n o z z l e   i s  

moved  f o r w a r d .   T o  t h e   r e a r   of  t h e   i n t a k e   o p e n i n g ,   t h e  

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

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

has   a  f r o n t   to  b a c k   w i d t h   t h a t   c o r r e s p o n d s   to  t he   s p a c i n g  
b e t w e e n   t h e   c a v i t y   f r o n t   and  r e a r   w a l l s   w h i c h   p r e v e n t s  

r o c k i n g  o f   t he   b r u s h   f o r w a r d   and  r e a r w a r d l y   as  t h e   n o z z l e  

i s   moved  b a c k   a n d  f o r t h .   The  s u p p o r t   b a r   f o r   t h e   b r i s t -  

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

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

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

T o w a r d   e a c h   l a t e r a l   end  of  the   b r u s h   c a v i t y ,   t h e  

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

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

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

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

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

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

r e s i s t s   c o r r o s i o n   i n  t h e   p r e s e n c e   of  t he   m a t e r i a l   b e i n g  

s u c t i o n e d ,   a n d  p a r t i c u l a r l y   l i q u i d   or  wet  p a r t i c u l a t e  

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

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

t h e   b r u s h   c a v i t y .   The  s p r i n g   i s   i n t e g r a l l y   a t t a c h e d   on  a  

r e t a i n e r   w h i c h   i s   in   t he   fo rm  of  a  c l i p ,   and  the   r e t a i n e r  

c l i p   i s  . c l i p p e d   to  t h e   p r o j e c t i o n   in  t he   h o u s i n g .   E a c h  

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

end  of  t h e   b r u s h   s u p p o r t   ba r   r e s t s ,   and  t h e   r e t a i n e r   c l i p  

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

b r u s h   c a v i t y   by  t h e   b i a s i n g   f o r c e   of  t h e   s p r i n g .   When 

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

t h e   b r i s t l e   s u p p o r t   b a r   up  o f f   t he   r e t a i n e r   c l i p   s h e l v e s  

i n t o   t h e   c a v i t y ,   a g a i n s t   t h e   b i a s   of  t h e   s p r i n g   in  t h e  

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

s h e l v e s .  



The   c l i p   i s   h e l d   to  t h e   p r o j e c t i o n   in   t h e   b r u s h  

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

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

f rom  t h e   p r o j e c t i o n .   R e m o v a l   of  t h e   c l i p   f r o m   t h e   p r o -  

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

b r u s h   so  t h a t   t h e   b r u s h   can   be  r e m o v e d   f r o m   t h e   h o u s i n g  

and  be  r e p l a c e d .   When  a  b r u s h   i s   to  be  p l a c e d   in   t h e  

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

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

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

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

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

The   f o r e g o i n g   and  o t h e r   o b j e c t s   and   f e a t u r e s   o f  

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

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

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

d r a w i n g s .  

BRIEF  D E S C R I P T I O N   OF  THE  DRAWINGS 

F i g .   1  i s   a  v i e w   of  an  e l e c t r i c   v a c u u m   c l e a n e r  

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

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

t h e   i n v e n t i o n   and  p a r t i a l l y   b r o k e n   a w a y ;  

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

n o z z l e   a l o n g   t h e   l i n e   of  a r r o w s   3 ;  

F i g .   4  i s   an  e n l a r g e d   f r a g m e n t a r y   v i e w   of  t h e  

n o z z l e   s h o w i n g   t h e   s p r i n g   and  t h e   r e t a i n e r   f o r   t h e  

s p r i n g ;  

F i g .   5  i s   a  p e r s p e c t i v e   v i e w   of  t h e   c o m b i n e d  

s p r i n g   a n d   r e t a i n e r ;  

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

t h e   n o z z l e ;   a n d  

F i g .   7  i s   an  end  v i e w   of  t h e   b r u s h .  



DETAILED  DESCRIPTION  OF  THE  INVENTION 

R e f e r r i n g  t o   F i g .   1,  a  vacuum  c l e a n e r   n o z z l e   10 

i s   p r o v i d e d   w i t h  a   b r u s h   50  t h a t   i s   h e l d   by  t h e   s p r i n g  

and  r e t a i n e r   60  a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n .   T h e  

n o z z l e   i s   a t t a c h e d   to  a  h o s e   12  w h i c h   is   in  t u r n   a t t a c h e d  

to  t h e   a i r   i n l e t   13  t o  a   c o n v e n t i o n a l   c a n n i s t e r   t y p e  

e l e c t r i c   vacuum  c l e a n e r   14.  The  vacuum  c l e a n e r   has   a  

m a t e r i a l  c o l l e c t i n g   t a n k   16  and  an  a i r   o u t l e t ,   as  i s   c o n -  

v e n t i o n a l .  

The  n o z z l e   10  c o m p r i s e s   a  h o u s i n g   20  w i t h   a n  

o u t l e t   f i t t i n g   22  t h a t   i s   c o n n e c t e d   to  t he   h o s e   12.  As  

i s   c o n v e n t i o n a l ,   t h e   h o u s i n g   20  i s   n a r r o w   f r o n t   to  b a c k  

and  i s   q u i t e   w i d e  f r o m   s i d e   to  s i d e ,   as  can  be  s e e n   i n  

F i g s .   2  and  3 .  T h e  o u t l e t   f i t t i n g   22  c o m m u n i c a t e s   i n t o   a  

s u c t i o n   i n l e t  2 4  o f   t h e   h o u s i n g   w h i c h   o p e n s   b e n e a t h   t h e  

h o u s i n g  2 0 .   T h e  s u c t i o n   i n l e t   i s   wide  b e t w e e n   t he   l a t -  

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

To  t h e   f r o n t   o f  t h e   i n l e t   o p e n i n g   24,   t h e r e   i s   a  f r o n t ,  

g r o u n d   r i d i n g   s u r f a c e   26.   At  t h e   r e a r   of  t h e   h o u s i n g  

t h e r e   i s   a  r e a r ,  g r o u n d   r i d i n g   s u r f a c e   28.  The  s u r f a c e s  

26  and  28  o r i e n t  t h e   i n l e t   o p e n i n g   f o r   s u c t i o n .  

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

r e a r   of  a  n o z z l e   i n l e t   so  t h a t   as  t h e   vacuum  c l e a n e r   i s  

moved  f o r w a r d ,   t h e   b r i s t l e s   of  t he   b r u s h   p u s h   d i r t   t o w a r d  

t h e   i n l e t .   The  m o l d e d   h o u s i n g   20  has  a  c a v i t y   30  m o l d e d  

i n t o   i t   to  t h e   r e a r   of  t h e   i n l e t   o p e n i n g   24  f o r   r e c e i v i n g  

t h e  b r u s h ,  a s   d e s c r i b e d   b e l o w .   The  c a v i t y   30  i s   open   a t  

t h e   b o t t o m .   The  u p p e r   w a l l   32  of  the   h o u s i n g   a t   t he   c a v -  

i t y   30  d e f i n e s   t h e   u p p e r   w a l l   of  t he   b r u s h   c a v i t y .   T h e  

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

to  t he   h e i g h t   of  t h e   b r u s h   50  t h a t   t h e r e   is   s u f f i c i e n t  

s p a c e   f o r   t h e   b r u s h   to   s h i f t   i n t o   t he   c a v i t y   as  t he   b r u s h  

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

b e l o w .   The  u p p e r   w a l l  3 2   in  t h e   b r u s h   c a v i t y   f u r t h e r  

i n c l u d e s   a  s h o r t   m o l d e d   p r o j e c t i o n   33  w h i c h   e x t e n d s   t o  



e n g a g e   t h e   r e t a i n e r   70 ,   as   d e s c r i b e d   b e l o w .   The  n o z z l e  

h o u s i n g   20  i n c l u d e s   a  c a v i t y   d e f i n i n g   f r o n t   w a l l   34  a n d  

r e a r   w a l l   36  w h i c h   a r e   s p a c e d   a p a r t   t h e   f r o n t   to  b a c k  

w i d t h   of   t h e   b r u s h   s u p p o r t   b a r   52 ,   d e s c r i b e d   b e l o w ,   w h i c h  

p r e v e n t s   t h e   b r u s h   50  f r o m   s h i f t i n g   f o r w a r d l y   and  r e a r -  

w a r d l y  i n   t h e   h o u s i n g   20  as  t h e   n o z z l e   i s   moved  b a c k   a n d  

f o r t h   i n   n o r m a l   u s e .  

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

3 0 ,   r e s p e c t i v e   b r u s h   c a r r i e r s   in   t h e   f o r m   of   s p r i n g   r e -  

t a i n i n g   p r o j e c t i o n s   40  a r e   m o l d e d   to   and  p r o j e c t   d o w n  

f r o m   t h e   t o p   w a l l   32.   The  p r o j e c t i o n   40  h a s   a  f l a t   l a t -  

e r a l l y   o u t w a r d l y   f a c i n g   s u r f a c e   42  o v e r   w h i c h   t h e   l eg   7 8  

of   t h e   s p r i n g   r e t a i n e r   70  can   s l i d e   as  t h e   b r u s h   50  m o v e s  

i n t o   and   o u t   of  t h e   h o u s i n g .   The  i n w a r d l y   f a c i n g   s i d e   4 4  

of   t h e   p r o j e c t i o n   40  i n c l u d e s   a  s h o r t   s h e l f   46  d e f i n e d   o n  
i t   w h i c h   h e l p s   r e t a i n   t h e   s p r i n g   in   t h e   c a v i t y   30,   a s  

f u r t h e r   d e s c r i b e d   b e l o w .   The  b o t t o m   end  48  of   t h e   p r o -  

j e c t i o n   40  d o e s   n o t   e x t e n d   down  to  t h e   b o t t o m   of  t h e  

h o u s i n g   2 0 ,   and  t h e r e b y   l e a v e s   s u f f i c i e n t   s p a c e   in  t h e  

c a v i t y   b e n e a t h   t h e   b o t t o m   48  of   t h e   p r o j e c t i o n   f o r   t h e  

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

The   b r u s h   50  c o m p r i s e s   a  r i g i d   s u p p o r t i n g   b a r   5 2  

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

p l u r a l i t y   of  i n t e g r a l l y   m o l d e d   b r i s t l e s   5 4 .   The  b r i s t l e s  

54  a r e   f l e x i b l e   e n o u g h   to   b r u s h   d i r t   t o w a r d   t h e   h o u s i n g  

s u c t i o n   i n l e t   24  and  a r e   s t i f f   e n o u g h   t h a t   as  p r e s s u r e   i s  

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

t h e   f o r c e   to   t h e   b a r   52  and  s h i f t   i t   i n t o   t h e   c a v i t y   3 0  

and   a g a i n s t   t h e   b i a s   of  t h e   s p r i n g   6 2 .   The  b a r   52  i s   o f  

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

s p a c e   in   t h e  c a v i t y   30  a b o v e   t h e   b a r   52  f o r   t h e   s p r i n g  

6 2 .   The   b a r   52  i n c l u d e s   end  p o r t i o n s   56  b e y o n d   t h e   e n d s  

of   t h e   r o w s   of  b r i s t l e s .   The  end  p o r t i o n s   56  a r e   e n g a g e d  

by  s h e l v e s   80  on  t h e   r e t a i n e r   c l i p s   70 ,   d e s c r i b e d   b e l o w .  



At  e a c h   l a t e r a l   end  of  t h e   h o u s i n g   20  a  r e s p e c -  
t i v e   c o m b i n e d   s p r i n g   and  r e t a i n e r   60  i s   p r o v i d e d .   T h e  

s p r i n g   and  r e t a i n e r   60  i s   a  s i n g l e   i n t e g r a l   p i e c e ,   p r e f -  

e r a b l y   o f  m o l d e d   p l a s t i c   so  t h a t   i t   w i l l   no t   c o r r o d e   i n  

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

m a t e r i a l s .   The  s p r i n g   62  of  t h e   c o m b i n e d   s p r i n g   and  r e -  

t a i n e r   60  i s   i l l u s t r a t e d   as  "S"  s h a p e d ,   bu t   i t   may  b e  

" U " - s h a p e d .   I t   i n c l u d e s   a  c u r v e d   s p r i n g   p o r t i o n   64  w h i c h  

i s   n o r m a l l y   b i a s e d   a g a i n s t   t h e   top   of  t he   ba r   52.   I t  

i n c l u d e s   an  end  p o r t i o n   66,   w h i c h   i s   shown  as  c u r v e d ,   b u t  

may  end  s h o r t  o f   t h e   c u r v a t u r e ,   and  w h i c h   is   m o v a b l e   u p  
i n t o   c o n t a c t   w i t h   t h e   top   w a l l   32  of  t h e   c a v i t y   30.   T h e  

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

m a l l y   b i a s   t h e   b a r . 5 2   and  t h e r e b y   t h e   b r u s h   50  o u t   of  t h e  

c a v i t y  3 0 .  

.The  b r u s h   a n d  r e t a i n e r   60  i n t e g r a l l y   i n c l u d e s   a  

r e t a i n e r   c l i p   70  w h i c h   has   a  g u i d e   l eg   72  t h a t   e x t e n d s  

down  t h e  i n w a r d l y  f a c i n g   s i d e   44  of  t h e   p r o j e c t i o n   4 0 .  

The  p r o j e c t i o n  7 4   a t   t he   t op   of  t h e   l eg   72  r e s t s   a t o p   t h e  

s h e l f   46  a n d  r e t a i n s   t h e   c l i p   in  t h e   c a v i t y   3 0 .  

T h e  r e t a i n e r   70  i n c l u d e s   a  s h e l f   76  w h i c h   r e s t s  

a g a i n s t  t h e   b o t t o m   of  t h e   p r o j e c t i o n   33  and  h e l p s   o r i e n t  

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

At  t h e  o p p o s i t e   s i d e   of  t h e   p r o j e c t i o n   40  f r o m  

the   l eg   72  i s   t h e   l eg   78  of  t he   r e t a i n e r   c l i p   70,   and  t h e  

l eg   78  i s  s t r a i g h t   to  ma te   w i t h   t h e   s t r a i g h t ,   o u t w a r d  

w a l l   42  of  t h e   p r o j e c t i o n   40.   The  l e g s   78  and  72  of  t h e  

r e t a i n e r  c l i p   70  .are   s p a c e d   a p a r t   a p p r o x i m a t e l y   t he   w i d t h  

of  t h e  p r o j e c t i o n   40,   and  t h i s   m a i n t a i n s   t he   p r o p e r   o r i -  

e n t a t i o n   f o r   t h e   s p r i n g   62  even   as  t he   ba r   52  s h i f t s .  

The  b o t t o m   e n d s   of  t he   l e g s   72  and  78  a r e   j o i n e d  

by  the   b r u s h   s u p p o r t   s h e l f   80  w h i c h   i s   r i g i d l y   c o n n e c t e d  

to  t he   l e g s   7 2 ,  7 8   a n d  a l s o   e x t e n d s  b e n e a t h   t he   u n d e r -  

s i d e s   8 2  o f   t h e   end  p o r t i o n s   56  of  t he   bar   52.  As  t h e  



s p r i n g   62  b i a s e s   t h e   b a r   52  o u t   of  t h e   c a v i t y   30 ,   i t  

p r e s s e s   t h e   u n d e r s i d e s   82  of  t h e   b a r   5 2 ,   56  a g a i n s t   t h e  

o p p o s e d   s u p p o r t   s h e l v e s   80 ,   w h i c h   h o l d s   t h e   b a r   52  of  t h e  

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

As  f o r c e   i s   a p p l i e d   to   t h e   b r i s t l e s   54  to  p u s h  
t h e m   i n t o   t h e   c a v i t y ,   t h i s   p u s h e s   up  on  t h e   b a r   52  a n d  

t h e   b a r ,  i n   t u r n ,   d e f o r m s   t h e   s p r i n g   62 ,   w h i c h   p e r m i t s  
t h e   b a r   52  and  t h e   b r i s t l e s   54  to  move  i n t o   t h e   c a v i t y .  

N o t e   t h e   b r o k e n   l i n e   p o s i t i o n s   of  t h e   s p r i n g   62  and  t h e  

b a r   52  i n   F i g .   2.  As  t h e   f o r c e   upon  t h e   b r i s t l e s   54  i s  

r e l e a s e d ,   t h e   s p r i n g   62  u r g e s   t h e   b a r   52  and   t h e   b r i s t l e s  

54  o u t w a r d l y ,   u n t i l   t h e   end  p o r t i o n s - 5 6   of  t h e   b a r   5 2  

a g a i n   come  to   r e s t   on  t h e   s h e l f   80  of  t h e   r e t a i n e r   c l i p  

70 .   N o t e   t h e   s o l i d   l i n e   p o s i t i o n s   of  t h e s e   e l e m e n t s   i n  

F i g .   2 .  

The   r e t a i n e r   c l i p   70  can   be  e a s i l y   p r i e d   o u t   o f  

i t s   p o s i t i o n   i n   t h e   h o u s i n g   c a v i t y   30  by  f i r s t   p u s h i n g   u p  
on  an  end   of   t h e   b a r   52  and  t h e n   p u l l i n g   upon   t h e   s h e l f  

80  u n t i l   t h e   r e t a i n e r   c l i p   70  i s   s u f f i c i e n t l y   d e f o r m e d   t o  

f r e e   i t   f r o m   t h e   p r o j e c t i o n   40.   A f t e r   r e m o v i n g   t h e   c l i p s  

70  f r o m   t h e i r   p r o j e c t i o n s   40 ,   t h e   r e t a i n e r s   and  s p r i n g s  

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

The  r e t a i n e r   c l i p s   70  a r e   t h e n   d i s p o s e d   o v e r   t h e   b a r s   5 2  

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

p r o j e c t i o n s   4 0 ,   r e t u r n i n g   t h e   b r u s h   to   u s e .  

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

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

o f ,   many  v a r i a t i o n s   and   m o d i f i c a t i o n s   w i l l   now  b e c o m e  

a p p a r e n t   to   t h o s e   s k i l l e d   in   t h e   a r t .   I t   i s   p r e f e r r e d ,  

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

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

c l a i m s .  



1.  A  n o z z l e   w i t h   a  r e t r a c t a b l e   b r u s h   f o r   t h e  

i n t a k e   of  a  vacuum  c l e a n e r ,   w h e r e i n   t h e   n o z z l e   c o m p r i s e s :  

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

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

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

r e s p e c t   to  m o t i o n   of  t h e   n o z z l e   h o u s i n g ;   t h e   f i r s t   s i d e  

of  t h e   i n l e t   b e i n g   d e f i n e d   in  t h e   h o u s i n g ;  

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

a  s p r i n g   a t t a c h e d   to  and  e x t e n d i n g   f rom  the   r e -  

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

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

s u p p o r t i n g   e l e m e n t   o u t   of  t h e   b o t t o m   s i d e   of  the   h o u s i n g ,  

a n d  

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

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

f o r   p r e v e n t i n g   t h e   b r u s h   s u p p o r t i n g   e l e m e n t   f rom  m o v i n g  

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

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

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



2.  The  n o z z l e   of  c l a i m   1,  w h e r e i n   t h e   s p r i n g  

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

h o u s i n g ,   and   t h e   s p r i n g   i s   p l a c e d   and   s h a p e d   to  be  m o v -  

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

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

3.   The  n o z z l e   of  c l a i m   1,  w h e r e i n   t h e   s p r i n g  

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

4 .   The  n o z z l e   of  c l a i m   3,  w h e r e i n   t h e   s p r i n g  

and   s p r i n g   r e t a i n e r   a r e   an  i n t e g r a l   one   p i e c e   u n i t .  

5.   The  n o z z l e   of  c l a i m   1,  f u r t h e r   c o m p r i s i n g  

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

t e d   o u t s i d e   t h e   i n l e t   and  a t   t h e   f i r s t   s i d e   of  t h e   i n l e t ;  

t h e   b r u s h   c a r r i e r ,   t h e   s p r i n g   and  t h e   r e t a i n i n g   means   b e -  

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

a  f i r s t   w a l l   a t   t h e   f i r s t   s i d e   of  t h e   i n l e t   and  h a v i n g   a  

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

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

w a l l s ;  

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

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

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

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

and  s e c o n d   w a l l s   as  t h e   n o z z l e   h o u s i n g   i s   moved  in   e i t h e r  

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

6.   The  n o z z l e  o f   c l a i m   1,  w h e r e i n   t h e   s p r i n g   i s  

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

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

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

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

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

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



7.  The  n o z z l e   of  c l a i m   6,  w h e r e i n   t h e   s p r i n g  
and  t h e   r e t a i n i n g   means   a r e   an  i n t e g r a l   one  p i e c e   s t r u c -  

t u r e .  

8.  The  n o z z l e   of  c l a i m   7,  w h e r e i n   t h e   s p r i n g  

and  t h e   r e t a i n i n g   means   a r e   b o t h   of  p l a s t i c .  

9..  The  n o z z l e   of  c l a i m   1,  w h e r e i n   t h e   b r u s h i n g  

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

t h e   b r u s h   s u p p o r t i n g   e l e m e n t   r e s t i n g   on  t h e   s h e l v e s   o f  

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

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

a p p l i e d   to  t h e   b r i s t l e s   u r g e   t h e   b r u s h   and  t h e   b r u s h   s u p -  

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

s p r i n g .  

10.  The  n o z z l e   of  c l a i m   1,  w h e r e i n   t h e   r e t a i n i n g  

means   i s   r e m o v a b l y   c l i p p e d   to   t h e   r e s p e c t i v e   b r u s h   c a r -  

r i e r   t h e r e f o r .  

11.  The  n o z z l e   of  c l a i m   10,   w h e r e i n   t h e   b r u s h  

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

h o u s i n g   and  e x t e n d i n g   t o w a r d   t h e   b o t t o m   s i d e   of  t he   h o u s -  

i n g ,   and  t h e   r e t a i n i n g   means   i n c l u d e s   a  l eg   f o r   e n g a g i n g  

t h e   p r o j e c t i o n .  

12.  The  n o z z l e   of  c l a i m   11,   w h e r e i n  t h e   r e t a i n -  

ing   means   c o m p r i s e s   a  p a i r   o f  l e g s   w h i c h   e n g a g e   t he   p r o -  

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

13.  The  n o z z l e   of  c l a i m   12,   f u r t h e r   c o m p r i s i n g  

t h e   n o z z l e   h o u s i n g   d e f i n i n g   a  b r u s h   c a v i t y   t h a t   is   l o c a -  

t e d   o u t s i d e   t h e   i n l e t   and  a t   t h e   f i r s t   s i d e   of  t he   i n l e t ;  

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

b e i n g   d i s p o s e d   in  t h e   b r u s h   c a v i t y ;   t h e   b r u s h   c a v i t y   h a v -  



i n g   a  f i r s t   w a l l   a t   t h e   f i r s t   s i d e   of  t h e   i n l e t   and  h a v -  

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

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

w a l l s ;  

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

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

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

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

and   s e c o n d   w a l l s   as  t h e   n o z z l e   h o u s i n g   i s   moved  in  e i t h e r  

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

14.   The  n o z z l e   of  c l a i m   12 ,   w h e r e i n   t h e   s h e l f   i s  

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

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

t h e  o t h e r   l a t e r a l   end  of  t h e   h o u s i n g .  

15.   The  n o z z l e   of  c l a i m   14 ,   w h e r e i n   t h e   p r o j e c -  

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

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

r e t a i n i n g   m e a n s   to   t h e   p r o j e c t i o n ,   and   t h a t   l eg   of  t h e  

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

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