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©  Vacuum  cleaner  device. 

@  A  vacuum  cleaner  which  includes  a  unitary,  structural 
plastic  foam  housing  (10)  that  has  a  brush  chamber  (16), 
vacuum  passage  channel  (20),  means  (56)  for  mounting  a 
motor  (72),  means  (48)  for  mounting  wheel  axles  (128),  and 
means  (34,40)  for  mounting  electrical  controls  all  integrally 
molded  with  the  housing  to  simultaneously  provide  a  struc- 
tural  main  frame  and  cover.  A  motor  is  mounted  in  the  hous- 
ing  adjacent  a  ventilator  opening  (58)  above  the  motor.  Raised 
lands  (59)  surround  the  ventilator  opening  with  a  cover  (154) 
mounted  on  the  lands  to  leave  a  space  around  the  lands.  A 
brush  chamber  has  an  end  wall  (28),  through  which  the  driven 
end  (82)  of  a  rotating  brush  (80)  extends.  A  brush  chamber 
seal  (90)  has  two  flanges  (92,94)  that  form  an  angle  greater 
than  the  angle  formed  by  the  end  wall  with  the  housing,  so 
that  the  seal  deforms  and  is  pressed  tightly  against  the  end 
wall  when  mounted  on  the  housing.  A  circuit  box  plate  (136)  is 
removably  secured  to  the  housing,  to  which  the  various  elec- 
trical  circuitry  is  mounted. 

(6  '09 

FI6.2 

Q. 
LU 

Croydon  Printing  Company  Ltd. 

 A   vacuum  cleaner  which  includes  a  unitary,  structural 
plastic  foam  housing  (10)  that  has  a  brush  chamber  (16). 
vacuum  passage  channel  (20),  means  (56)  for  mounting  a 
motor  (72),  means  (48)  for  mounting  wheel  axles  (128),  and 
means  (34,40)  for  mounting  electrical  controls  all  integrally 
molded  with  the  housing  to  simultaneously  provide  a  struc- 
tural  main  frame  and  cover.  A  motor  is  mounted  in  the  hous- 
ing  adjacent  a  ventilator opening  (58)  above  the  motor.  Raised 
lands  (59)  surround  the  ventilator  opening  with  a  cover  (154) 
mounted  on  the  lands  to  leave  a  space  around  the  lands.  A 
brush  chamber  has  an  end  wall  (28),  through  which  the  driven 
end  (82)  of  a  rotating  brush  (80)  extends.  A  brush  chamber 
seal  (90)  has  two  flanges  (92,94)  that  form  an  angle  greater 
than  the  angle  formed  by  the  end  wall  with  the  housing,  so 
that  the  seal  deforms  and  is  pressed  tightly  against  the  end 
wall  when  mounted  on the  housing.  A  circuit  box  plate  (136)  is 
removably  secured  to  the  housing,  to  which  the  various  elec- 
trical  circuitry  is  mounted. 



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

i ng   a p p a r a t u s   and   m o r e   p a r t i c u l a r l y   t o   v a c u u m   c l e a n e r  

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

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

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

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

b r u s h   m o t o r ,   w h e e l s   and   t h e   l i k e   a r e   m o u n t e d .   A  s e p a r a t e  

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

m o u n t e d   on  t h e   f r a m e .   O t h e r   u p r i g h t s   u se   a  s i n g l e   d i e c s t  

h o u s i n g   to   w h i c h   t h e   v a r i o u s   m e m b e r e   a r e   m o u n t e d .   S u c h  

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

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

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

c a s t   s i m u l t a n e o u s l y   w i t h   t h e   h o u s i n g ,   s u c h   as  v a c u u m   c h a n -  

n e l   w a l l s   and  t h e   l i k e .   One  p r o b l e m   e x p e r i e n c e d   w i t h   s u c h  

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

e x c e s s i v e   wear   on  t h e   d i e c a s t   m o l d s   w h i c h   n e c e s s i t a t e s   r e -  

p e a t e d   and  e x p e n s i v e   r e p a i r s   to   t h e   m o l d s .   Hence   s u c h   i n -  

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

u s e d   i n s t e a d .  

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

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

t h e   f r a m e   or  h o u s i n g .   C o n v e r s e l y ,   a  m e t a l s   a s s o c i a t e d  

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



o v e r h e a t i n g .  

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

t h a t   u t i l i z e   a  r o l l e r   or   b e a t e r   b r u s h   i s   t h a t   o f   v a c u u m  

l e a k s   a t   t h e   d r i v e   end  of   t h e   b r u s h   c h a m b e r .   Some  d r i v e  

meane  m u s t   e x t e n d   f rom  t h e   m o t o r   i n t o   t h e   b r u s h   c h a m b e r ,  

and  t h e   g r e a t e r   t h e   d e g r e e   of   a i r   l e a k a g e   a r o u n d   t h e   d r i v e  

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

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

d e v i c e   be  l i g h t w e i g h t   and  e a s i l y   m a n u f a c t u r e d   w i t h   a  m i n i -  

mum  a m o u n t   o f   m a n u f a c t u r i n g   p r o c e s s  s t e p s .   I t   i s   a l s o   d e -  

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

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

o p e r a t o r .  

SUMMARY  OF  THE  INVENTION 

The   v a c u u m   c l e a n e r   of   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  u n i t a r y ,   s t r u c t u r a l   foam  h o u s i n g  w i t h   a  b r u s h  

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

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

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

fo r   m o u n t i n g   an  e l e c t r i c a l   c o n t r o l   m e a n s .   The  h o u s i n g  

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

to   w h i c h   t h e   m o t o r . ,   w h e e l   a x l e s   and  e l e c t r i c a l   c o n t r o l  

means   c a n   be  m o u n t e d .   The  s t r u c t u r a l   foam  h o u s i n g   m a y  

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

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

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

w a l l s .  



In   one   a s p e c t   of   t h e   i n v e n t i o n ,   t h e   h o u s i n g   h a s  

an  u p w a r d l y   o p e n i n g   v e n t i l a t i o n   o p e n i n g   l o c a t e d   a b o v e   a n d  

g e n e r a l l y   a d j a c e n t   t h e   m o t o r .   S p a c e d   r a i s e d   p o s t s   on  t h e  

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

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

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

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

In   a n o t h e r   a s p e c t   o f   t h e   i n v e n t i o n ,   a  b r u s h   c h a m -  

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

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

a p e r t u r e   f o r   t h e   d r i v e n   end  of   t h e   b r u s h .   The  h o u a i n g   h a s  

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

so  t h a t   t h e   s e a l i n g   f l a n g e   and  m o u n t i n g   f l a n g e   f o r m   a n  

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

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

t i g h t l y   a g a i n s t   t h e   end   w a l l .  

In  a n o t h e r   a s p e c t   o f   t h e   i n v e n t i o n ,   t h e  

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

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

s e c u r e d   t o   t h e   h o u s i n g   so   t h a t   t h e   p a n e l   can   be  r e m o v e d  

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

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

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

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

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

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

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



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

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

a p p e n d e d   d r a w i n g s .  

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

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   an  u p r i g h t  

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

F i g u r e   2  i s   a  b o t t o m   p l a n   v i e w   of  t h e   f l o o r  

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

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

e l e m e n t s   m o u n t e d   t h e r e r e i n ;  

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

c l e a n e r   h o u s i n g   of   F i g u r e   2 ;  

F i g u r e  4   i s   a  t o p   p l a n   v i e w   of   t he   h o u s i n g   o f  

F i g u r e   2 ;  

F i g u r e   5  i s   a  s i d e   e l e v a t i o n a l ,   f r a g m e n t a r y   v i e w  

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

F i g u r e  6   i s   a  f r o n t   e l e v a t i o n a l   v i ew  o f   t h e  

v e n t i l a t o r   c o v e r   p l a t e   shown  in  F i g u r e   5 ;  

F i g u r e   7  i s   a  f r a g m e n t a r y ,   r e a r   e l e v a t i o n a l   v i e w  

of   t h e   u p r i g h t   v a c u u m   s w e e p e r ;  

F i g u r e   8  i s   a  r e a r   v i e w   of   t h e   h o u s i n g   of  F i g u r e  

3 ;  

F i g u r e  9   i s   a  s i d e   e l e v a t i o n a l ,   f r a g m e n t a r y  

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

and   e l e c t r i c a l   p a n e l   t a k e n   a l o n g   p l a n e   I X - I X   of  F i g u r e   7 ;  

F i g u r e   10  i s   a  s i d e   e l e v a t i o n a l   v i e w   of  t h e   b r u s h  

c h a m b e r   s e a l ;  



F i g u r e   11  i s   a  f r o n t   e l e v a t i o n a l   v i e w   of   t h e  

b r u s h   c h a m b e r   s e a l   of   F i g u r e  1 0 ;  

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

s e a l   of   F i g u r e   1 0 ;  

F i g u r e   13  i s   a  f r a g m e n t a r y ,   b o t t o m   p l a n   v i e w   o f  

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

s e a l ;   a n d  

F i g u r e   14  i s   a  f r a g m e n t a r y ,   s e c t i o n a l   v i e w   t a k e n  

a l o n g   p l a n e   X I V - X I V   of   F i g u r e   1 3 .  

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

In  t h e   p r e f e r r e d   e m b o d i m e n t   v a c u u m   c l e a n e r   1  

( F i g .   1)  i s   of   an  u p r i g h t   d e s i g n ,   h a v i n g   a  s w e e p e r  

p o r t i o n   2  and  a  t a n k   or  h a n d l e   p o r t i o n   3.  S w e e p e r   p o r t i o n  

2  i n c l u d e s   a  u n i t a r y ,   s t r u c t u r a l   foam  h o u s i n g   ( F i g .   2 ) ,  

w h i c h   h a s   a  b r u s h   c h a m b e r   16 ,   a  vacuum  p a s s a g e   c h a n n e l   2 0 ,  

means   56  f o r   m o u n t i n g   a  m o t o r ,   means   48  f o r   m o u n t i n g   w h e e l  

a x l e s ,   and   m e a n s   34 ,   40  f o r   m o u n t i n g   e l e c t r i c a l   c o n t r o l  

means   a l l   i n t e g r a l l y   m o l d e d   w i t h   h o u s i n g   10.   M o t o r   7 2  

( F i g .   2)  m o u n t e d   i n   h o u s i n g   10,   i s   v e n t e d   t h r o u g h   v e n t  

a p e r t u r e   58  a d j a c e n t   m o t o r   7 2 .   V e n t   a p e r t u r e   58  i s  

c o v e r e d   by  a  c o v e r   154  m o u n t e d   on  r a i a e d   p o s t s   59  so  as   t o  

l e a v e   a  s p a c e   t h r o u g h   w h i c h   a i r   h e a t e d   by  m o t o r   72  c a n  

f l o w   f o r   c o o l i n g   p u r p o s e s .   B r u s h   c h a m b e r   16  is   s e a l e d   a t  

end   w a l l   28 ,   t h r o u g h   w h i c h   t h e   r o t a t i n g   d r i v e n  e n d   82  o f  

b r u s h   80  e x t e n d s ,   by  b r u s h   c h a m b e r   s e a l   90  h a v i n g   s e a l i n g  

f l a n g e   92  and  a  m o u n t i n g   f l a n g e   94  m o u n t e d   o n  a   s e a l   p a d s  

30  a d j a c e n t   end  w a l l   28 .   S e a l i n g   f l a n g e   92  and  m o u n t i n g  



f l a n g e   94  d e f i n e   an  a n g l e   g r e a t e r   t h a n   t h e   a n g l e   b e t w e e n  

end  v a l l   28  and  s e a l   p a d s   30 ,   so  t h a t   s e a l i n g   f l a n g e   92  i s  

p r e s s e d   t i g h t l y   a g a i n s t   end   w a l l   28  and  d e f o r m e d   w h e n  

m o u n t i n g   f l a n g e   94  i s   m o u n t e d   on  s e a l   p a d s   30 .   A  p l a s t i c  

c i r c u i t   box  p l a t e   136  i s   r e m o v a b l y   s e c u r e d   t o   h o u s i n g   1 0 ,  

( F i g .   9)  to   w h i c h   v a r i o u s   e l e c t r i c a l   c i r c u i t r y   144 ,   1 4 6  

and  148  i s   m o u n t e d .   P l a t e   136  can   be  s i m p l y   r e m o v e d   t o  

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

H o u s i n g   10  ( F i g .   3)  i s   m o l d e d   f rom  s t r u c t u r a l  

foam  p l a s t i c   and   i n c l u d e s   a  t o p   12,   a  f r o n t   w a l l   13 ,   a  

r e a r   w a l l   14,   and  two  s i d e s   15.   S t r u c t u r a l   foam  p h e n y l e n e  

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

o f   a b o u t   3400  p . s . i . ,   a  f l e x u r a l   s t r e n g t h   of  a b o u t   6 8 0 0  

p . s . i . ,   a  c o m p r e s s i v e   s t s e n g t h   (10%  d e f o r m a t i o n )   of   a b o u t  

5200  p . s . i . ,   and  u l t i m a t e   s h e a r  s t r e n g t h   of  a b o u t   4 4 5 0  

p . s . i .   O t h e r   s t r u c t u r a l   foam  p l a s t i c s   may  be  s a t i s f a c t o r y  

s u b s t i t u t e   m a t e r i a l s .   I n s i d e   h o u s i n g   10  ia   an  e l o n g a t e d  

r o u g h l y   r e c t a n g u l a r   b r u s h   c h a m b e r   16  t h a t   e x t e n d s   a l o n g  

t h e   f r o n t   of  h o u s i n g   10 .   B r u s h   c h a m b e r   16  i s   s e p a r a t e d  

f rom  t h e   r e m a i n d e r   o f   h o u s i n g   10  by  d i v i d e r   w a l l   18  a n d  

end  w a l l   28,   in  o r d e r   t o   p r o v i d e   a  v a c u u m   c h a m b e r   f o r  

vacuum  1.  S p a c e d   a l o n g   d i v i d e r   18  and  f r o n t   w a l l   13  a r e  

s c r e w   a p e r t u r e s   31  w h i c h   a r e   u s e d   t o   s e c u r e   a  p l a t e   o r  

s h o e   106  to   c h a m b e r   1 6 .   A  r e c t a n g u l a r   vacuum  c h a n n e l   2 0  

c o m m u n i c a t i v e   w i t h   b r u s h   c h a m b e r   16  i s   f o r m e d   by  c h a n n e l  

w a l l s   22  t h a t   e x t e n d   d o w n w a r d   f rom  t o p   12 .   C h a n n e l   w a l l s  

22  a l s o   have   s c r e w   a p e r t u r e s   23  w h i c h   a r e   u s e d   to   s e c u r e   a  



c o v e r   p l a c e  o n   c h a n n e l   20 .   Vacuum  a p e r t u r e   24  i s   l o c a t e d  

a t   t h e   end   of   vacuum  c h a n n e l   20  o p p o s i t e   b r u s h   c h a m b e r   1 6  

and  a l l o w s   d i r t   p i c k e d   up  by  s w e e p e r   p o r t i o n  2   to   be  t r a n -  

s p o r t e d   t h r o u g h   h o u s i n g   10  and   i n t o   t a n k   p o r t i o n   3.  L o c a -  

t e d   in   c h a n n e l   20  a r e   r e c e s s e s   26  w h i c h   e x t e n d   i n t o   t o p   1 2  

in  o r d e r   t o   r e d u c e   t h e   t h i c k n e s s   o f   t o p   12  in   t h e   v i c i n i t y  

of   c h a n n e l   20.   A  c o v e r   p l a t e   ( n o t   shown)   f i t s   i n s i d e   o f  

c h a n n e l   20  and  c o v e r s   r e c e s s e s   26  so  t h a t   c h a n n e l   20  h a s  a  

s m o o t h   t o p   s u r f a c e .  

T h r o u g h   end  w a l l   28  of   b r u s h   c h a m b e r   16  i s   a n  

a p e r t u r e   29  t h a t   i s   l a r g e   e n o u g h   t o   r e c e i v e   t h e   d r i v e n   e n d  

82  o f  a   b e a t e r   b r u s h   80  ( F i g .   1 3 ) .   A d j a c e n t   end  w a l l   2 8  

a r e   two  s e a l   m o u n t i n g   p a d s   30 .   S e a l   m o u n t i n g   p a d s   30  a r e  

f l a t   s u r f a c e s ,   e a c h   of  w h i c h   h a s   an  a p e r t u r e   fo r   s e c u r i n g  

b r u s h   c h a m b e r   s e a l   90 .   P a d s   30  a r e   g e n e r a l l y   p a r a l l e l   t o  

e a c h   o t h e r ,   b u t   l i e   in  two  d i f f e r e n t   v e r t i c l e   p l a n e s .   A 

b r u s h   s h a f t   m o u n t i n g   s u r f a c e   32  ia   l o c a t e d   on  s i d e   1 5  

b e t w e e n   s e a l   p a d s   3 0 .  

An  e l e c t r i c a l   a w i t c h   box  34  ( F i g .   3)  i s   l o c a t e d  

in  h o u s i n g   10  a d j a c e n t   v a c u u m   c h a n n e l   20 .   E l e c t r i c a l  

s w i t c h   box  34  h a s   w a l l s   36  t h a t   e x t e n d   d o w n w a r d l y   f rom  t o p  

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

m o u n t i n g   s u r f a c e   38.  A  w i r e   p a s s a g e   39  e x t e n d s   f rom  t h e  

i n s i d e   of   a w i t c h   box  34  t h r o u g h   r e c e s s   26  ao  aa  to   be  c o m -  

m u n i c a t i v e   w i t h   t he   o p p o s i t e   s i d e   of   v a c u u m   c h a n n e l   2 0 .  

Fou r   s c r e w   a p e r t u r e s   37  a r e   l o c a t e d   a t   t h e   c o r n e r s   o f  

w a l l s   36  t h a t   a r e   u s e d   t o   s e c u r e   a  c o v e r   p l a t e   118  t o  



s w i t c h   box  3 4 .  

An  o p e n - b a c k e d   c i r c u i t   box  40  i s   f o r m e d   i n   t h e  

r e a r   of  b o u s i n g   10  by  w a l l s   42  w h i c h   e x t e n d   d o w n w a r d   f r o m  

t o p   12.   W a l l s   42  s e p a r a t e   t h e   i n s i d e   of  c i r c u i t   box   4 0  

f rom  t h e   r e m a i n d e r   of   t h e   i n s i d e   of   b o u s i n g   10,   w i t h   t h e  

e x c e p t i o n   of   a  w i r i n g   a p e r t u r e   44  ( F i g .   8)  l o c a t e d   i n   o n e  

of   w a l l s   42.   A  c i r c u i t   p l a t e   136  c a r r i e s   a  v a r i e t y   o f  

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

c i r c u i t   box  40 .   On  r e a r   w a l l   14  of   h o u s i n g   10  i s  a   c i r c u i t  

p l a t e   m o u n t i n g   s u r f a c e   46  ( F i g .   8)  w h i c h   h a s   s c r e w  

a p e r t u r e s   43  w h i c h   a r e   u s e d   t o   s e c u r e   a  c i r c u i t   p l a t e   1 3 6  

to   h o u s i n g   1 0 .  

P r o t r u d i n g   f rom  r e a r   w a l l   14  and  s i d e s   15  a t  t h e  

r e a r   of   h o u s i n g   10  a r e   m o u n t i n g   s u r f a c e s   48  fo r   two   a x l e s  

128  ( F i g .   3 ) .  E a c h   m o u n t i n g   s u r f a c e   has   a  s c r e w   r e c e i v i n g  

a p e r t u r e   49 .   M o u n t i n g   s u r f a c e s   48  a r e   d i s p o s e d   in   p a i r s  

on  e i t h e r   s i d e   o f   w h e e l   s l o t s   50.   Wheel   s l o t s   50  a l l o w  

t h e   w h e e l s   t o   e x t e n d   t h r o u g h   r e a r   w a l l   14  ( F i g s .   5,   7 ) .  

L o c a t e d   f o r w a r d   o f   a x l e   m o u n t i n g   s u r f a c e s   48  a r e   t a n k  

p i v o t   b r a c k e t   m o u n t i n g   s u r f a c e s   52  ( F i g .   3 ) .   A  b r a c k e t  

m o u n t i n g   s u s f a c e   52  i s   p o s i t i o n e d  o n   e i t h e r   s i d e   o f   t w o  

s p a c e d   t a n k   b r a c k e t   s l o t s   54,   w h i c h   a l l o w  a   t a n k   p i v o t  

b r a c k e t   124  t o   p a s s   t h r o u g h   h o u s i n g   10  and  be  p i v o t a l l y  

m o u n t e d   on  m o u n t s   5 2 .  

F o u r   m o t o r   m o u t s   56  ( F i g .   3)  d e p e n d   f r o m   t o p   1 2 .  

Two  of  t h e   m o t o r   m o u n t s   56  a r e   l o c a t e d   n e a r   t h e   s i d e   o f  

vacuum  c h a n n e l   20  o p p o s i t e   e l e c t r i c a l   s w i t c h   box  3 4 .  



M o t e r   m o u n t s   56  a r e   s p a c e d   a r o u n d   a  r o u g h l y   r e c t a n g u l a r  

v e n t i l a t o r   a p e r t u r e   58  t h r o u g h   t o p   12.  V e n t i l a t o r  

a p e r t u r e   58  p a s s e s   t h r o u g h   a  r a i s e d   t o p   60.  R a i s e d   t o p   6 0  

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

t o p   s u r f a c e   of  b o u s i n g   10  ( F i g s .   1,  4 ) .   V e n t i l a t o r  

a p e r t u r e   58  i s   l o c a t e d   in   a  r e c e s s e d   p o r t i o n   62  of   r a i s e d  

t o p   60 .   A  l i p   64  e n c i r c l e s   r e c e s s   62.   L i p   64  m a s k s  

a p e r t u r e   58  f rom  t h e   a i d e ,   and  e x t e n d s   u p w a r d l y  

s u f f i c i e n t l y   t h a t   when  c o v e r   154  i s   p l a c e d   o v e r   a p e r t u r e s  

58,   l i p   64  and  c o v e r   154  g i v e   r a i a e d   t o p   6 0  a   l e v e l   u p p e r  

s u r f a c e .   On  t he   u p p e r   s u r f a c e   of   t o p   12  a r e   p o s t s   59  

w h i c h   a r e   s p a c e d   a r o u n d   v e n t   a p e r t u r e   58.   Each   p o s t   5 9  

h a s   an  a p e r t u r e   66  in  i t s   c e n t e r .   E x t e n d i n g   down  i n t o  

r e c e s s e d   p o r t i o n   62  on  one   s i d e   o f   a p e r t u r e   58  a r e   s l o t s  

70 .   S l o t s   70  e x t e n d   t h r o u g h   t o p   12  and  i n t o   v a c u u m  

c h a n n e l   w a l l s   22,  so  t h a t   t h e   t h i c k n e s s   of  w a l l s   22  a r e  

r e d u c e d   a t   t h o s e   l o c a t i o n s .   T h i s   w a l l   t h i c k n e s s   r e d u c t i o n  

p r e v e n t s   t h e   f o r m a t i o n   of   h o t   s p o t s   a t   w a l l s   22  d u r i n g   t h e  

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

p l a s t i c   m a t e r i a l   d o e s   n o t   r i p p l e   or   d e f o r m   a t   w a l l s   22  o r  

r e c e s s   6 2 .  

M o u n t e d   w i t h i n   h o u s i n g   10  ia  a  b r u s h   m o t o r   7 2  

( F i g .   2 ) .   M o t o r   72  i s   s e c u r e d   t o   m o u n t s   5 6  b y   s c r e w s   w i t h  

m o t o r   72  p o s i t i o n e d   a d j a c e n t   v e n t i l a t o r   a p e r t u r e   58.   I n  

c e r t a i n   a p p l i c a t i o n s   of   v a c u u m   c l e a n e r   1  a  l e s s   p o w e r f u l  

b r u s h   i s   r e q u i r e d ,   so  t h a t   a  a m a l l e r   b r u s h   m o t o r   72  can   b e  

u s e d .   In  s u c h   a p p l i c a t i o n s   a  s m a l l e r   b r u s h   m o t o r   72  i s  



m o u n t e d   on  m o u n t s   56  by  an  a d a p t o r   b r a c k e t   7 4 ,   s h o w n   i n  

p h a n t o m   in  F i g u r e   2.  A d a p t o r   b r a c k e t   74  h a s   a  b a s e   7 5  

w h i c h   i s   s c r e w e d   t o   two  m o u n t s   56 .   Two  e x t e n d i n g   l e g s   7 5 a  

e x t e n d   l a t e r a l l y   t o   b a s e   75 ,   t o   w h i c h   t h e   s m a l l e r   m o t o r   i s  

b o l t e d .   In  b o t h   a p p l i c a t i o n s   a  p u l l e y   76  i s   d r i v e n   b y  

m o t o r   72 ,   p u l l e y   76  d r i v i n g   a  b e l t   78  t h a t   r o t a t e s   b r u s h  

8 0 .  

R o t a t i n g   b r u s h   80  i s   an  e l o n g a t e d   c y l i n d r i c a l  

b r u s h   r o t a t a b l y   m o u n t e d   in  b r u s h   c h a m b e r   16.  D r i v e n   e n d  

82  has   a  n a r r o w e d   n e c k   84  t h a t   i s   r e c e i v e d   in  a p e r t u r e   2 9  

in  end  w a l l   28 .   C a r r i e d   on  d r i v e n   end   82  i s   b r u s h   p u l l e y  

86  t h a t   i s   d r i v e n   by  b e l t   7 8 .   D r i v e n   end  82  i s   r o t a t a b l y  

s u p p o r t e d   on  b r u s h   m o u n t i n g   a u r f a e e   3 2 .  

P o s i t i o n e d   a d j a c e n t   end  w a l l   28  i s   a  s e a l   9 0  f o r  

s e a l i n g   end  w a l l   a p e r t u r e   29  a r o u n d   b r u s h   80 .   S e a l   9 0  

( F i g s .   1 0 - 1 3 )   h a s   a  s e a l i n g   f l a n g e   92  f rom  w h i c h   e x t e n d s  

a  m o u n t i n g   f l a n g e   94.   S e a l i n g   f l a n g e   92  and  m o u n t i n g  

f l a n g e   94  fo rm  an  a n g l e   of   one   h u n d r e d   d e g r e e s   r e l a t i v e   t o  

e a c h   o t h e r .   M o u n t i n g   f l a n g e   94  h a s   two  p r o t r u s i o n s   o r  

f e e t   95 ,   e a c h   o f   w h i c h   h a v e   a  h o l e   96  u s e d   t o   m o u n t   s e a l  

90 .   F e e t   9S  h a v e   f a c e s   t h a t   l i e   p a r a l l e l   to   e a c h   o t h e r ,  

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

ma te   w i t h   s e a l   m o u n t i n g   p a d s   30  on  h o u s i n g   10 .   S e a l i n g  

f l a n g e   92  has   a  f l a t   s u r f a c e   93  t h a t   c o n t a c t s   end   w a l l   2 8  

when  s e a l   90  i s   s e c u r e d   t o   h o u s i n g   10 .   S e a l i n g   f l a n g e   9 2  

h a s   an  o b l o n g   a p e r t u r e   98  t h a t   h a s   a  w i d t h   g r e a t e r   t h a n  

t h e   d i a m e t e r   o f   b r u s h   p u l l e y   86  b u t   a  h e i g h t   l e s s   t h a n  



t h a t   of   b r u a h   p o l l e y   86 ,   so  t h a t   s e a l   f l a n g e   92  can   b e  

p l a c e d   o v e r   one  e d g e   o f   b r u s h   p u l l y   86  and   s h i f t e d   u n t i l  

s e a l   f l a n g e   92  c o n t a c t s   n a r r o w   n e c k   84 ,   a l l o w i n g   s e a l   9 0  

t o   be  p i v o t e d   p a s t   r e m a i n d e r   of  b r u s h   p u l l e y   86 .   In  e a c h  

h o l e   96  t h r o u g h   f e e t   95  i s  a   p i n   9 7 ,   w h i c h   f i t   i n t o   h o l e s  

33  in   s e a l   p a d s   30 .   End  w a l l   28  and  s e a l   p a d s   30  form  a n  

a n g l e   of   a p p r o x i m a t e l y   n i n e t y   d e g r e e s   r e l a t i v e   t o   o n e  

a n o t h e r .   S i n c e   t h e   a p p r o x i m a t e l y   one   h u n d r e d   d e g r e e   a n g l e  

f o r m e d   by  s e a l i n g   f l a n g e   92  and  m o u n t i n g   f l a n g e   94  i s  

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

by  p a d s   30  and  end  w a l l   28,   when  in   p l a c e   s e a l i n g   f l a n g e  

92  i s   p r e s s e d   i n t o   a b u t m e n t   and  d e f o r m e d   a g a i n s t   end  w a l l  

28  ( F i g .   1 4 ) .   T h i s   d e f o r m a t i o n   f o r m s   a  t i g h t   s e a l   b e t w e e n  

s e a l i n g   f l a n g e   92  and   end  w a l l   28 .   S e a l i n g   f l a n g e   92  h a s  

a  s h a v e d   a r e a   100  a r o u n d   t h e   c i r c u m f e r e n c e   of  a p e r t u r e   9 8  

on  t h e   s u r f a c e   f a c i n g   p u l l e y   8 6 .   S h a v e d   a r e a   100  p r o v i d e s  

c l e a r a n c e   b e t w e e n   p u l l e y   86  and  s e a l   9 0 ,   so  t h a t   p u l l e y   8 6  

m a y   r o t a t e   f r e e l y   w i t h o u t   i n t e r f e r e n c e   f rom  s e a l   9 0 .  

S e a l i n g   f l a n g e   92  h a s   a  c u r v e d   b o t t o m   e d g e   102  t h a t  

e x t e n d s   p a s t   t h e   b o t t o m   e d g e   of  end  w a l l   28  when  s e a l   9 0  

i s   in   p o s i t i o n   ( F i g . 1 4 ) .  

A  b r u s h   s h o e   104  c o v e r s   t h e   p e r i p h e r y   of   b r u a h  

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

a i r   f l o w s   i n t o   c h a m b e r   16  ( F i g .   2 ) .   B r u s h   s h o e   104  i s  

s e c u r e d   by  s c r e w s   t o   f r o n t   w a l l   13  and   d i v i d e r   w a l l   1 8 ,  

and   has   a  p u l l e y   c o v e r   p o r t i o n   106  a t   one   end   t h a t   c o v e r s  

p u l l e y   86  and  end   w a l l   28 .   On  one   a i d e   o f   p u l l e y   c o v e r  



p o r t i o n   106  is   a  c u r v e d   g r o o v e   1 6 8   w h i c h   i s   s h a p e d   t o  

s e a l i n g l y   e n g a g e   b o t t o m   e d g e   102  of  s e a l   90  ( F i g .   1 4 ) .  

When  s c r e w e d   i n t o   p l a c e   s h o e   104  p r e s s e s   p i n s   97  on  s e a l  

90  i n t o   s e a l   p a d s   30  and   d e f o r m s   s e a l i n g   f l a n g e   92  a g a i n s t  

end  w a l l   28  t o   fo rm  a  t i g h t   s e a l   b e t w e e n   end  w a l l   28 ,   s h o e  

104  and   s e a l   9 0 .  

Vacuum  c h a n n e l   c o v e r s   110 ,   111  s e a l   v a c u u m   c h a n -  

n e l   20  ( F i g .   2)  to   f o r m   an  a i r   i m p e r m e a b l e   v a c u u m   t u n n e l  

f o r   t r a n s p o r t i n g   d i r t   f r o m   b r u s h   c h a m b e r   16  to   v a c u u m  

a p e r t u r e   24.   R e m o v a b l e   c o v e r   110  i s   s e c u r e d   by  a  c l i p  

112 .   S c r e w s   114  h o l d   c o v e r   111  in  p l a c e .  

An  e l e c t r i c a l   s w i t c h   box  c o v e r   118  c o v e r s  

e l e c t r i c a l   s w i t c h   box  34  and   t h e   e l e c t r i c a l   s w i t c h   m o u n t e d  

w i t h i n .   S w i t c h   c o v e r   118  i s   f o r m e d   f rom  a  p l a s t i c  

m a t e r i a l   and  i s   s e c u r e d   t o   w a l l s   36  by  s c r e w s   120  w h i c h  

a r e   c o n t a i n e d   c o m p l e t e l y   w i t h i n   w a l l s   36,   so  t h a t   e l e c t r i -  

c a l   s w i t c h   box  34  p r o v i d e s   a  c o m p l e t e l y   n o n c o n d u c t i v e  

e n c l o s u r e   f o r   t he   s w i t c h   w i t h i n .  

Two  t a n k   b r a c k e t   a x l e s   122  a r e   m o u n t e d   on  t a n k  

b r a c k e t   m o u n t s   52,  ( F i g .   2)  w i t h   t a n k   m o u n t i n g   b r a c k e t   1 2 4  

e x t e n d i n g   t h r o u g h   s l o t s   54 .   One  a x l e   122  h a s   a  s p r i n g   1 2 6  

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

p o s t i o n .   Two  a x l e s   128  a r e   m o u n t e d   on  w h e e l   a x l e   m o u n t s  

48,   e a c h   a x l e   128  h a v i n g  a   w h e e l   1 3 0 .  

A  c i r c u i t   box  c o v e r   132  ( F i g .   2)  c o v e r s   t h e  

b o t t o m   o f   c i r c u i t   box  40  and   i s   s c r e w e d   t o   s c r e w   a p e r t u r e s  

43  i n   w a l l s   42.   A  c i r c u i t   p l a t e   136  ( F i g .   7)  i s   s c r e w e d  



o n t o   p l a t e   m o u n t i n g   s u r f a c e   46.   W i t h   c i r c u i t   box  c o v e r  

132  and   c i r c u i t   p l a t e   136  in  p l a c e ,   a  f u l l y   n o n c o n d u c t i v e  

c o n t a i n m e n t   box  s u r r o u n d s   t h e   c i r c u i t r y   c o n t a i n e d   w i t h i n .  

M o u n t e d   on  p l a t e   136  a r e   two  c o r d s   1 4 2 ,   one   of  w h i c h  

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

and  t h e   o t h e r   p r o v i d i n g   power   to   t h e   v a c u u m   t a n k   m o t o r  

l o c a t e d   in   t a n k   p o r t i o n   3.  Each  c o r d   142  has   a  s t r a i n  

r e l i e f   144  w h i c h   i s   l o c a t e d   in  p l a t e   136  t o   p r e v e n t   w e a r  

and  f a i l u r e   of   w i r e s   142  a t   t he   p o i n t   w h e r e   w i r e s   142  p a s s  

t h r o u g h   p l a t e   136 .   A l s o ,   c a r r i e d   on  p l a t e   136  i s   a  

c i r c u i t   b r e a k e r   s w i t c h   146  and  a  m o t o r   d i s c o n n e c t   s w i t c h  

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

b r u s h .   C i r c u i t   b r e a k e r   146  ( F i g .   9)  i s   a  s t a n d a r d   c i r c u i t  

b r e a k e r   s w i t c h   t h a t   has   a  t h r e a d e d   m e t a l   t h r o a t   wh ich   i s  

u s e d   t o   c o n n e c t   c i r c u i t   b r e a k e r   146  t o  a   m o u n t i n g   s u r f a c e .  

P l a t e   136  c a r r i e s   a  r i n g   g u a r d   140  t h a t   e n c i r c l e s   t h e  

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

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

On  t h e   t o p   of   h o u s i n g   10  i s   a  c o v e r   p l a t e   1 5 4  

( F i g e .   5,  6 ) .   C o v e r   p l a t e   154  has   a  s u r f a c e   p e r i p h e r y  

156 ,   a b o u t   w h i c h   a r e   s p a c e d   r a i s e d   p a d s   1 5 8 .   D e p e n d i n g  

f rom  p a d s   158  a r e   c o v e r   p o s t s   160  t h a t   a r e   s h a p e d   to   b e  

r e c e i v e d   in   p o s t s   59  on  h o u s i n g   10.  C o v e r   154  i s   r e c t a n g -  

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

p e r i p h e r y   of   r e c e s s e d   p o r t i o n   62  in  r a i s e d   t o p   60.   When 

c o v e r   p l a t e   154  i s   m o u n t e d   in   r e c e s s e d   p o r t i o n   62,   a  g a p  

162  i s  f o r m e d   b e t w e e n   c o v e r   p l a t e   1 5 4  a n d   h o u s i n g   10.   G a p  



162  e x t e n d s   a r o u n d   c o v e r   p l a t e   154  and  i s   c o m m u n i c e t i v e  

w i t h   v e n t i l a t o r   o p e n i n g   58  t o   a l l o w   a i r   f l o w   f rom  i n s i d e  

h o u s i n g   10  t h r o u g h   gap   1 6 2 .  

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

10  i s   a  h e i g h t   a d j u s t m e n t   cam  r o d   150  ( F i g .   2)  of   s t a n d a r d  

d e s i g n   w h i c h   i s   h e l d   in   p o s i t i o n   by  a  b r a c k e t   152 .   P i v o t -  

a l l y   c o n n e c t e d   to   t h e   b o t t o m   o f   h o u s i n g   10  i s   a  b o t t o m  

p l a t e   164  on  w h i c h   a r e   m o u n t e d   f r o n t   w h e e l s   166  and  w h i c h  

i s   shown   in   t h e   o p e n   p o s i t i o n   in  F i g .   2 .   H e i g h t  

a d j u s t m e n t   ba r   150  r a i s e s   and   l o w e r s   b o t t o m   p l a t e   164  b y  

c o n v e n t i o n a l   means   and  t h u s   a d j u s t s   f r o n t   w h e e l s   1 6 6 .  

E x t e n d i n g   a r o u n d   t h e   o u t e r   p e r i p h e r y   of  h o u s i n g  

10  i s   a  r u b b e r   g u a r d   s t r i p   1 7 0  .   L o c a t e d   a t   t h e   l e a d i n g  

edge   of   t h e   r i g h t   s i d e   15  o f   h o u s i n g   10  i s   a  r o l l e r   g u i d e  

172  ( F i g .   5 ) .   R o l l e r   g u i d e   172  h a s  a   h o u s i n g   174  in   w h i c h  

a r e   m o u n t e d   two  r o l l e r s   176  t h a t   a r e   g e n e r a l l y   a l i g n e d   a n d  

r o t a t a b l y   c o n n e c t e d   t o   h o u s i n g   174  by  r i v e t s   178 .   R o l l e r s  

176  a r e   c y l i n d r i c a l   and   h a v e   v e r t i c a l l y   o r i e n t e d   a x e s   s o  

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

ASSEMBLY  AND  OPERATION 

H o u s i n g   10  i s   m o l d e d   as   an  i n t e g r a l   e l e m e n t   f r o m  

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

m o l d i n g   of .   h o u s i n g   10 ,   a l l   o f   t h e   i n t e r n a l   s t r u c t u r e s ,  

s u c h   as   d i v i d e r   w a l l   18 ,   end  w a l l   28 ,   v a c u u m   c h a n n e l   w a l l s  

22,   e l e c t r i c a l   s w i t c h   box  3 4 ,   and  c i r c u i t r y   box  40  a r e  

m o l d e d  t o   f o r m   an  i n t e g r a l   u n i t   w i t h   h o u s i n g   10.   D u r i n g  

t h e   m o l d i n g   of   h o u s i n g   10  a l l   o f   t h e   m o u n t i n g   s u r f a c e s ,  



s u c h   as   s e a l   m o u n t i n g   p a d s   30 ,   b r u s h   m o u n t i n g   s u r f a c e   3 2 ,  

w h e e l   a x l e   m o u n t i n g   s u r f a c e s   4 8 ,   t a n k   b r a c k e t   m o u n t i n g  

s u r f a c e s   52  and  m o t o r   m o u n t i n g   s u r f a c e s   56  a r e   a l s o  

i n t e g r a l l y   m o l d e d   w i t h i n   h o u s i n g   1 0 ,   w i t h   t h e   m o u n t i n g  

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

t a p p i n g   s c r e w s )   and   t h e   l i k e   m o l d e d   in   p o s i t i o n   in   t h e  

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

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

s i n g l e   p r o c e s s   s t e p ,   and   a p e r t u r e s   n e e d   n o t   be  d r i l l e d   n o r  

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

A l l   m o u n t i n g   s u r f a c e s   and   w a l l s   m u s t   b e  

d i m e n s i o n e d   to   a l l o w   a  s u f f i c i e n t   w a l l   t h i c k n e s s .   T h e  

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

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

S t r u c t u r a l   s u r f a c e s   s h o u l d   h a v e   a  s t r u c t u r a l   foam  d e p t h   o f  

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

p o r t i o n .   I f   t he   s u r f a c e   d e p t h   i s   l e s s   t h a n   a p p r o x i m a t e l y  

o n e - q u a r t e r   i n c h ,   t h e   s t r u c t u r a l   foam  may  n o t   form  t h e  

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

m e c h a n i c a l   and  e l e c t r i c a l   e l e m e n t s .  

P r i o r   to   m o u n t i n g   b r u s h   80  in   c h a m b e r   16,  o b l o n g  

a p e r t u r e   98  of  s e a l   90  i s   p a s s e d   o v e r   t h e   t o p   of  p u l l e y  

86.   S e a l   90  i s   s l i d   d o w n w a r d  u n t i l   i t   c o n t a c t s   n a r r o w  

n e c k   84,   and  i s   t h e n   p i v o t e d   a r o u n d   t h e   r e m a i n d e r   o f  

p u l l e y   86 .   B r u s h   80  i s   t h e n   c o n n e c t e d   t o   h o u s i n g   1 0 .  

S e a l   90  i s   p r e s s e d   i n t o   p o s i t i o n  w i t h  p i n s   97  r e c e i v e d  

i n t o   h o l e s   33.  B r u s h   s h o e   104  i s   s c r e w e d   i n t o   p o s i t i o n   o n  



h o u s i n g   10  w i t h   b o t t o m   edge   102  of   s e a l   f l a n g e   92  r e c e i v e d  

in   s h o e   s l o t   1 0 8 .  S e a l   9 0  i s   d o f o r m e s   by  shoe   104  so  t h a t  

t h e   a n g l e   b e t w e e n   s e a l i n g   f l a n g e   92  and  m o u n t i n g   f l a n g e   9 4  

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

s e a l i n g   f l a n g e   92  and  end  w a l l   28 .   S e a l   90  r e d u c e s   a i r  

f l o w   a r o u n d   d r i v e n   end  82  o f   b r u s h   80  so  t h a t   e f f i c i e n c y  

o f   v a c u u m   c l e a n e r   1  i s   i n c r e a s e d ,   y e t   s e a l   90  d o e s   n o t  

i n t e r f e r e   w i t h   t h e   r o t a t i o n   o f   b r u s h   8 0 .  

When  m o u n t e d   in  p o s i t i o n ,   m o t o r   72  i s   l o c a t e d  

a d j a c e n t   v e n t i l a t i o n   a p e r t u r e   58.   Cove r   p l a t e   154  i s  

f i t t e d   o v e r   v e n t i l a t o r   o p e n i n g   58  w i t h   c o v e r   p o s t s   1 6 0  

p a s s i n g   t h r o u g h   t h e   h o l e s   in   p o s t s   59  o n  h o u s i n g   1 0 .  

p r e s s   f a s t e n e r s   f i t   o v e r   t h e   e n d s   of   c o v e r   p o s t s   160  t o  

h o l d   c o v e r   p l a t e   154  in  p l a c e .   Gap  162  a l l o w s   a i r   f l o w  

a r o u n d   c o v e r   p l a t e   154  so  t h a t   t h e   a i r   h e a t e d   by  m o t o r   7 2  

may  e x h a u s t   u p w a r d   a r o u n d   c o v e r   p l a t e   154  in  o r d e r   t o   c o o l  

b o t h   m o t o r   72  and  h o u s i n g   10 .   S t r u c t u r a l   foam  h o u s i n g   1 0  

d o e s   n o t   c o n d u c t   h e a t   l i k e   a l u m i n u m   h o u s i n g s   or  t h e   l i k e .  

I f   v e n t i l a t o r   o p e n i n g   58  w e r e   n o t   p r o v i d e d ,   m o t o r   72  c o u l d  

o v e r h e a t   and   f a i l   or  t h e   p o r t i o n s   of   h o u s i n g   10  s u r s o u n d -  

i n g   m o t o r   72  c o u l d   m e l t   f r o m   t h e   t r a p p e d   b e a t .  

E l e c t r i c a l   c o n t r o l s   a r e   i n a t a l l e d   in  e l e c t r i c a l  

s w i t c h   box  34  and  c i r c u i t   box  40 .   W i r e s   p a s s   f rom  c i r c u i t  

box   40  t h r o u g h   back   a p e r t u r e   44  t o   m o t o r   72 .   O t h e r   w i r i n g  

p a s s e s   t h r o u g h   p a s s a g e   39  i n t o   e l e c t r i c a l   s w i t c h   box  34  t o  

be  c o n n e c t e d   t o   t h e   e l e c t r i c   a w i t c h  m o u n t e d   on  m o u n t s   3 8 .  

W i t h   e l e c t r i c a l   s w i t c h   c o v e r   1 1 8 ,   c i r c u i t   box  c o v e r   1 3 2  



and  c i r c u i t   box  p l a t e   136  a c r e w e d   i n t o   p l a c e   t h e  

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

w i t h i n   n o n c o n d u c t i v e   e n c l o s u r e s .   T h e s e   n o n c o n d u c t i v e  

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

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

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

t o   t h e   o p e r a t o r   and  t h e   v a c u u m   c l e a n e r .   S i n c e   c i r c u i t   b o x  

p l a t e   136  c a r r i e s   c o r d s   1 4 2 ,   c i r c u i t   b r e a k e r   146  a n d  

s w i t c h   1 4 8 ,   t h e s e   e l e m e n t s   a r e   a l l   e a s i l y   a c c e s s i b l e   f o r  

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

136  in   p l a c e .   G u a r d   r i n g   140  on  t h e   b a c k   o f   p l a t e   1 3 6  

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

146 .   S h o u l d   a  w i r e   become   d i s c o n n e c t e d   w i t h i n   c i r c u i t   b o x  

140  g u a r d   r i n g   140  t e n d s   t o   s h i e l d   t h e   c i r c u i t   b r e a k e r  

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

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

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

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

c o m p o n e n t s .  

R o l l e r  g u i d e   172  a l i g n a  s w e e p a r   p o r t i o n   2  w i t h   a  

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

s u r f a c e s .   A l s o   r o l l e r   g u i d e   172  s e r v e s   as  a  b u m p e r   t h a t  

p r e v e n t s   d a m a g a   t o   t h e   w a l l   i f   s w e e p e r   p o r t i o n   2  i s  

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

172  has   two  p i v o t a l   r o l l e r s   176  t h a t   a r e   g e n e r a l l y  

a l i g n e d ,   r o l l e r   g u i d e   172  o r i e n t s   h o u s i n g   10  in   a l i g n m e n t  

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



p o r t i o n   2  in   c l o s e   a b u t m e n t   as  r o l l e r s   176  r o l l   a l o n g   t h e  

w a l l .  

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

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

c h a n g e s   or   m o d i f i c a t i o n s   can   be  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   or   c o n c e p t   of  t h e   i n v e n t i o n .  



1.  A  vacuum  c l e a n i n g   d e v i c e   1,  CHARACTERIZED  BY  a  

u n i t a r y ,   s t r u c t u r a l   foam  h o u s i n g   10 ,   s a i d   h o u s i n g   h a v i n g  

a  b r u s h   c h a m b e r   16 ,   a  vacuum  p a s s a g e   c h a n n e l   20  

i n c l u d i n g   c h a n n e l   s i d e   w a l l s   e x t e n d i n g   f rom  s a i d   b r u s h  

c h a m b e r   to  an  o p e n i n g   24  in  s a i d   h o u s i n g ,   means  56  f o r  

m o u n t i n g   a  m o t o r   72 ,   means   48  f o r   m o u n t i n g   whee l   a x l e s  

128  and  means   3 4 , 4 0   f o r   m o u n t i n g   e l e c t r i c a l   c o n t r o l  

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

s i m u l t a n e o u s l y   p r o v i d e s   a  s t r u c t u r a l   main  f rame  a n d  

c o v e r   to  w h i c h   a  m o t o r   72,   w h e e l   a x l e s   128  a n d  

e l e c t r i c a l   c o n t r o l   means   3 4 , 4 0   can   be  m o u n t e d .  

2.  A  vacuum  c l e a n i n g   d e v i c e   1,  CHARACTERIZED  BY  a  

h o u s i n g   10  h a v i n g   a  m o t o r   m o u n t i n g   a r e a   fo rmed   t h e r e i n ;  

a  m o t o r   72  o p e r a b l y   m o u n t e d   in  s a i d   m o t o r   m o u n t i n g   a r e a ;  

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

o p e n i n g   58  a b o v e   and  g e n e r a l l y   a d j a c e n t   s a i d   m o t o r ;  

s p a c e d   p o s t s   59  s u r r o u n d i n g   s a i d   v e n t i l a t o r   o p e n i n g   o n  

t h e   u p p e r   s u r f a c e   of   s a i d   h o u s i n g ;   a  c o v e r   154  m o u n t e d  

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

to  l e a v e   a  s p a c e   a r o u n d   s a i d   p o s t s   and  so  as  to  l e a v e  

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

t h e   a i r   h e a t e d   by  s a i d   m o t o r   can   f l o w   t h r o u g h   s a i d  

v e n t i l a t i o n  o p e n i n g   so  as  to  a l l o w   s a i d   motor   to  c o o l .  



3.  A  vacuum  c l e a n i n g   d e v i c e   1  CHARACTERIZED  BY  a  

h o u s i n g   10  h a v i n g   a  r o t a t i n g   b r u s h   c h a m b e r   16  w i t h   a n  

end  w a l l   28  and  an  a p e r t u r e   t h r o u g h   s a i d   end  w a l l ;  

v a c u u m   means   72  c o m m u n i c a t i n g   w i t h   s a i d   b r u s h   c h a m b e r  

f o r   g e n e r a t i n g   a  vacuum  t h e r e i n ;   a  g e n e r a l l y   c y l i n d r i c a l  

b r u s h   80  r o t a t a b l y   m o u n t e d   in  s a i d   b r u s h   c h a m b e r ,   s a i d  

b r u s h   h a v i n g   a  d r i v e n   end   82  e x t e n d i n g   t h r o u g h   s a i d  

a p e r t u r e ;   d r i v e   m e a n s .  7 2   o p e r a b l y   a s s o c i a t e d   w i t h   s a i d  

d r i v e n   end  82;  a  b r u s h   c h a m b e r   s e a l   90  i n c l u d i n g   a  

s e a l i n g   f l a n g e   92  and  a  m o u n t i n g   f l a n g e   94,   s a i d   s e a l i n g  

f l a n g e   h a v i n g   a  b r u s h   d r i v e n   end   82  r e c e i v i n g   a p e r t u r e  

t h e r e i n ,   s a i d   d r i v e n   end   e x t e n d i n g   t h r o u g h   s a i d  

a p e r t u r e ;   s a i d   h o u s i n g   i n c l u d i n g   a  s e a l   pad  30  s u r f a c e  

a d j a c e n t   s a i d   end  w a l l   28  and  d i s p o s e d   a t   a  f i r s t   a n g l e  

to  s a i d   end  w a l l ;   s a i d   m o u n t i n g   f l a n g e   of  s a i d   s e a l  

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

f l a n g e   and  s a i d   m o u n t i n g   f l a n g e   d e f i n i n g   an  a n g l e  

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

f l a n g e   i s   f i x e d   t i g h t l y   a g a i n s t   s a i d   end  w a l l .  

4.  A  vacuum  c l e a n i n g   d e v i c e   1,  h a v i n g   a  h o u s i n g  

10;  an  e l e c t r i c   m o t o r   72  o p e r a b l y   m o u n t e d   t h e r e i n ,   s a i d  

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

t h e r e o f ;   CHARACTERIZED  BY  an  e l e c t r i c a l   m o u n t i n g   p l a t e  

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



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

p l a t e   can   be  r e m o v e d   f rom  s a i d   h o u s i n g   to  p r o v i d e   a c c e s s  

to  s a i d   c i r c u i t r y   f o r   s e r v i c i n g .  

5.  A  vacuum  c l e a n i n g   d e v i c e   as  d e f i n e d   in  C l a i m  

1,  CHARACTERIZED  IN  THAT  s a i d   mo to r   mount   means   56  h a s  

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

a p e r t u r e s   and  s a i d   w h e e l   m o u n t i n g   means  48  i n c l u d e s  

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

6.  The  v a c u u m   c l e a n i n g   d e v i c e   as  d e f i n e d   in  C l a i m  

1  or  5,  CHARACTERIZED  IN  THAT  s a i d   vacuum  c h a n n e l   s i d e  

w a l l s   22  t e r m i n a t e   in  g e n e r a l l y   f l a t   e d g e s   and  e x t e n d  

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

be  e f f e c t e d   by  s i m p l y   p l a c i n g   and  s e c u r i n g   a  g e n e r a l l y  

f l a t   c o v e r   110 ,   111  ove r   s a i d   c h a n n e l   w a l l s .  

7.  The  v a c u u m   c l e a n i n g   d e v i c e   as  d e f i n e d   in  C l a i m  

1,  5  or  6  CHARACTERIZED  BY  h a v i n g   a  motor   moun t   a d a p t o r  

b r a c k e t   74  m o u n t e d   on  a t   l e a s t   a  p o r t i o n   of  s a i d   m e a n s  

f o r   m o u n t i n g   a  m o t o r   and  i n c l u d i n g   s e c o n d   means   75a  f o r  

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

m o u n t i n g   means  so  as  to  a l l o w   t he   m o u n t i n g   of  d i f f e r e n t  

s i z e d   m o t o r s   on  s a i d   h o u s i n g .  

8.  The  vacuum  c l e a n i n g   d e v i c e   as  d e f i n e d   in  a n y  

one  of  C l a i m s   1  and  5  to  7  CHARACTERIZED  BY  h a v i n g  

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



36,   42  s h a p e d   to   c o n f i n e   e l e c t r i c a l   c o n t r o l   m e a n s  

t h e r e i n   and  p r e v e n t   c o m m u n i c a t i o n   of   e l e c t r i c a l  

c o m p o n e n t s   on  one  s i d e   of   s a i d   c o n f i n e m e n t   w a l l s   w i t h  

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

9.  The  v a c u u m   c l e a n i n g   d e v i c e   as  d e f i n e d   in  a n y  

one  of  C l a i m   1  and  5  to  8  CHARACTERIZED  BY  h a v i n g   a  

r o l l e r   g u i d e   172 ,   s a i d   r o l l e r   g u i d e   h a v i n g   a  p l u r a l i t y  

of   g e n e r a l l y   c y i n d r i c a l l y   s h a p e d   g e n e r a l l y   a l i g n e d  

r o l l e r s   176  r o t a t a b l y   m o u n t e d   on  s a i d   h o u s i n g   to  c o n t a c t  

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

v e r t i c a l   s u r f a c e   when  v a c u u m i n g   a d j a c e n t   t h e r e t o .  

10.   The  v a c u u m   c l e a n i n g   d e v i c e   as  d e f i n e d   in  a n y  

one  of  C l a i m s   1  and  5  to  9  CHARACTERIZED  BY  h a v i n g   a  

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

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

o p e n i n g   58  a b o v e   and  g e n e r a l l y   a d j a c e n t   s a i d   m o t o r ;  

s p a c e d   p o s t s   59  s u r r o u n d i n g   s a i d   v e n t i l a t o r   o p e n i n g   o n  

t h e   u p p e r   s u r f a c e   of  s a i d   h o u s i n g s   c o v e r   154  m o u n t e d   o n  

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

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

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

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

v e n t i l a t i o n   o p e n i n g   so  as  to   a l l o w   s a i d   m o t o r   to  c o o l .  



11.  The  v a c u u m   c l e a n i n g   d e v i c e   of  C la im   8 ,  

CHARACTERIZED  IN  THAT  s a i d   h o u s i n g   i s   molded   of  p l a s t i c .  

12.  The  v a c u u m   c l e a n i n g   d e v i c e   as  d e f i n e d   in   C l a i m   4 ,  

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

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

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

e l e c t r i c a l l y   i n s u l a t i v e   m a t e r i a l   so  as  to  form  a  f u l l y  

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

13.  The  vacuum  c l e a n i n g   d e i v c e   as  d e f i n e d   in  C l a i m   1 2 ,  

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

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

c o n t r o l   s w i t c h   t h e r e o n .  
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