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Composite  structure  tub  for  a  washing  machine  of  the  radial-loading  type. 

@  A  tub  for  a  washing  machine  comprises  a  circumferen- 
tial  metal  wall  (1)  formed  with  a  loading  opening  (13)  and 
sealingly  cooperating  with  opposite  disc-shaped  end  walls 
(2,3)  made  of  a  plastic  material. 

The  end  walls  incorporate  respective  support  bearings 
(4,  5)  for  a  drum  (7)  mounted  for  rotation  about  a  horizontal 
axis  (6). 

One  end  wall  (3)  is  preferably  circumferentially  welted 
to  the  rim  of  the  circumferential  wall  (1). 
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1  C o m p o s i t e   S t r u c t u r e   Tub  f o r   a  W a s h i n g   M a c h i n e  

of  t he   R a d i a l - L o a d i n g   T y p e  

D e s c r i p t i o n  

5 

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  tub   f o r   a  l a u n d r y  

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

h o r i z o n t a l   a x i s   and  a d p t e d   to  be  l o a d e d   f rom  a b o v e ,   t h a t  

i s ,   t h r o u g h   the   c i r c u m f e r e n t i a l   w a l l s   of  t h e   drum  and  t h e  

10  t u b .  

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

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

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

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

c a p a b i l i t y   and  r e s i s t a n c e   to  c o r r o s i o n   t y p i c a l   f o r   p l a s t i c  

c o m p o n e n t s .   In  p r a c t i c e ,   h o w e v e r ,   t u b s   of  t h i s   t y p e   a r e  

u s u a l l y   of  an  u n d e s i r a b l y   c o m p l i c a t e d   c o n s t r u c t i o n   % 

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

20  d e s c r i b e d   f o r   i n s t a n c e   in  G3-PS  1 , 5 5 5 , 7 4 6 .   B a s i c a l l y   t h i s  

tub  is   f o r m e d   of  a  c i r c u m f e r e n t i a l   w a l l   of  a  p l a s t i c  

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

w a l l s   made  of  m e t a l .   The  v a r i o u s   c o m p o n e n t s   a r e   s e c u r e d   t o  

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

25  the   two  end  w a l l s .  

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

the   c o n v e n t i o n a l   m a n n e r ,   t he   h e a t e r   e l e m e n t s   f o r   h e a t i n g  

the   w a s h i n g   l i q u i d   a r e   d i s p o s e d   in  p r o x i m i t y   to  t he   c i r c u m -  

30  f e r e n t i a l   w a l l   of  t he   t u b ,   t h a t   i s ,   c l o s e   to  a  p l a s t i c  

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

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

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

f o r   e n s u r i n g   a d e q u a t e   p r o t e c t i o n   of  t he   t ub   a g a i n s t   o v e r -  

35  h e a t i n g .   As  a  r e s u l t ,   t he   o v e r a l l   c o n s t r u c t i o n   of  t h e  

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

r e l i a b l e   a s s e m b l y   of  the   c i r c u m f e r e n t i a l   w a l l   w i t h   t h e  

end  w a l l s   r e q u i r e s   the   employ   of  s e p a r a t e   f a s t e n e r   m e a n s ,  
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1  s p e c i f i c a l l y ,   t e n s i o n   b o l t s ,   t he   e l i m i n a t i o n   of  w h i c h   w o u l d  

r e s u l t   in  a  d e s i r a b l e   s i m p l i f i c a t i o n   of  t he   c o n s t r u c t i o n .  

I t   i s   t h u s   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   to  p r o v i d e  

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

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

d i f f e r e n t   m a t e r i a l s ,   to  r e s u l t   in  a  p a r t i c u l a r l y   r a t i o n a l  

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

T h i s   o b j e c t   i s   a t t a i n e d   a c c o r d i n g   to  t h e   i n v e n t i o n   by  a  

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

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

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

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

m o u n t e d   f o r   r o t a t i o n   a b o u t   a  s u b s t a n t i a l l y   h o r i z o n t a l   a x i s .  
15  

T h i s   tub   i s   b a s i c a l l y   c h a r a c t e r i z e d   in  t h a t   t h e   c i r c u m -  

f e r e n t i a l   w a l l   i s   made  of  m e t a l   w h i l e   t he   two  end  w a l l s  

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

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

20  r e s p e c t i v e   rim  of  t he   c i r c u m f e r e n t i a l   w a l l .  

The  c h a r a c t e r i s t i c s   and  a d v a n t a g e s   of  t he   i n v e n t i o n   w i l l  

become  more  c l e a r l y   e v i d e n t   f rom  t he   f o l l o w i n g   d e s c r i p t i o n ,  

g i v e n   by  way  of  e x a m p l e   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y -  

oc  i ng   d r a w i n g s ,   w h e r e i n :  

f i g .   1  shows  an  a x i a l   s e c t i o n a l   v iew  of  t he   tub   a c c o r d i n g  

to  t he   i n v e n t i o n ,   in  c o m b i n a t i o n   w i t h   v a r i o u s  

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

f i g s .   2  and  3  show  en  an  e n l a r g e d   s c a l e   r e s p e c t i v e   d e t a i l s  
30  of  t he   tub   of  f i g .   1  in  a  p r e f e r r e d   e m b o d i m e n t .  

With  r e f e r e n c e   to  f i g .   1  ,  a  tub   i s   s u b s t a n t i a l l y   c o m p o s e d  

of  a  c i r c u m f e r e n t i a l   w a l l   1  made  of  a  m e t a l ,   p r e f e r a b l y  

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

35  c o o p e r a t e   w i t h   r e s p e c t i v e   d i s c - s h a p e d   end  w a l l s   2  and  3 

made  of  a  p l a s t i c   m a t e r i a l   and  i n c o r p o r a t i n g   b e a r i n g s   4 

and  5,  r e s p e c t i v e l y ,   f o r   r o t a t a b l y   s u p p o r t i n g   a  h o r i z o n t a l  

s h a f t   6  of  a  w a s h i n g   drum  7.  In  a  pe r   se  known  m a n n e r ,   t h e  
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3 

1  top   p o r t i o n   of   c i r c u m f e r e n t i a l   w a l l   1  i s   p r o v i d e d   w i t h   a  
l o a d i n g   o p e n i n g   13  g i v i n g   a c c e s s   to  t he   i n t e r i o r   of  drum  7 
a f t e r   o p e n i n g   a  l o a d i n g   h a t c h   14  .  Drum  7  i s   a d a p t e d   to  b e  
r o t a t e d   by  a  d r i v i n g   m o t o r   15  s e c u r e d   to  end  w a l l s   2  a n d  

5  3  by  means   of  a  s u p p o r t   b r a c k e t   19.  The  d r i v i n g   power   o f  
m o t o r   15  i s   t r a n s m i t t e d   by  a  b e l t   16  c o o p e r a t i n g   w i t h   a  
p u l l e y   17  f i x e d l y   s e c u r e d   to  s h a f t   6  a t   t he   s i d e   of  t h e  
tub   c o r r e s p o n d i n g   to  end  w a l l   2 .  

10  In  p a r t i c u l a r ,   and  a l s o   w i t h   r e f e r e n c e   to  f i g .   2,  end  w a l l  
2  i s   f o r e m d   w i t h   an  o f f s e t   r im  p o r t i o n   8  w h i c h   i s   s e c u r e d  
to  the   r e s p e c t i v e   r im  of  c i r c u m f e r e n t i a l   w a l l   1  by  m e a n s  
of  b o l t s   9  or  the   l i k e ,   w i t h   t he   i n t e r p o s i t i o n   of  a 
s e a l i n g   g a s k e t   1 0 .  

15  
With  r e f e r e n c e   to  f i g .   3,  end  w a l l   3  i s   p r e f e r a b l y   f o r m e d  
w i t h   a  r im  p o r t i o n   11  of  i n c r e a s e d   w a l l   t h i c k n e s s   a l o n g  
w h i c h   i t   i s   w e l t e d   to  t he   r e s p e c t i v e   r im  of  c i r c u m f e r e n t i a l  
w a l l   1,  w i t h   a  s e a l i n g   g a s k e t   12  i n t e r p o s e d   t h e r e b e t w e e n .  

^   
In  t h i s   c o n t e x t   i t   i s   to  be  n o t e d   t h a t   t he   w e l t   i s   e x e c u t e d  
w i t h   a  r e l a t i v e l y   g r e a t   r a d i u s   to  t h e r e b y   m i n i m i z e   t h e  
s t r e s s   o c c u r r i n g   in  c i r c u m f e r e n t i a l   w a l l   1  a t   t he   l o c a t i o n  
of  t he   w e l t   c o n n e c t i o n .  

S e a l i n g   g a s k e t   12  i s   a c c o m m o d a t e d   in  a  g r o o v e   20  of  r i m  
25  p o r t i o n   11  and  i s   e s l a t i c a l l y   c o m p r e s s e d   in  t he   r a d i a l  

d i r e c t i o n   by  an  a n n u l a r   bead   21  f o r m e d   in  c i r c u m f e r e n t i a l  
w a l l   1  a d j a c e n t   t he   r e s p e c t i v e   r i m .   Bead  21  i s   p r e f e r a b l y  
f o r m e d   s i m u l t a n e o u s l y   w i t h   t he   w e l t i n g   of  c i r c u m f e r e n t i a l  
w a l l   1  o n t o   end  w a l l   3 .  

3 0  
The  e l a s t i c   c o m p r e s s i o n   of   s e a l i n g   g a s k e t   12  by  a n n u l a r  
bead   21  e n s u r e s   a  l i q u i d - t i g h t   s e a l   b e t w e e n   t he   m e t a l l i c  
c i r c u m f e r e n t i a l   w a l l   1  and  p l a s t i c   end  w a l l   3  i r r e s p e c t i v e  
of  t he   d i f f e r e n t   t h e r m a l   e x p a n s i o n   c o e f f i c i e n t   of   t he   t w o  

35  c o m p o n e n t s ,   even   when  t he   tub   i s   s u b j e c t e d   to  r e l a t i v e l y  
h i g h   t h e r m a l   l o a d s .   In  a d d i t i o n ,   t he   e l a s t i c   c o m p r e s s i o n  
of  s e a l i n g   g a s k e t   20  c o m p e n s a t e s   any  t o l e r a n c e s   a n d / o r  
i m p e r f e c t i o n s   of  t h e   c o n t a c t   s u r f a c e s   b e t w e e n   c i r c u m f e r -  
e n t i a l   w a l l   1  and  end  w a l l   3 .  
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1  S i m i l a r   to  t he   b o l t e d   end  w a l l   2,  t h e   w e l t - c o n n e c t e d   e n d  

w a l l   3  i s   p r e f e r a b l y   l i k e w i s e   p r o v i d e d   w i t h   an  i n t e g r a l l y  

f o r m e d   a n n u l a r   o u t e r   r im  p o r t i o n   2 2 .  

5  A n n u l a r   r im  p o r t i o n   22  p r o j e c t s   r a d i a l l y   o u t w a r d s   and  i s  

f o r m e d   w i t h   s e a t s   23  or  t he   l i k e   a d a p e t d   to  r e c e i v e  

f a s t e n e r   means   24  f o r   s e c u r i n g   o p e r a t i n g   c o m p o n e n t s   of   t h e  

m a c h i n e .  

The  a n n u l a r   o u t e r   r im  p o r t i o n   22  may  t h u s   be  u s e d   f o r  
1  

i n s t a n c e   f o r   sec   u r i n g   t h e r e t o   b r a c k e t   19  f o r   s u p p o r t i n g  

m o t o r   15,  b r a c k e t s   f o r   t he   s u s p e n s i o n   of  t h e   t ub   by  m e a n s  

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

t he   l i k e .   A n n u l a r   r im  p o r t i o n   22  may  a d d i t i o n a l l y   be  u s e d  

f o r   s e c u r i n g   t h e r e t o   a  pe r   se  known  d e v i c e   f o r   t e n s i o n i n g  

t r a n s m i s s i o n   b e l t   1 6 .  

The  tub   a c c o r d i n g   to  t he   i n v e n t i o n   o f f e r s   v a r i o u s   a d v a n t -  

a g e s   d e r i v i n g   f rom  t he   a b o v e   e x p l a i n e d   c h a r a c t e r i s t i c s .  

In  p a r t i c u l a r ,   t he   i n c o r p o r a t i o n   of  b e a r i n g s   4,  5  in  t h e  

20  p l a s t i c   end  w a l l s   2  and  3,  r e s p e c t i v e l y ,   r e s u l t s   in  a  

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

f e r e n t i a l   w a l l   1  .  The  l a t t e r   has   t he   o n l y   f u n c t i o n   o f  

c o n t a i n i n g   the   w a s h i n g   l i q u i d   and  i s   n o t   s u b j e c t e d   to  a n y  

s u b s t a n t i a l   m e c h a n i c a l   s t r e s s ,   so  t h a t   i t   can  be  made  o f  

25  s t a i n l e s s   s t e e l   s h e e t   of  minimum  t h i c k n e s s .   On  t he   o t h e r  

h a n d ,   c i r c u m f e r e n t i a l   w a l l   1,  b e i n g   made  of  m e t a l ,   d o e s  

no t   p r e s e n t   any  o v e r h e a t i n g   p r o b l e m s   o t h e r w i s e   r e s u l t i n g  

f rom  t h e   o p e r a t i o n   and  t he   c o n v e n t i o n a l   p o s i t i o n i n g   of  t h e  

h e a t e r   e l e m e n t s   ( n o t   shown  f o r   t he   s a k e   of  c l a r i t y ) .  

3 0  
At  t he   same  t i m e ,   t h e   m e t a l l i c   c i r c u m f e r e n t i a l   w a l l   1  a c t s  

as  t he   o n l y   s u p p o r t   e l e m e n t   f o r   end  w a l l s   2  and  3,  w i t h o u t  

the   n e c e s s i t y   of  t e n s i o n   b o l t s   or  t h e   l i k e .  

On  the   o t h e r   h a n d ,   t he   end  w a l l s ,   b e i n g   made  of  a  p l a s t i c  
35  m a t e r i a l ,   a r e   p a r t i c u l a r l y   s u i t e d   f o r   i n c o r p o r a t i n g   in  a  

pe r   se  known  m a n n e r   v a r i o u s   f u n c t i o n a l   e l e m e n t s   s u c h   a s  

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

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

s u p p o r t   means   f o r   e q u i l i b r a t i o n   w e i g h t s   18,  and  t h e   l i k e .  
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5 

1  The  d e s c i b e d   w a s h i n g   tub   may  o b v i o u s l y   u n d e r g o   n u m e r o u s  

m o d i f i c a t i o n s .   P u l l e y   17  may  t h u s   be  d i s p o s e d   a d j a c e n t  

end  w a l l   3,  so  t h a t   the   o p p o s i t e   end  w a l l   2  can  b e  

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

5  t he   t u b .   L i k e w i s e ,   t he   b o l t s   9  s e c u r i n g   end  w a l l   2  t o  

c i r c u m f e r e n t i a l   w a l l   1  may  be  r e p l a c e d   by  an  a n n u l a r  

c h a n n e l - s e c t i o n   c l a m p i n g   m e m b e r .  
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15  

C o m p o s i t e   S t r u c t u r e   Tub  f o r   a  W a s h i n g   M a c h i n e  

of  t h e R a d i a l - L o a d i n g   T y p e  

P a t e n t   C l a i m s :  

2 0  

25  1  -  A  tub  f o r   a  w a s h i n g   m a c h i n e   h a v i n g   a  c i r c u m f e r e n t i a l  

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

to  a  p a i r   of  s u b s t a n t i a l l y   d i s c - s h a p e d   er.i  w a l l s   i n c o r p -  

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

f o r   r o t a t i o n   a b o u t   a  s u b s t a n t i a l l y   h o r i z o n t a l   a x i s ,  

30  c h a r a c t e r i z e d   in  t h a t   s a i d   c i r c u m f e r e n t i a l   w a l l   (1)  i s  

made  of  m e t a l   w h i l e   t he   two  end  w a l l s   (2,   3)  a r e   made  o f  

a  p l a s t i c   m a t e r i a l .  

2.  A  tub   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 z e d   in  t h a t  

s a i d   c i r c u m f e r e n t i a l   w a l l   (1)  i s   f o r m e d   w i t h   a t   l e a s t   o n e  
a n n u l a r   bead   (21)   a d j a c e n t   i t s   end  f o r   r e s i l i e n t l y   c o m -  

p r e s s i n g   a  s e a l i n g   g a s k e t   (12)   i n t e r p o s e d   b e t w e e n   s a i d  

c i r c u m f e r e n t i a l   w a l l   and  a  r e s p e c t i v e   end  w a l l   (3)  c o n n e c t e d  

t h e r e t o   as  by  w e l t i n g .  
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1  3-  A  tub   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 z e d   in  t h a t  

s a i d   w e l t - c o n n e c t e d   end  w a l l   (3)  c o m p r i s e s   an  i n t e g r a l l y  

f o r m e d   s u b s t a n t i a l l y   a n n u l a r   r im  p o r t i o n   (22 )   p r o j e c t i n g  

r a d i a l l y   t h e r e f r o m   and  f o r m e d   w i t h   s e a t   means   (23)   a d a p t e d  
5  to  r e c e i v e   f a s t e n e r   means   (24)   f o r   s e c u r i n g   o p e r a t i n g  

c o m p o n e n t s   (25 ,   26)  of  t he   m a c h i n e .  

4.  Avtub  a c c o r d i n g   to  claim  1,  c h a r a c t e r i z e d   in  t h a t   at  l e a s t   one 

of  said  end  wal ls   (2,  3)  is  c i r c u m f e r e n t i a l l y   wel ted   to  the  rim  o f  

.  _  said  c i r c u m f e r e n t i a l   wall  (  1  )  . l  u  < 

5  .  A  tub  acco rd ing   to  claim  1  ,  c h a r a c t e r i z e d   in  tha t   each  o f  

said  suppor t   bea r ings   (M,  5)  is  i n c o r p o r a t e d   in  a  r e s p e c t i v e   one  

of  said  p l a s t i c   end  wal ls   (2,  3 ) .  

15  6.  A  tub  a c c o r d i n g   to  claim  1  ,  c h a r a c t e r i z e d   in  t ha t   said  w e l t -  

connected  end  wall  (3)  comprises   an  en la rged   rim  p o r t i o n   adapted  t o  

coope ra t e   with  the  rim  of  said  m e t a l l i c   c i r c u m f e r e n t i a l   wall  ( 1 ) .  
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