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©  The  invention  relates  to  a  rotary  washing  drying  or  tumbling 
machine  and  particularly  to  a  spin  dryer  of  the  type  in  which  an 
electric  motor  drives  a  spinning  drum. 

The  spinning  drum  (22)  is  in  two  cup  shaped  portions  (39) 
and  (40)  joined  at  flanges  (44)  and  (42)  by  spin  friction  welding. 
The  upper  portion  (39)  of  the  drum  has  apertures  (43)  through 
which  water  can  flow  to  the  outside  of  the  drum.  Portion  (49)  has 
at  its  upper  end  a  balance  ring  (47)  of  dense  metal  or  very  dense 
plastic  which  is  attached  to  the  upper  drum  portion  (39)  by  plastic 
rivets. 

The  lower  portion  (40)  of  the  drum  is  attached  to  a  mounting 
(21)  which  is  then  directly  attached  to  a  motor  shaft. 

The  two  flanges  (44)  and  (42)  have  cooperating  projecting 
ring  and  groove  features  to  enable  the  two  drum  portions  to  be 
brought  together  and  held  in  precise  location  during  the  spin 
friction  welding  operation. 

The  preferred  material  for  the  drum  is  polypropylene. 
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T h i s   i n v e n t i o n   r e l a t e s   to  a  r o t a r y   w a s h i n g ,   d r y i n g ,  

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

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

Such   m a c h i n e s   a r e   w e l l - k n o w n   and  u s u a l l y   h a v e   a  

s t e e l   or   a l u m i n i u m   d rum.   S t e e l   d rums   and  a l u m i n i u m  

d rums   e v e n t u a l l y   c o r r o d e   and  a r e   in  any  c a s e   e x p e n s i v e  

and  h e a v y .  

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

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

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

s p i n n i n g   drum  b e i n g   made  of   p l a s t i c s   m a t e r i a l .   P r e f e r a b l y  

t h e   s p i n n i n g   drum  i s   made  of   p o l y p r o p y l e n e   w i t h o u t   a n y  

g l a s s   f i l l i n g .  

The  i n v e n t i o n   i s   c h a r a c t e r i s e d   by  a  d e n s e   m e t a l l i c  

or   p l a s t i c   b a l a n c e   r i n g   i n c o r p o r a t e d   in   t h e   drum  a t   t h e  

end   of  t h e   drum  r e m o t e   f rom  t he   m o t o r .  

The  drum  p r e f e r a b l y   c o m p r i s e s   two  s u b s t a n t i a l l y  

cup  s h a p e d   h a l v e s   w h i c h   a r e   j o i n e d   t o g e t h e r   in   a  

t r a n s v e r s e   p l a n e   of   t h e   d rum,   and  e a c h   h a l f   h a s   a  f l a n g e  

a t   i t s   l a r g e r   d i a m e t e r   end ,   t he   h a l v e s   b e i n g   j o i n e d   a t  

t h e   two  f l a n g e s .  

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

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

be  a t t a c h e d   to  t he   d rum.   The  a t t a c h m e n t   means   may  be  i n  

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

From  a n o t h e r   a s p e c t ,   in   a c c o r d a n c e   w i t h   t h e  

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

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

two  g e n e r a l l y   cup  s h a p e d   p o r t i o n s   w i t h   f l a n g e s   a t   t h e i r  

l a r g e r   e n d s ,   b r i n g i n g   the   f a c e s   of   t he   f l a n g e s   t o g e t h e r  

and  j o i n i n g   them  by  s p i n   f r i c t i o n   w e l d i n g .  

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

For   e x a m p l e   one  f l a n g e   may  have   on  i t s   f a c e   a  c i r c u l a r  



r e c e s s   or   g r o o v e   and  t he   o t h e r   f l a n g e   may  h a v e   a  

c o r r e s p o n d i n g   c i r c u l a r   p r o t r u d i n g   r i d g e   a d a p t e d   to  e n g a g e  
t he   r e c e s s   or  g r o o v e   to  h o l d   t he   two  p a r t s   in  a l i g n m e n t  

or   r e g i s t r a t i o n   d u r i n g   t he   w e l d i n g   p r o c e s s .  
The  w e l d i n g   p r o c e s s ,   a l t h o u g h   c a l l e d   s p i n   f r i c t i o n  

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

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

o t h e r   so  t h a t   t he   f l a n g e s   rub   a t   t h e i r   e n g a g i n g   f a c e s  

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

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

f l a n g e s ,   t h e   two  drum  p a r t s   t h e n   b e i n g   p r e s s e d   t o g e t h e r  

to  c o m p l e t e   t h e   w e l d i n g   of   t he   two  p a r t s   once   t h e  

t e m p e r a t u r e   i s   s u f f i c i e n t   to  e n s u r e   t he   m e l t i n g   of  t h e  

f a c e s .  

The  m a c h i n e   may  c o m p r i s e   a  DC  p e r m a n e n t   m a g n e t  

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

d rum,   t h e   s p i n n i n g   drum  b e i n g   l o c a t e d   a t   one  end  of   t h e  

m o t o r   and   a  pump  l o c a t e d   a t   t h e   o t h e r   end  of   t he   m o t o r  

so  t h a t   t h e   m o t o r   d r i v e s   b o t h   t h e   drum  and  pump  r o t o r  

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

l i k e .  

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

F i g u r e   1  i s   an  e l e v a t i o n   w i t h   p a r t s   in   s e c t i o n  

of   a  s p i n   d r y e r   e m b o d y i n g   a  drum  in   a c c o r d a n c e   w i t h   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  s c r a p   s e c t i o n   t h r o u g h   a  p o r t i o n   o f  

t h e   drum  shown  in   F i g u r e   1;  a n d  

F i g u r e   3  i s   an  e n l a r g e d   s e c t i o n a l   e l e v a t i o n   o f  

t h e   drum  shown  in   t h e   s p i n   d r y e r   in   F i g u r e   1 .  

The  s p i n   d r y e r   i n   F i g u r e   1  i s   e n c l o s e d   in   a  

c o n v e n t i o n a l   r e c t a n g u l a r   c a s i n g   10  d i v i d e d   i n t o   t w o  

c h a m b e r s   11  and  12  by  a  p a r t i t i o n   13,  t h e   c h a m b e r   1 1  

b e i n g   s e a l e d   f r o m   t h e  c h a m b e r   12  so  as  to   p r e v e n t   a n y  
w a t e r   f l o w i n g   i n t o   t h e   c h a m b e r   12  w h i c h   c o n t a i n s   a m o n g  

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



The  c a s i n g   10  has   an  a p e r t u r e   14  in   i t s   u p p e r  

f a c e   15  and  a  h i n g e d   d o o r   16  w h i c h   c l o s e s   t h e   a p e r t u r e  

14  when  t he   s p i n   d r y e r   i s   in   u s e .  

The  s p i n   d r y e r   i s   d r i v e n   by  a  DC  p e r m a n e n t   m a g n e t  

e l e c t r i c   m o t o r   17  w h i c h   h a s   i t s   p e r m a n e n t   m a g n e t   made  o f  

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

c o m p a c t   p o w e r f u l   DC  e l e c t r i c   m o t o r .  

The  m o t o r   17  i s   s u p p o r t e d   b y  a   m o u n t i n g   a s s e m b l y  

18  w h i c h   h a s   a  n u m b e r   of  r a d i a l l y   e x t e n d i n g   f i n g e r s   1 9  

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

2 0 .  A t t a c h e d   to  t h e   d r i v e   s h a f t   a t   t h e   u p p e r   end  of  m o t o r  

17  i s   a  m o u n t   21  f o r   a  p l a s t i c   drum  22.   The  drum  22  i s  

s c r e w e d   as  a t   23  to  t h e   m o u n t   21  and  i s   d i r e c t l y   d r i v e n  

by  t h e   m o t o r   17.   A  c o n v e n t i o n a l   r u b b e r   s e a l   i s   p r o v i d e d  

a t   24  so  as  to  p r e v e n t   f l o w   of   w a t e r   t h r o u g h   f r o m   t h e  

u p p e r   c h a m b e r   11  to  t h e   l o w e r   c h a m b e r   1 2 .  

At  t h e   l o w e r   end  of  t h e   m o t o r   17  i s   m o u n t e d   a  

pump  25  w h i c h   i s   made  of   p l a s t i c s   m a t e r i a l .   The  p u m p  

c o m p r i s e s   a  h o u s i n g   26  and  an  i n t e g r a l   i n t a k e   27  m o u l d e d  

f r o m   p l a s t i c   m a t e r i a l   and  a  p l a s t i c   r o t o r   28  c a r r i e d   o n  

a  s h a f t   29  s u p p o r t e d   in   s e a l e d   b e a r i n g s   30  and  i n c l u d i n g  

a  r u b b e r   s e a l   31  to  p r e v e n t   any  f l o w   of   w a t e r   f rom  t h e  

pump  i n t o   t h e   m o t o r .  T h e   pump  s h a f t   29  h a s   a  key   3 2  

w h i c h   e n g a g e s   in   a  s l o t   33  in   t h e   m o t o r   s h a f t   3 4 .  

Thus   i t   i s   s e e n   t h a t   t h e   pump  i s   d i r e c t l y   d r i v e n  

by  t h e   DC  m o t o r   and  t h e   s p i n   d r y e r   i s   a l s o   d i r e c t l y  

d r i v e n   by  t h e   m o t o r   s h a f t   a t   i t s   o p p o s i t e   e n d .   No  g e a r i n g  

i s   r e q u i r e d   and  no  p u l l e y s   or   b a n d   d r i v e s   a r e   e m b o d i e d  

in  t h e   d r i v e   to  t h e   p u m p .  
The  pump  o u t l e t   i s   shown  a t   35  in   F i g u r e   1  a n d  

l e a d s   to  a  c o n v e n t i o n a l   f l e x i b l e   p i p e   36  w h i c h   may  b e  

l e d   away  to  t he   n o r m a l   s i n k   or  d r a i n .  

The  i n l e t   27  of   t he   pump  i s   c o n n e c t e d   by  a  f l e x i b l e  

p i p e   37  to  d r a i n   o u t l e t   38  f o r m e d   in  c a s i n g   1 3 .  

As  i s   c o n v e n t i o n a l   in   s p i n   d r y e r s   when  t he   d r y e r  



i s   in   use   w a t e r   c o l l e c t s   in  t he   l o w e r   p o r t i o n   of  t h e  

u p p e r   c h a m b e r   11  and  f l o w s   t h r o u g h   t he   d r a i n   38  and  p i p e  

37  to   t h e   i n l e t   27  of  t h e   pump  25  and  t h e n   t h r o u g h   t h e  

o u t l e t   35  and   f l e x i b l e   p i p e   36  away  to  d r a i n .  

The  drum  22  c o m p r i s e s   two  cup  s h a p e d   m o u l d i n g s  

39  and  40  ( F i g s .   1  and  3 ) .   The  u p p e r   m o u l d i n g   39  has   a  

r o u n d   a p e r t u r e   41  in   one  end   to  r e c e i v e   t h e   c l o t h e s   t o  

be  s p u n   d r i e d ,   and  a  f l a n g e   42  a t   i t s   l o w e r   end .   I t  

a l s o   h a s   s l o t s   43  f o r   f l o w   of   w a t e r   w h i c h   i s   c e n t r i f u g a l l y  

e x p e l l e d   f r o m   t h e   drum  d u r i n g   o p e r a t i o n .  

The  l o w e r   cup  s h a p e d   p o r t i o n   40  a l s o   h a s   a  f l a n g e  

44  a t   one  end  and   i s   c l o s e d   a t   t h e   o t h e r   end   and  p r o v i d e d  

w i t h   h o l e s   t h r o u g h   w h i c h   t h e   s c r e w s   23  e x t e n d   w h i c h  

a t t a c h   t h e   drum  to  t h e   drum  moun t   21.  The  two  p o r t i o n s  

of   t h e   d r u m - a r e   j o i n e d   by  s p i n   f r i c t i o n   w e l d i n g .   I n t e g r a l l y  

m o u l d e d   w i t h   t h e   u p p e r   p o r t i o n   39  a r e   r i v e t s   45  w h i c h  

e x t e n d   t h r o u g h   h o l e s   46  i n   a  b a l a n c e   r i n g   47  w h i c h  i s  

a  d e n s e   m e t a l l i c   d y e c a s t i n g   a t t a c h e d   by  t h e   p l a s t i c  

r i v e t s   45  to   t h e   d rum.   The  d y e c a s t i n g   may  f o r   i n s t a n c e  

be  made  of   m a t e r i a l   known  as  Mazak  3  w h i c h   i s   a  d e n s e  

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

c o u l d   be  u s e d .  

The  m a i n   p o r t i o n   of   t h e   drum  i s   m o u l d e d   f r o m  

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

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

e m p l o y e d   and  t h e   l i g h t w e i g h t   drum  c o n s t r u c t i o n   t h i s  

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

of   3000   rpm  and  of   r e a c h i n g   f u l l   s p e e d   in   a b o u t   7  s e c o n d s .  

The  a s s e m b l y   of   t h e   drum  22  i s   f a c i l i t a t e d   by  t h e  

p r e s e n c e   of   a  g r o o v e   9a  in   t he   f a c e   of   f l a n g e   42  and  t h e  

c o r r e s p o n d i n g   p r o t r u d i n g   r i d g e   9b  w h i c h   r u n s   a r o u n d   t h e  

f a c e   o f   f l a n g e   44  ( s e e   F i g u r e   2 ) .  

The  two  h a l v e s   of   t he   drum  a r e   b r o u g h t   t o g e t h e r  
w i t h   t h e   p r o t r u d i n g   r i d g e   9b  e n g a g i n g   in   t h e   c i r c u l a r  

r e c e s s   or   g r o o v e   9b  and  t h e   two  p a r t s   a r e   c a r e f u l l y   a l i g n e d .  



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

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

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

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

t h e   two  f l a n g e s   a r e   m e l t i n g   or  a b o u t   to  m e l t   and  t h e n  

p r e s s u r e   i s   a p p l i e d   to  t he   two  e n d s   of  t he   cup  s h a p e d  

p o r t i o n s   39  and  40  so  as  to  e n s u r e   t he   two  p a r t s   to  w e l d  

t o g e t h e r   a t   t he   f l a n g e   f a c e s .  

The  b a l a n c e   r i n g   47  i s   t h e n   a t t a c h e d   to   t he   u p p e r  
end  of  t he   drum  by  a p p l y i n g   a  c o n v e n t i o n a l   h e a t   u p s e t t i n g  

p r o c e s s   to  t he   r i v e t s   45  w h i c h   a r e   m o u l d e d   i n t e g r a l l y   w i t h  

t he   u p p e r   p o r t i o n   of   t he   d r u m .  

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

in  t he   d r a w i n g s   a r e   d e s c r i b e d   in   ou r   c o p e n d i n g   a p p l i c a t i o n  

No.  8 2 3 2 0 0 6   ( c a s e   A)  and  n e e d   n o t   be  d e s c r i b e d   h e r e .  

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

t h i s   p l a s t i c s   drum  o t h e r   p l a s t i c   m a t e r i a l s   c o u l d   be  u s e d .  



1.  A  r o t a r y   w a s h i n g   d r y i n g   or   t u m b l i n g   m a c h i n e  

c o m p r i s i n g   an  e l e c t r i c   m o t o r   (17)   a d a p t e d   to  d r i v e   a  

s p i n n i n g   drum  ( 2 2 ) ,   t h e   s p i n n i n g   drum  (22)   b e i n g   m a d e  

of   p l a s t i c s   m a t e r i a l   c h a r a c t e r i s e d   by  t h i s ,   t h a t   t h e r e  

i s   a  d e n s e   m e t a l l i c   or   p l a s t i c   b a l a n c e   r i n g   ( 4 7 )  

i n c o r p o r a t e d   in   t h e   drum  ( 2 2 ) . a t   t he   end  of   t he   drum  ( 2 2 )  

r e m o t e   f r o m   t h e   m o t o r   ( 1 7 ) .  

2.  A  m a c h i n e   a c c o r d i n g   to  c l a i m   1  c h a r a c t e r i s e d   b y  

t h i s ,   t h e   s p i n n i n g   drum  (22)   i s   made  of   p o l y p r o p y l e n e  

w i t h o u t   any  g l a s s   f i l l i n g .  

3.  A  m a c h i n e   a c c o r d i n g   to  c l a i m   1  or   c l a i m   2 

c h a r a c t e r i s e d   by  t h i s ,   t h a t   t he   drum  (22)   c o m p r i s e s   t w o  

s u b s t a n t i a l l y   cup  s h a p e d   h a l v e s   ( 3 9 , 4 0 )   w h i c h   a r e   j o i n e d  

t o g e t h e r   in   a  t r a n s v e r s e   p l a n e   o f   t he   drum,   e a c h   h a l f  

h a v i n g   a  f l a n g e   ( 4 2 , 4 4 )   a t   i t s   l a r g e r   d i a m e t e r   end  a n d  

t h e   h a l v e s   b e i n g   j o i n e d   a t   t h e   two  f l a n g e s .  

4.  A  drum  a c c o r d i n g   to  c l a i m   1  and  in   w h i c h   t h e   d r u m  

(22.)  h a s   m o u l d e d   i n t o   i t   a t t a c h m e n t   means   ( 4 5 )  

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

(47)   i s   a t t a c h e d   to  t h e   d r u m .  

5.  A  drum  a c c o r d i n g   to  c l a i m   5  c h a r a c t e r i s e d   by  t h i s ,  

t h a t   t h e   a t t a c h m e n t   m e a n s   a r e   in   t h e   f o r m   of   p l a s t i c  

r i v e t   d e v i c e s .  

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

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

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

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

and  j o i n i n g   them  by  s p i n   f r i c t i o n   w e l d i n g .  

7.  A  drum  a c c o r d i n g   to  any  of   c l a i m s   1  to  5  or  a  

m e t h o d   a c c o r d i n g   to  c l a i m   7  c h a r a c t e r i s e d   by  t h i s ,   t h a t  

s a i d   f l a n g e s   e a c h   h a v e   e n g a g i n g   f e a t u r e s ,   one  f l a n g e   ( 4 2 )  

h a v i n g   on  i t s   f a c e   a  c i r c u l a r   r e c e s s   or  g r o o v e   9b  a n d  

t h e   o t h e r   f l a n g e   (44)   h a v i n g   a  c o r r e s p o n d i n g   c i r c u l a r  

p r o t r u d i n g   r i d g e   9a  a d a p t e d   to  e n g a g e   t h e   r e c e s s   or   g r o o v e  



to  h o l d   t he   two  p a r t s   in  a l i g n m e n t   or  r e g i s t r a t i o n  

d u r i n g   the   w e l d i n g   p r o c e s s .  

8.  A  m e t h o d   a c c o r d i n g   to  c l a i m   6,  or   c l a i m   7  w h e n  

a p p e n d e d   to  c l a i m   6  c h a r a c t e r i s e d   by  t h i s ,   t h a t   t h e  

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

t o g e t h e r   in   a l i g n m e n t ,   o s c i l l a t i n g   t he   two  p a r t s  

r e l a t i v e l y   to  e a c h   o t h e r   so  t h a t   t he   f l a n g e s   a t   t h e i r  

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

s u f f i c i e n t   h e a t   to  c a u s e   t h e   m e l t i n g   of   t he   i m m e d i a t e  

s u r f a c e   l a y e r s   of   t he   f l a n g e s ,   t h e   two  drum  p a r t s   t h e n  

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

two  p a r t s   once   t h e   t e m p e r a t u r e   i s   s u f f i c i e n t   to  e n s u r e  

t h e   m e l t i n g   of   t h e   f a c e s .  

9.  A  m a c h i n e   a c c o r d i n g   to  c l a i m   1  c h a r a c t e r i s e d   b y  

t h i s ,   t h a t   a  DC  p e r m a n e n t   m a g n e t   e l e c t r i c   m o t o r   (17)   i s  

a d a p t e d   to  d r i v e   t h e   s p i n n i n g   drum  ( 2 2 ) ,   t h e   s p i n n i n g  

drum  (22)   b e i n g   l o c a t e d   a t   one  end  of   t h e   m o t o r   ( 1 7 )  

and  a  pump  (25)   l o c a t e d   a t   t h e   o t h e r   end   of   t he   m o t o r  

so  t h a t  t h e   m o t o r   d r i v e s   b o t h   t h e   drum  and  pump  r o t o r  

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

l i k e .  
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