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@  A  frictional  dampening  device  for  the  resilient  suspension 
of  the  laundering  tub  in  the  housing  of  a  laundry  washing  ma- 
chine  comprises  at  least  one  plate  member  having  one  of  its 
ends  secured  to  a  bottom  portion  of  the  tub  and  having  its 
other  end  retained  between  a  pair  of  friction  jaws  biased  into 
engagement  therewith  by  spring  means  anchored  to  the  hous- 
ing  of  the  machine. 

Known  dampening  devices  of  this  type  suffer  from  the 
disadvantage  that  the  dampening  force  remains  substantially 
constant  irrespective  of  the  amplitude  of  the  oscillations  of  the 
tub. 

In  order  to  solve  the  problems  arising  therefrom,  the  in- 
vention  provides  that  the  plate  member  (15)  is  formed  with  fric- 
tion  surfaces  diverging  from  the  zone  contacted  by  the  friction 
Jaws  (16,  17)  in  the  rest  position  of  the  tub  (6),  and  that  said 
friction  jaws  (16,  17)  are  connected  to  respective  ends  (18,  19) 
of  the  spring  means  (20)  by  means  of  ball-and-socket  joints 
(21),  resulting  in  said  jaws  being  continually  kept  in  full  surface 
contact  with  said  plate  member  (15),  and  in  the  dampening  ef- 
fect  increasing  in  proportion  to  the  amplitude  of  oscillation. 

ACTORUM  AG 

A   frictional  dampening  device  for  the  resilient  suspension 
of  the  laundering  tub  in  the  housing  of  a  laundry  washing  ma- 
chine  comprises  at  least  one  plate  member  having  one  of  its 
ends  secured  to  a  bottom  portion  of  the  tub  and  having  its 
other  end  retained  between  a  pair  of  friction  jaws  biased  into 
engagement  therewith  by  spring  means  anchored  to  the  hous- 
ing  of  the  machine. 

Known  dampening  devices  of  this  type  suffer  from  the 
disadvantage  that  the  dampening  force  remains  substantially 
constant  irrespective  of  the  amplitude  of  the  oscillations  of  the 
tub. 

In  order  to  solve  the  problems  arising  therefrom,  the  in- 
vention  provides  that  the  plate  member  (15)  is  formed  with  fric- 
tion  surfaces  diverging  from  the  zone  contacted  by  the  friction 
jaws  (16,  17)  in  the  rest  position  of  the  tub  (6),  and  that  said 
friction  jaws  (16, 17)  are  connected  to  respective  ends  (18,  19) 
of  the  spring  means  (20)  by  means  of  ball-and-socket  joints 
(21),  resulting  in  said  jaws  being  continually  kept  in  full  surface 
contact  with  said  plate  member  (15),  and  in  the  dampening  ef- 
fect  increasing  in  proportion  to  the  amplitude  of  oscillation. 



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

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

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

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

r e l i a b l e   and  c o m f o r t a b l e .  

As  g e n e r a l l y   known,   l a u n d r y   w a s h i n g   m a c h i n e s   f o r   d o m e s t i c  

use   have   an  o u t e r   h o u s i n g   s u r r o u n d i n g   a  r e s i l i e n t l y   m o u n t e d  

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

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

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

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

s p r i n g s   and  an  a r r a n g e m e n t   of   l o w e r   d a m p e n e r   d e v i c e s  

e f f e c t i v e   to  dampen   o s c i l l a t i o n s   r e s u l t i n g   f rom  r o t a t i o n  

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

o t h e r w i s e   be  t r a n s m i t t e d   to  t h e   o u t e r   h o u s i n g   so  as  to  s e t  

up  u n d e s i r a b l e   v i b r a t i o n s   t h e r e i n .  

The  d a m p e n i n g   d e v i c e s   mos t   c o m m o n l y   u s e d   in   d o m e s t i c  

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

s e c u r e d   to  a  l o w e r   p o r t i o n   of  t h e   t ub   and  r e c e i v e d   b e t w e e n  

a  p a i r   of   f r i c t i o n   j aws   a n c h o r e d   to  t h e   b o t t o m   of  t h e  

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

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

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

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

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

T h e s e   o s c i l l a t i o n s   may  f o r   i n s t a c n e   r e s u l t   f r om  t h e   c e n t r i -  

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

w 



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

d o e s   n o t   p r o v i d e   a  l a u n d r y   d i s t r i b u t i o n   or  e q u i l i b r a t i o n  

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

In  t h i s   c a s e ,   t h e   r e d u c e d   c h a r g e   of   l a u n d r y   r e m a i n s   c o n -  

c e n t r a t e d   a t   an  e x c e n t r i c   p o s i t i o n   w i t h i n   t h e   drum,   r e s u l t -  

i n g   in   a  c o n s i d e r a b l y   u n b a l a n c e d   s t a t e   of   t h e   l a u n d e r i n g  

t u b . W h e n   t h e   c o m p o n e n t   of   t h i s   d e s e q u i l i b r i u m   i s   d i r e c t e d  

d o w n w a r d s ,   i t   i n d u c e s   an  o p p o s i t e l y   d i r e c t e d   r e a c t i o n   o f  

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

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

m a c h i n e   s t a r t s   j u m p i n g ,   w i t h   t h e   c o n s e q u e n t   s h o c k s   a n d  

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

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

T h i s   d i s a d v a n t a g e   i s   a l s o   due  to  t h e   f a c t   t h a t   t h e   b r a k i n g  

e f f e c t   e x e r t e d   by  t h e   f r i c t i o n   j a w s   on  t h e   p l a t e   member   i s  

a l w a y s   c o n s t a n t   and  i n d e p e n d e n t   of   t h e   l o a d s   to  w h i c h   t h e  

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

j e c t e d .  

As  a  r e s u l t ,   t h e   g r e a t e r   t h e s e   l o a d s ,   and  t h u s   t h e   g r e a t e r  

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

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

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

A l s o   k n o w n ,   f o r   i n s t a n c e   f rom  German  P a t e n t   A p p l i c a t i o n  

No.  32  16  152,   a r e   d a m p e n i n g   d e v i c e s   in   w h i c h   t h e   d a m p e n -  

i n g   c a p a c i t y   of  a  p i s t o n   d i s p l a c e a b l e   in   f r i c t i o n a l   e n -  

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

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

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

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

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

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

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

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



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

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

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

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

e f f e c t   t h a t   i s   p r o p o r t i o n a l   to  t h e   i n t e n s i t y   of   o s c i l l a t i o n s  

to  w h i c h   t h e   t u b   i s   s u b j e c t e d .  

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

d a m p e n i n g   d e v i c e   w h i c h   in  a d d i t i o n   to  t h e   a d v a n t a g e  

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

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

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

i s   i n t e n d e d .  

T h e s e   and  o t h e r   o b j e c t s   a r e   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  f r i c t i o n a l   d a m p e n i n g   d e v i c e   f o r   t h e   t ub   o f  

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

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

be  l a u n d e r e d   and  r e s i l i e n t l y   m o u n t e d   in   t h e   h o u s i n g   of   a  

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

p l a t e   member   s e c u r e d   a t   one  and  to  t h e   b o t t o m   s u r f a c e   o f  

t h e   t ub   and  h a v i n g   i t s   o t h e r   end  r e t a i n e d   b e t w e e n   a  p a i r  

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

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

h o u s i n g   of   t h e   l a u n d r y   w a s h i n g   m a c h i n e ,   and  c h a r a c t e r i z e d  

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

d i v e r g i n g   f rom  t h e   zone   c o n t a c t e d   by  s a i d   f r i c t i o n   j a w s  

when  s a i d   l a u n d e r i n g   t ub   i s   i n  i t s   r e s t   p o s i t i o n ,   and  i n  

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

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

a r e a ,   a r e   c o n n e c t e d   to  t h e   r e s p e c t i v e   e n d s   of  s a i d   c o m -  

p r e s s i o n   s p r i n g   by  means   of  b a l l - a n d - s o c k e t   j o i n t s .  

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 h e   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 h e   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 i n g  

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



f i g .   1  s h o w s   a  s e c t i o n a l   s i d e v i e w   of   a  l a u n d r y   w a s h i n g  

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

a c c o r d i n g   to  t h e   i n v e n t i o n ,   a n d  

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

d e v i c e   e m p l o y e d   in   t h e   m a c h i n e   of   f i g .   1 .  

Shown  in   f i g .   1  i s   a  c o n v e n t i o n a l   l a u n d r y   w a s h i n g   m a c h i n e  

5  h a v i n g   a  l a u n d e r i n g   t ub   6  r e s i l i e n t l y   m o u n t e d   w i t h i n   a  

h o u s i n g   7  by  means   of  s u s p e n s i o n   s p r i n g s   8  and   a  f r i c t i o n a L  

d a m p e n i n g   d e v i c e   9,  and  a  drum  10  f o r   c o n t a i n i n g   t h e  

l a u n d r y   to  be  l a u n d e r e d .   Drum  10  i s   m o u n t e d   f o r   r o t a t i o n  

w i t h i n   t u b   6  by  t h e   a c t i o n   of   a  m o t o r   11  and  a  t r a n s -  

m i s s i o n   b e l t   12  c o n n e c t i n g   a  p u l l e y   13  of  m o t o r   11  to  a  

p u l l e y   14  of   drum  1 0 .  

S e c u r e d   to   t h e   b o t t o m   p o r t i o n   of   t ub   6  in   a  p e r   se  k n o w n  

m a n n e r   a r e   a t   l e a s t   two  d a m p e n i n g   p l a t e   m e m b e r s   1 5 .  

A s s o c i a t e d   to  e a c h   p l a t e   memebr   15  i s   a  p a i r   of  f r i c t i o n  

j a w s   16,  17  b i a s e d   i n t o   e n g a g e m e n t   w i t h   o p p o s i n g   s u r f a c e s  

of   p l a t e   member   15  by  r e s p e c t i v e   ends   18,  19  of   a  c o m -  

p r e s s i o n   s p r i g n   20  s e c u r e d   to  t h e   b o t t o m   of   h o u s i n g   7  o f  

l a u n d r y   w a s h i n g   m a c h i n e   5  ( F i g .   2 ) .   A c c o r d i n g   to   t h e  

i n v e n t i o n   p l a t e   member   15  i s   f o r m e d   w i t h   f r i c t i o n   s u r f a c e s  

p r o g r e s s i v e l y   d i v e r g i n g   f rom  b o t t o m   to  t o p .   As  a  r e s u l t ,  

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

p l a t e   member   15  and  t h e   two  j a w s   16,  17  i n c r e a s e s   in   d i r e c t  

p r o p o r t i o n   to  t h e   d o w n w a r d   m o v e m e n t   of   p l a t e   member   15,  a n d  

t h u s   of   l a u n d e r i n g   t ub   6  to   w h i c h   i t   i s   s e c u r e d .  

To  t h i s   p u r p o s e   e a c h   f r i c t i o n   jaw  16,  17  i s   c o n n e c t e d   t o  

t h e   r e s p e c t i v e   end  18,  19  of   c o m p r e s s i o n   s p r i n g   20  by  m e a n s  

of   a  b a l l - a n d - s o c k e t   j o i n t   21  p e r m i t t i n g   t h e   f r i c t i o n   s u r -  

f a c e s   22  of   t h e   j a w s   to  be  k e p t   in   c o n t i n u o u s   and  u n i f o r m  

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

1 5 .  



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

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

by  a  r e d u c e d   c h a r g e   of   l a u n d r y   to  be  l a u n d e r e d   a r e   s o l v e d  

in  a  s i m p l e   m a n n e r .  

The  d a m p e n i n g   d e v i c e   9  a c c o r d i n g   to  t h e   i n v e n t i o n   i s   a d d i t -  

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

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

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

so  as  to  e n s u r e   an  i m p r o v e d   s t a b i l i t y   o f  t h e   l a u n d r y   w a s h -  

i ng   m a c h i n e   in   any  o p e r a t i n g   c o n d i t i o n .  

The  f r i c t i o n a l   d a m p e n i n g   d e v i c e   9  a c c o r d i n g   to  t h e   i n v e n t -  

i o n   may  of   c o u r s e   be  m o d i f i e d   in   v a r i o u s   m a n n e r s .   P l a t e  

memebr   15  may  t h u s   be  f o r m e d   w i t h   s u b s t a n t i a l l y   c o n c a v e  

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

of  t h e   f r i c t i o n   b e t w e e n   t h e   f r i c t i o n   j aws   and  t h e   p l a t e  

member  in   any  d i r e c t i o n   of  d i s p l a c e m e n t   of   t u b   6,  t h e s e  

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

t h e   p a t e n t   c l a i m s .  



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

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

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

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

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

one  p l a t e   member   s e c u r e d   a t   one  of   i t s   e n d s   to  a  b o t t o m  

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

b e t w e e n   a  p a i r   o f   f r i c t i o n   j a w 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   s a i d   o t h e r   end  by  t h e   e n d s   of   a  c o m p r e s s i o n   s p r i n g  

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

m a c h i n e ,   c h a r a c t e r i z e d   in   t h a t   s a i d   p l a t e   member   (15)   i s  

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

t a c t e d   by  s a i d   f r i c t i o n   j a w s   ( 1 6 ,   17)  in   t h e   r e s t   p o s i t i o n  



of  s a i d   t u b   ( 6 ) ,   and  in   t h a t   s a i d   f r i c t i o n   j a w s   ( 1 6 ,   1 7 ) ,  

f o r m e d   w i t h   f r i c t i o n   s u r f a c e s   (22)   c o n t i n u a l l y   c o n t a c t i n g  

s a i d   p l a t e   member   (15)   o v e r   t h e i r   t o t a l   a r e a ,   a r e   c o n n e c t e d  

to  t h e   r e s p e c t i v e   e n d s   ( 18 ,   19)  of  s a i d   c o m p r e s s i o n   s p r i n g  

(20)   by  means   of   b a l l - a n d - s o c k e t   j o i n t s   ( 2 1 ) .  

2.  A  d a m p e n i n g   d e v i c 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 z e d   in  t h a t   t h e   f r i c t i o n   s u r f a c e s   of  s a i d   p l a t e   m e m b e r  

(15)   a r e   p l a n a r   and  d i v e r g e   p r o g r e s s i v e l y   f rom  b o t t o m  

to  t o p .  
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