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54)  Fan  suction  for  vacuum  cleaner. 
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I l l  

A  suction  producing  unit  for  a  vacuum  is  constructed 
with  a  motor  having  an  armature  (21)  on  a  vertical  shaft 
(25)  whose  lower  end  is  supported  in  a  ball-type  bearing 
unit  27  held  in  a  tolerance  ring  65.  The  upper  end  of  the 
shaft  is  journalled  in  a  bearing  26  that  is  held  in  a  swivel 
support  including  a  spring  retainer  ring  43.  The  latter  is 
part  of  a  subassembly  which  also  includes  the  upper  bear- 
ing  (43)  and  an  upper  housing  (28).  The  stator  field  piece 
(22)  of  the  motor  is  clamped  between  the  upper  housing 
(28)  and  a  lower  housing  (29)  which  supports  the  ball- 
type  lower  bearing  unit  (27).  A  pair  of  insulating  sleeves 
(121,  123)  on  the  lower  end  of  the  motor  shaft  (25)  serve 
to  properly  space  the  armature  (21),  the  lower  bearing  (27) 
and  the  fan  blade  (70).  The  latter  (70)  is  mounted  on  the 
shaft  (25)  at  its  lower  end  by  an  insulating  flanged  cap 
nut  (130)  mounted  on  the  lower  threaded  end  (Figure  15) 
of  the  motor  shaft  (25). 



T h i s   i n v e n t i o n   r e l a t e s   to  e l e c t r i c   f a n s   i n  

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

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

U . S .   P a t e n t   No.  2 , 7 7 8 , 5 6 3   i s s u e d   J a n u a r y   2 2 ,  

1 9 5 7 ,   to   D . I .   D o y l e   f o r   a  Vacuum  and  B l o w e r   P r o d u c e r  

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

a  p a n c a k e - t y p e   e l e c t r i c   f a n   a x i a l l y   d i s p o s e d   a t   t h e   t o p  
of   t h e   t a n k   f o r   p r o d u c i n g   s u c t i o n   w i t h i n   t h e   t a n k .  - T h e  

i n s t a n t   i n v e n t i o n   i s   d i r e c t e d   to   an  e l e c t r i c   f a n   o f  

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

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

a  v e r t i c a l   a x i s   d e f i n e d   by  u p p e r . a n d   l o w e r   b e a r i n g s  

m o u n t e d   to   r e s p e c t i v e   u p p e r   and  l o w e r   h o u s i n g   s e c t i o n s .  

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

b e a r i n g   i s   m o u n t e d   on  a  s w i v e l   s u p p o r t .   The  l a t t e r   i s  

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

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

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

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

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

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

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

t h e   c o m m u t a t o r   f o r   t h e   a r m a t u r e .   The  o u t e r   e n d s   of   t h e  

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



In  one  e m b o d i m e n t   of   t h i s   i n v e n t i o n ,   i n -  

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

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

t h e r e f o r .  

T h u s ,   t h e   p r i m a r y   o b j e c t  o f   t h e   i n s t a n t   i n -  

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

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

A n o t h e r   o b j e c t   i s   to   p r o v i d e   a  s u c t i o n   p r o -  
d u c i n g   u n i t   of   t h i s   t y p e   so   c o n s t r u c t e d   t h a t   a s s e m b l y  
t h e r e o f   i s   f a c i l i t a t e d .  

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

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

t h e   p o s s i b i l i t y   of   e l e c t r i c a l   s h o c k .  

T h e s e .   o b j e c t s   as  w e l l   as  o t h e r   o b j e c t s   o f  

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

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

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

F i g u r e   1  i s   a  l o n g i t u d i n a l   c r o s s - s e c t i o n   of   a  
s u c t i o n   p r o d u c i n g   u n i t   c o n s t r u c t e d   in   a c c o r d a n c e   w i t h  

t e a c h i n g s   of   t h e   i n s t a n t   i n v e n t i o n .  

F i g u r e   2  i s   an  e l e c t r i c a l   s c h e m a t i c   f o r   t h e  

m o t o r   p o r t i o n   of   F i g u r e   1 .  

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

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

h o u s i n g   i s   a l s o   s h o w n   in   F i g u r e   3 .  

F i g u r e   4  i s   a  c r o s s - s e c t i o n   t a k e n   t h r o u g h  

l i n e   4 -4   of   F i g u r e   3  l o o k i n g   in   t h e   d i r e c t i o n   o f   a r r o w s  

4 - 4 .   A  r e t a i n e r   f o r   e l e c t r i c a l   l e a d s   i s   a l s o   s h o w n   i n  

F i g u r e   4 .  

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

l o o k i n g   in   t h e   d i r e c t i o n   of  a r r o w s   5-5  of   F i g u r e   3 .  

F i g u r e  6   i s   a  s i d e   e l e v a t i o n   of   t h e   r e t a i n e r  

l o o k i n g   in  t h e   d i r e c t i o n   of   a r r o w s   6-6   of   F i g u r e   4 .  

F i g u r e   7  i s   a  b o t t o m   v i e w   of  t h e   r e t a i n e r  

l o o k i n g   i n  t h e   d i r e c t i o n   of   a r r o w s   7-7  of   F i g u r e   6 .  

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

s e c t i o n   in  F i g u r e   1 .  



F i g u r e  9   i s   a  c r o s s - s e c t i o n   t a k e n   t h r o u g h  

l i n e   9-9   of  F i g u r e   8  l o o k i n g   in   t h e   d i r e c t i o n   o f   a r r o w s  
9 - 9 .  

F i g u r e   10  i s   a  p l a n   v i e w   of   t h e   t o p   c ap   i n  

t h e   e m b o d i m e n t   of   F i g u r e   1 .  

F i g u r e   11  i s   a  c r o s s - s e c t i o n   t a k e n   t h r o u g h  

l i n e   1 1 - 1 1  o f   o f   F i g u r e   10  l o o k i n g   in  t h e   d i r e c t i o n   o f  

a r r o w s   1 1 - 1 1 .  

F i g u r e   12  i s   an  e n l a r g e d   p l a n   v i e w   of   a  

b e a r i n g   r e t a i n e r   u t i l i z e d   in   t h e  e m b o d i m e n t   o f   F i g u r e  

1 4 .  

F i g u r e   13  i s   a  c r o s s - s e c t i o n   t a k e n   t h r o u g h  

l i n e   1 3 - 1 3   o f   F i g u r e   12  l o o k i n g   in  t h e   d i r e c t i o n   o f  

a r r o w s   1 3 - 1 3 .  

F i g u r e   14  is   a  l o n g i t u d i n a l   c r o s s - s e c t i o n   o f  

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

in  a c c o r d a n c e   w i t h   t e a c h i n g s   of   t h e   i n s t a n t   i n v e n t i o n .  

F i g u r e   15  i s   an  e n l a r g e d   c r o s s - s e c t i o n   o f   t h e  

l o w e r   b e a r i n g   r e g i o n   f o r   t h e   e m b o d i m e n t   of   F i g u r e   1 4 .  

F i g u r e   16  i s   a  b o t t o m   v i e w   of   t h e   f l a n g e d  

c l a m p i n g   n u t   l o o k i n g   in   t h e   d i r e c t i o n  o f   a r r o w s   1 6 - 1 6  

of   F i g u r e   1 5 .  

Now  r e f e r r i n g   to   t h e   F i g u r e s .   S u c t i o n   p r o d u c i n g  
u n i t   20  of   F i g u r e   1  i n c l u d e s   an  e l e c t r i c   m o t o r   c o m p r i s i n g  

r o t a t a b l e   a r m a t u r e   21  s u r r o u n d e d   by  s t a t o r   f i e l d   p i e c e  

22.  In  a  m a n n e r   w e l l   known  to   t h e   a r t ,   a l t h o u g h   n o t  

i l l u s t r a t e d   in   t h e   d r a w i n g s ,   s t a t o r   w i n d i n g s   23 ,   2 4  

( F i g u r e   2)  a r e   m a g n e t i c a l l y   c o u p l e d   w i t h   p o l e   p i e c e   2 2 .  

The  a x i s   of   r o t a t i o n   f o r   a r m a t u r e   21  i s   d e f i n e d   b y  

v e r t i c a l   s h a f t   25  w h i c h   e x t e n d s   b e y o n d   b o t h   e n d s   o f  

a r m a t u r e   21  and  i s   r o t a t a b l y   s u p p o r t e d   by  u p p e r   a n d  

l o w e r   b e a r i n g s   26,   27  r e s p e c t i v e l y .   M a g n e t i c   f r a m e   o r  

f i e l d   p i e c e   22  i s   s a n d w i c h e d   b e t w e e n   u p p e r   and  l o w e r  

h o u s i n g   s e c t i o n s   28,  29  w h i c h   a r e   c o n n e c t e d   by  t w o  

s c r e w s   31  w h i c h   e x t e n d   v e r t i c a l l y   d o w n w a r d   t h r o u g h  

c l e a r a n c e   a p e r t u r e s   in  f r a m e   2 2 . .  



As  s e e n   b e s t   in   F i g u r e s   8  and  9,  u p p e r  

h o u s i n g   s e c t i o n   28  i s   an  i n v e r t e d   U - s h a p e d   m e m b e r  

h a v i n g   v e r t i c a l   l e g s   32 ,   33  w h i c h   e x t e n d   d o w n w a r d   f r o m  

o p p o s i t e   e n d s   of  web  34.   The  f r e e   e n d s  o f   l e g s   32 ,   3 3  

a r e   p r o v i d e d   w i t h   r e s p e c t i v e   o u t - t u r n e d   e a r s   38,   3 9  

h a v i n g   t h e   r e s p e c t i v e   c l e a r a n c e   a p e r t u r e s   36,  37  

t h r o u g h   w h i c h   s c r e w s   31  e x t e n d .   O u t b o a r d   o f   c l e a r a n c e  

a p e r t u r e   36 ,   e a r   38  i s   p r o v i d e d   w i t h   a n o t h e r   a p e r t u r e  

41  to   r e c e i v e   a  g r o u n d i n g   s c r e w   ( n o t   s h o w n ) .   T h e  

u n d e r s i d e   of   web  34  i s   p r o v i d e d   w i t h   c o n c a v e   s e a t i n g  

s u r f a c e   42  w h i c h   i s   e n g a g e d   by  u p p e r   b e a r i n g   26.   T h e  

p e r i p h e r y   of   r i n g - l i k e   s p r i n g   r e t a i n e r   43  i s   s e a t e d   o n  
s h o u l d e r   46  a t   t h e   u n d e r s i d e   o f   web  34  and  is  s e c u r e d  

to   u p p e r   h o u s i n g   28  by  p e e n i n g   o v e r   p o r t i o n   47  of   w e b  

34  d i s p o s e d   in  t h e   v i c i n i t y   of   s h o u l d e r   46.   S p r i n g  

m e m b e r   43  i s   p r o v i d e d   w i t h   u p w a r d l y   f a c i n g   c o n c a v e  

s e a t i n g   s u r f a c e   44  w h i c h   i s   in   e n g a g e m e n t   w i t h   u p p e r  

b e a r i n g   26.   S p r i n g   43  b i a s e s   u p p e r   b e a r i n g   26  u p w a r d  

a g a i n s t   s e a t i n g   s u r f a c e   42 ,   and   s e a t i n g   s u r f a c e s   4 2 ,  

44  p e r m i t   u p p e r   b e a r i n g   26  to   s w i v e l   as  r e q u i r e d .  

T h i s   e n a b l e s   b e a r i n g   26  to  r o t a t a b l y   s u p p o r t   t h e   u p p e r  
end  of   s h a f t   25  w h i c h   e x t e n d s   i n t o   an  a x i a l   a p e r t u r e  

of   b e a r i n g   2 6 .  

I n v e r t e d   c u p - l i k e   cap   50  ( F i g u r e s   10  and  1 1 )  

i s   s e c u r e d   to   u p p e r   h o u s i n g   28  by  two  s c r e w s   49  w h i c h  

a r e   r e c e i v e d   in   t h r e a d e d   e n g a g e m e n t   in   a p e r t u r e s   48  i n  

web  34  a f t e r   p a s s i n g   t h r o u g h   c l e a r a n c e   a p e r t u r e s   51  i n  

t h e   d i s k - l i k e   u p p e r   s u r f a c e   52  of   cap   50.  S u r f a c e   52  

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

o p e n i n g s   53  t h r o u g h   w h i c h   a i r   i s   d r a w n   d o w n w a r d   by  f a n  

b l a d e   55  w h i c h   i s   d i s p o s e d   w i t h i n   cap   50  and  is   s e c u r e d  

to  t h e   u p p e r   end  of   s h a f t   25  j u s t   b e l o w   u p p e r   b e a r i n g  

26.  S l e e v e   54  on  t h e   u p p e r   end  of   s h a f t   25  o p e r a t i v e l y  

p o s i t i o n s   b l a d e   55.  A i r   moved   b y  t h e   l a t t e r   s e r v e s   t o  

c o o l   m o t o r   21,   2 2 .  

As  s e e n   b e s t   w i t h   r e f e r e n c e   to  F i g u r e s   3  a n d  

4,  l o w e r   h o u s i n g   29  i s  a   m o l d e d   i n s u l a t i n g   m e m b e r  



f o r m e d   h a v i n g   m a i n   c y l i n d r i c a l   p o r t i o n   61  c o n c e n t r i c  

w i t h   m o t o r   s h a f t   25.  F l a n g e   62,   w h i c h   e x t e n d s   r a d i a l l y  

i n w a r d   f r o m   t h e   l o w e r   end  of   m a i n   s e c t i o n   61,  i s  

p r o v i d e d   w i t h   c e n t r a l   o p e n i n g   63  t h r o u g h   w h i c h   t h e  

l o w e r   end  of  s h a f t   25  e x t e n d s .   S u r r o u n d i n g   o p e n i n g   63  

i s   u p w a r d l y   e x t e n d i n g   l i p   64  w h i c h   p o s i t i o n s   l o w e r  

b e a r i n g   27.  The  l a t t e r   i s   a  b a l l   b e a r i n g   u n i t   w h o s e  

i n n e r   r a c e   i s   c l o s e l y   f i t t e d   w i t h   r e s p e c t   to   s h a f t   2 5 .  

C o r r u g a t e d   t o l e r a n c e   r i n g   65  i s   i n t e r p o s e d   b e t w e e n   l i p  

64  a n d . t h e   o u t e r   r a c e   of   b e a r i n g   27.   F l a n g e   62  a n d  

f l a n g e   66,   e x t e n d i n g   r a d i a l l y   o u t w a r d   f r o m   m a i n   s e c t i o n  

61,   f o r m   t h e   u p p e r   b o u n d a r y   f o r   s h a l l o w   c h a m b e r   67  

w h e r e i n   s u c t i o n   f a n   b l a d e   70  i s   d i s p o s e d .   L o w e r  

h o u s i n g   29  a l s o   i n c l u d e s   p o s t   f o r m a t i o n s   71,   71  a d j a c e n t  

t h e   i n n e r   s u r f a c e   of  m a i n   s e c t i o n   61 .   P o s t s   71  a r e  

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

to   t h r e a d a b l y   r e c e i v e   s c r e w s   3 1 .  

B r u s h   s u p p o r t s   73 ,   73  a r e   f o r m e d   i n t e g r a l l y  

w i t h   and  e x t e n d   r a d i a l l y   t h r o u g h  m a i n   s e c t i o n  6 1 .  

E a c h   s u p p o r t   73  i s   of   g e n e r a l l y   r e c t a n g u l a r   c r o s s -  

s e c t i o n   h a v i n g   a  t h r o u g h   p a s s a g e   76  w h i c h   r e c e i v e s  

b r a s s  h o l d e r   74  f o r   c a r b o n   b r u s h   75.  The  l a t t e r   i s  

b i a s e d   i n t o   e n g a g e m e n t   w i t h   c o m m u t a t o r   77  m o u n t e d   o n  

s h a f t   25  and  e l e c t r i c a l l y   c o n n e c t e d   to   t h e   w i n d i n g s   o f  

a r m a t u r e   21.   B r a s s   h o l d e r s   74  a r e   e l e c t r i c a l l y   c o n n e c t e d  

to   f i e l d   w i n d i n g s   23,  24.  A  c o i l e d   c o m p r e s s i o n   s p r i n g  

( n o t   s h o w n )   d i s p o s e d   w i t h i n   h o l d e r   74  b i a s e s   b r u s h   75  

r a d i a l l y   i n w a r d   i n t o   good   e l e c t r i c a l   c o n t a c t   w i t h  

c o m m u t a t o r   77.  The  o u t e r   end  of  p a s s a g e   76  i s   c l o s e d  

by  i n w a r d l y   B e n d i n g   t a b s   ( n o t   shown)   on  o p p o s i t e   s i d e s  

of  b r a s s   h o l d e r   74.  P l a s t i c   cap   78  c o v e r s   t h e   o u t e r  

end  of  s u p p o r t   73 ,   b e i n g   r e m o v a b l y   h e l d   in  o p e r a t i v e  

p o s i t i o n   by  f o u r   s n a p - f i t t e d   f i n g e r s   79.  B e l o w   e a c h  

of  t h e   b r u s h   s u p p o r t s   73,   m a i n   c y l i n d r i c a l   s e c t i o n   61  

is   p r o v i d e d   w i t h   a p e r t u r e s   81  w h i c h   p r o v i d e   o u t l e t s  

f o r   a i r   moved   r a d i a l l y   by  l o w e r   f a n   b l a d e   55  to   c o o l  

m o t o r   21,  2 2 .  



The  end  o f   f i e l d   w i n d i n g   23  r e m o t e   f r o m  

b r u s h   75  i s   c o n n e c t e d   to   e l e c t r i c a l   l e a d   151  and  t h e  

end   of   f i e l d   w i n d i n g   24  r e m o t e   f r o m   t h e   o t h e r   b r u s h   7 5  

i s   c o n n e c t e d   to   e l e c t r i c a l   l e a d   152 .   L e a d s   1 5 1 ,   1 5 2  

e x t e n d   r a d i a l l y   o u t w a r d   of   l o w e r   h o u s i n g   29  t h r o u g h  
n o t c h   153  ( F i g u r e   4)  in   m a i n   s e c t i o n   61.  L e a d s   1 5 1 ,  

152  a r e   m a i n t a i n e d   a t   t h e   b o t t o m   of   n o t c h   1 5 3  b y   g e n -  

e r a l l y   H - s h a p e d   m o l d e d   p l a s t i c   c l a m p i n g   m e m b e r   1 5 5  

( F i g s .   4,  6  a n d  7 )   w h i c h   i s   l o c k e d   in  p o s i t i o n   f r o m  

a b o v e   by  f i e l d   p i e c e   22.   S p o n g e - l i k e   r i n g   200  c e m e n t e d  

to   t h e   u p p e r   s u r f a c e   o f   66  p r o v i d e s  a   g a s k e t   f o r   a  

c o v e r   ( n o t   shown)   p l a c e d   o v e r   m o t o r   21,   2 2 .  

E x t e n d i n g   d o w n w a r d   f r o m   f l a n g e   66  a r e   t h r e e  

p o s t s   82  w h i c h   r e s t   a g a i n s t   t h e   u p p e r   s u r f a c e   of   m o t o r  

s u p p o r t   83 .   The  l a t t e r   p r o v i d e s   t h e   l o w e r   b o u n d a r y  

f o r   c h a m b e r   67  and   i s   p r o v i d e d   w i t h   u p w a r d l y   e x t e n d i n g  

s p a c e r   p r o j e c t i o n s   84  in  t h e  v i c i n i t y   o f  e a c h   of   t h e  

p o s t s   82.   S c r e w s   ( n o t   shoivn)   e x t e n d   u p w a r d   t h r o u g h  

c l e a r a n c e   a p e r t u r e s   in   s u p p o r t   83  and   a r e   r e c e i v e d   i n  

a p e r t u r e s   86  of   p o s t   82  to   m e c h a n i c a l l y   s e c u r e   l o w e r  

h o u s i n g   29  to   s u p p o r t   83.  S u p p o r t   83  i s   a l s o   p r o v i d e d  

w i t h   u p w a r d l y   e x t e n d i n g   a n n u l a r   l i p   85  w h i c h   f o r m s   t h e  

s i d e   b o u n d a r y   f o r   c h a m b e r   67 .   H o w e v e r ,   t h e r e   i s   a  g a p  
87  b e t w e e n   t h e   u p p e r   end  of   l i p   85  and  l o w e r   h o u s i n g  

29,   w i t h   t h i s   gap  87  p r o v i d i n g   a  n a r r o w   e x h a u s t   o p e n i n g  

f o r   r a d i a l l y   m o v i n g   a i r   g e n e r a t e d   by  r o t a t i n g   f a n   7 0 .  

S u p p o r t   83  i s   p r o v i d e d   w i t h   c e n t r a l   o p e n i n g   88  s u r -  

r o u n d e d   by  u p w a r d l y   e x t e n d i n g   s h a l l o w   l i p   89  and  d o w n -  

w a r d l y   e x t e n d i n g   c y l i n d r i c a l   s e c t i o n   91.   C y l i n d e r  9 1  

and  l i p   89  s e r v e   to   a x i a l l y   d i r e c t   a i r   b e i n g   d r a w n  

i n t o   f a n   70.   The  l a t t e r   i s   s e c u r e d   to   s h a f t   25  b y  

f l a n g e d   n u t   92  w h o s e   t h r e a d s   a r e   e n g a g e d   w i t h   t h e  

t h r e a d s   a t   t h e   l o w e r   end  of  s h a f t   25.  F l a n g e d   s p a c e r  

93  on  s h a f t   25  i s   i n t e r p o s e d   b e t w e e n   f a n   w a l l   95  a n d  

t h e   i n n e r   r a c e   of  b e a r i n g   27  on  s h a f t   25.  W a l l   s e c t i o n  

95  of  f a n   70  is  c l a m p e d   b e t w e e n   f l a n g e d   s p a c e r   93  a n d  

l o w e r   w a s h e r   96  as  n u t   92  i s   t i g h t e n e d   a g a i n s t   t h e  



l a t t e r .   In  a  m a n n e r   w e l l   known  to  t h e   a r t ,   m o t o r  

s u p p o r t   83  i s   m o u n t e d   to   t h e   t o p   of  t h e   v a c u u m   t a n k   97  

shown  in  p h a n t o m   in  F i g u r e   1 .  

Now  r e f e r r i n g   m o r e   p a r t i c u l a r l y   to  F i g u r e   1 4  

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

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

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

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

in   t h e   e m b o d i m e n t   o f  F i g u r e   14 ,   u p p e r   h o u s i n g   105  i s   a  
m o l d e d   p l a s t i c  m e m b e r   w h i c h   c o m b i n e s   t h e   f u n c t i o n s   o f  

m e t a l   u p p e r   h o u s i n g   28  and  cap   5Q.  U p p e r   h o u s i n g   1 0 5  

p r o v i d e s   t h e   c y l i n d r i c a l   u p p e r   s e a t   106  f o r   u p p e r  

b e a r i n g s   26.   S p r i n g   r e t a i n e r   107  i s   s e c u r e d   in   o p e r a t i v e  

p o s i t i o n   by  r i n g   108  h a v i n g   o u t w a r d l y   e x t e n d i n g   e a r s  

109  e a c h   of   w h i c h   is   p r o v i d e d   w i t h   a  c l e a r a n c e   a p e r t u r e  

111  t h r o u g h   w h i c h   a  s c r e w   112  e x t e n d s .   T h e  l a t t e r   i s  

r e c e i v e d   in   t h r e a d e d   e n g a g e m e n t   in   a  r e c e s s   of   u p p e r  
h o u s i n g   1 0 5 .  

As  s e e n   b e s t   in  F i g u r e   15,   t h e   l o w e r   end  o f  

s h a f t   25  e x t e n d s   t h r o u g h   i n s u l a t i n g   s l e e v e   121  h a v i n g  

o u t e r   s h o u l d e r   122  w h i c h   a b u t s   t h e   t o p  o f   b e a r i n g   2 7 .  

S l e e v e   121  e x t e n d s   b e l o w   b e a r i n g   27  i n t o   i n s u l a t i n g  

s p a c e r   s l e e v e   123 .   The  l a t t e r   e x t e n d s   t h r o u g h   c e n t r a l  

a p e r t u r e   63  a t   t h e   b o t t o m   of   l o w e r   h o u s i n g   29  a n d  

t h r o u g h   t h e   c e n t r a l   a p e r t u r e   in   f a n   b l a d e   w a l l   9 5 .  

The  c e n t r a l   p o r t i o n   of   s l e e v e   123  is   p r o v i d e d   w i t h  

r a d i a l l y   o u t w a r d   c i r c u l a r   f l a n g e   124  p o s i t i o n e d   b e l o w  

l o w e r   h o u s i n g   i n w a r d   f l a n g e   62  and  a d j a c e n t   t h e   u p p e r  

s u r f a c e  o f   f a n   w a l l   95.  R u b b e r - l i k e   w a s h e r   127  s u r r o u n d s  

s l e e v e   123  and  a b u t s   t h e   l o w e r   s u r f a c e   of   w a l l   9 5 .  

I n s u l a t i n g   f l a n g e d   cap  n u t   130  h a v i n g   t h r e a d e d   i n s e r t  

131  i s   m o u n t e d   on  t h e   t h r e a d e d   l o w e r   end  of   s h a f t   2 5  

and  i s   p r o v i d e d   w i t h   a  r e c e s s   w h e r e i n   w a s h e r   127  i s  

d i s p o s e d .   T i g h t e n i n g   of  cap   n u t   130  c l a m p s   f a n   w a l l  

95  b e t w e e n   w a s h e r   127  and  f l a n g e   1 2 4 .  A t   t h e   s a m e  



t i m e   s l e e v e   123  i s   f o r c e d   u p w a r d   i n t o   a b u t m e n t   w i t h  

t h e   t a p e r e d   d i a m e t e r   of   s l e e v e   121  and  t h e   l o w e r  

s u r f a c e   of   b e a r i n g   u n i t   2 7 .  

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

i n v e n t i o n   h a v e   b e e n   d e s c r i b e d ,   many  v a r i a t i o n s   a n d  

m o d i f i c a t i o n s   w i l l   now  be  a p p a r e n t   to   t h o s e   s k i l l e d   i n  

t h e   a r t ,   and   i t   i s   t h e r e f o r e   p r e f e r r e d   t h a t   t h e   i n s t a n t  

i n v e n t i o n   be  l i m i t e d   n o t   by  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 i n g   c l a i m s .  



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

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

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

a x i s   t h e r e f o r ;   f i r s t   and  s e c o n d   h o u s i n g   s e c t i o n s   a t  

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

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

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

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

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

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

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

2.  A  s u c t i o n   p r o d u c i n g   u n i t   as  s e t   f o r t h   i n  

C l a i m   1  in   w h i c h   t h e   s e c o n d   h o u s i n g   s e c t i o n   i s   a  

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

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

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

3.  A  s u c t i o n   p r o d u c i n g   u n i t   as  s e t   f o r t h   i n  

C l a i m   2  in  w h i c h   t h e   r e t a i n e r   m e a n s   i n c l u d e s   a  s p r i n g  

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

s e c o n d   b e a r i n g   m e a n s .  

4.  A  s u c t i o n   p r o d u c i n g   u n i t   as  s e t   f o r t h   i n  

C l a i m   2  in  w h i c h   t h e   s e c o n d   h o u s i n g   s e c t i o n   i n c l u d e s   a  

m o l d e d   U - s h a p e d   e l e m e n t   h a y i n g   a  web  and  a rms   e x t e n d i n g  

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

s a i d   s e c o n d   b e a r i n g   m e a n s   c o m p r i s i n g   a  c o n c a v e   s e a t i n g  

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

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

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

r e g i o n   of   s a i d   w e b .  



5.  A  s u c t i o n   p r o d u c i n g   u n i t   as  s e t   f o r t h   i n  

C l a i m   1  in   w h i c h   t h e   f i r s t   h o u s i n g   s e c t i o n   i n c l u d e s  a  

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

s a i d   r o t a t i o n   a x i s ;   a t   t h e   end  t h e r e o f   r e m o t e   f r o m  

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

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

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

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

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

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

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

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

6.  A  s u c t i o n   p r o d u c i n g   u n i t   as  s e t   f o r t h   i n  

C l a i m   5  a l s o   i n c l u d i n g   an  i n s u l a t i n g   s l e e v e   on  s a i d  

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

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

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

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

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

a t   t h e   f r e e   end  o f   t h e   f i r s t   s h a f t   s e c t i o n   and  s e c u r i n g  

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

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

7.  A  s u c t i o n   p r o d u c i n g   u n i t   as  s e t   f o r t h   i n  

C l a i m   5  in   w h i c h   t h e   a r m a t u r e   i n c l u d e s   a r m a t u r e   w i n d i n g  

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

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

w i t h   f i r s t   and  s e c o n d   s u p p o r t s   f o r   b r u s h e s   w h i c h  

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

s a i d   f i e l d   w i n d i n g   m e a n s .  

8.  A  s u c t i o n   p r o d u c i n g   u n i t   as  s e t   f o r t h   i n  

C l a i m   7  in   w h i c h   t h e   f i r s t   and  s e c o n d   s u p p o r t s   a r e  

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

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

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

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



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

C l a i m   4  a l s o  i n c l u d i n g   a  c u p - l i k e   v e n t i l a t i n g   c a p  

r e m o v a b l y   m o u n t e d   to   s a i d   U - s h a p e d   e l e m e n t ;   s a i d  

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

1 0 .  A   s u c t i o n   p r o d u c i n g   u n i t   as  s e t   f o r t h  i n  

C l a i m   2  in   w h i c h   t h e   s e c o n d   h o u s i n g   s e c t i o n   i s   a  c u p -  
l i k e   v e n t i l a t i n g   c a p  m o l d e d   of   p l a s t i c  m a t e r i a l   a n d  

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

s e c o n d   B e a r i n g   m e a n s ;   s a i d   s e c o n d   r e t a i n e r   m e a n s   i n -  

c l u d i n g   a  s p r i n g   e l e m e n t   and  a  r e t a i n i n g   r i n g   s e c u r i n g  

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

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

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