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(sj)  Device  for  closing  the  loading  aperture  of  a  washing  machine. 
©  The  device  serves  to  close  the  loading  and  unloading 
aperture  of  the  tub  of  a  front-loading  washing  machine.  It 
comprises  a  door  (10)  which  is  rotatably  supported  on  an  arm 
(11)  hinged  to  the  tub  (5),  and  is  provided  peripherally  with 
inclined  radial  and  axial  surfaces  arranged  to  cooperate  with 
inclined  counter-surfaces  associated  with  the  tub  in  order  to 
restrain  the  door  radially  and  axially.  A  lever  (35)  operated  by 
the  user  controls  the  opening  and  closure  of  the  door,  and  is 
loaded  by  a  rocking  spring  (42). 
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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  d e v i c e   f o r   c l o s i n g  

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

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   d o m e s t i c   u s e ,   i n   w h i c h  

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

m a n n e r ,   a  tub   c o n t a i n i n g   a  d r i v e n   r o t a t a b l e   d r u m ,  a n d   i n  

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

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

In  known  w a s h i n g   m a c h i n e s ,   t he   drum  is   c a n t i -  

l e v e r - s u p p o r t e d   by  t h e   t u b ,   so  t h a t   b e c a u s e   of  l o a d   e c c e n -  

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

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

In  o r d e r   to  r e d u c e   t h e s e   m o v e m e n t s ,   w h i c h   l e a d  

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

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

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

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

w h i c h   i s   s u p p o r t e d   i d l y   so  t h a t   i t   can   be  s w i v e l l e d ,   b y  

p a r t s   of  the   w a s h i n g   m a c h i n e .   Thus  f o r   e x a m p l e ,   USA  p a t e n t  

2 , 1 0 5 , 2 4 8   d e s c r i b e s   a  w a s h i n g   m a c h i n e   in   w h i c h   t he   d r u m  

l a t e r a l   a p e r t u r e   can   be  c l o s e d   by  a  p l a t e   i d l y   s u p p o r t e d  

by  a  s w i v e l l i n g   arm  h i n g e d   to  t he   o u t e r   w a s h i n g   m a c h i n e  

c a s i n g ,   w h i c h   h e r e   a c t s   as  t he   t u b .   T h i s   p l a t e   i s   e l a s t i -  

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

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

o u t e r   c a s i n g   and  can   be  l o c k e d   in   s i t u   by  a  h a n d w h e e l .  

H o w e v e r ,   t h i s   m e t h o d   is   a r c h a i c ,   r u d i m e n t a r y ,  

and  r e q u i r e s   v a r i o u s   m a n o e u v r e s   f o r   i n t r o d u c i n g   and  e x -  

t r a c t i n g   the   l a u n d r y   i n t o   and  f rom  t h e   d r u m ,   and  in   a d d i -  

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

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

t h u s   to  t h e   f l o o r .   As  a  r e s u l t ,   t h e   m a c h i n e   in   q u e s t i o n  

i s   u n s u i t a b l e   f o r   o p e r a t i n g   a t   c e n t r i f u g i n g   s p e e d s   of   1 0 0 0  

r . p . m .   or   m o r e .  



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

2 , 6 5 0 , 4 9 0 ,   in   w h i c h   a  w a s h i n g   m a c h i n e   w i t h o u t   an  e l a s t i -  

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

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

to  t he   f i x e d   s t r u c t u r e   of   t he   m a c h i n e ,   and  w h i c h   i s   i n -  

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

The  m e t h o d   in   q u e s t i o n   has   a  s e r i e s   of  d r a w b a c k s ,  

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

t r a n s f e r r e d   to  t h e   f i x e d   s t r u c t u r e   of   t h e   m a c h i n e   ( g i v i n g  

r i s e   to  a n n o y i n g   n o i s e   and  m a c h i n e   m o v e m e n t ) ,   and  t h a t   i t  

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

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

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

l e v e r ,   a r e   too   weak  to  r e s i s t   t h e   f o r c e s   to  w h i c h   t h e y   a r e  

s u b j e c t e d   and  can  e a s i l y   b e c o m e   r e l e a s e d .  

The  i m p r o v e d   d e v i c e   of   t h e   i n v e n t i o n   e n s u r e s  

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

i n g   c o n d i t i o n s ,   p r e v e n t s   t he   t r a n s m i s s i o n   of   j o l t s   a n d  

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

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

to  be  o p e n e d   by  t he   u s e r   w i t h o u t   f o r c e ,   by  s i m p l e   and  n a t u -  

r a l   m o v e m e n t s .  

T h e s e   and  f u r t h e r   o b j e c t s   w h i c h   w i l l   be  m o r e  

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

a r e   a t t a i n e d   by  t he   i m p r o v e d   d e v i c e   a c c o r d i n g   to  t he   i n -  

v e n t i o n ,   w h i c h   i s   c h a r a c t e r i z e d   e s s e n t i a l l y   in   t h a t   t h e  

tub   l o a d i n g   and  u n l o a d i n g   a p e r t u r e   i s   c l o s a b l e   by  a  d o o r  

w h i c h   i s   h i n g e d   to  s a i d   t ub   and  can   be  c o u p l e d   to  t h i s  

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

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

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

i n g   and  u n l o a d i n g   a p e r t u r e   of   t he   drum  so  as  to  o p p o s e  
t r a n s v e r s e   m o v e m e n t s   of  t h i s   l a t t e r   w h i c h   e x c e e d   g i v e n  

l i m i t s .  

The  i n v e n t i o n   w i l l   be  more   a p p a r e n t   f rom  t h e  

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

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

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



F i g u r e   1  is   a  p e r s p e c t i v e   v i e w   of  t h e   w a s h i n g  

m a c h i n e ;  

F i g u r e   1A  i s   a  p a r t i a l   v e r t i c a l   d i a m e t r i c a l  

s e c t i o n   t h r o u g h   the   d rum,   t h e   tub   w h i c h   c o n t a i n s   i t ,   a n d  

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

t u r e s ;  

F i g u r e s   2 ,  3   and  4  a r e   f r o n t a l   v i e w s   of   t h r e e  

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

c h a n i s m ;  

F i g u r e   5  i s   a  d e t a i l   of   t h e   m e c h a n i s m   of   t h e  

p r e c e d i n g   f i g u r e s ;  

F i g u r e   6  is   a  l i n e a r i s e d ,   i . e .   r e c t i l i n e a r l y  

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

w i t h i n   t h e   d a s h e d   l i n e   K  of   F i g u r e   2;  a n d  

F i g u r e   7  i s   a  s e c t i o n   on  t he   l i n e   V I I - V I I   o f  

F i g u r e   6 .  

W i t h   r e f e r e n c e   to  t he   F i g u r e s ,   t h e   f r o n t - l o a d i n g  

w a s h i n g   m a c h i n e   1  c o m p r i s e s   an  o u t e r   s t a t i o n a r y   l o a d -  

b e a r i n g   s t r u c t u r e   c o v e r e d   b y  a   h o u s i n g   2.  On  i t s   f r o n t  

i t   c o m p r i s e s   an  o p e n i n g   3  c l o s e d   by  a  c o v e r   4  w h i c h   c a n  

t u r n   a b o u t   a  l o w e r   h o r i z o n t a l   a x i s .  

A  tub   5,  of  w h i c h   t he   m o v e m e n t s   a r e   d a m p e d   b y  

s h o c k - a b s o r b e r   m e a n s ,   n o t   shown ,   i s   s u s p e n d e d   i n   k n o w n  

m a n n e r   by  s p r i n g s   ( n o t   s h o w n )   f rom  t he   m a c h i n e   s u p p o r t i n g  

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

3,  t h e   t ub   c o m p r i s e s   an  a p e r t u r e   6  s u r r o u n d e d   by  an  e l a s t i c  

s e a l   r i n g   7  f i x e d   to  t h e   t u b .  

At  t h e   o p p o s i t e   s i d e   to  t h a t   c o m p r i s i n g   t h e   a p e r -  
t u r e   6,  t he   tub   r o t a t a b l y   s u p p o r t s   in   i t s   i n t e r i o r   i n   t h e  

c o n v e n t i o n a l   c a n t i l e v e r   m a n n e r   a  p e r f o r a t e d   drum  9  p r o -  
v i d e d   w i t h   a  c i r c u l a r   a p e r t u r e   8  a l i g n e d   w i t h   s a i d   a p e r -  
t u r e   6.  The  l a u n d r y   i s   l o a d e d   i n t o   a n d  u n l o a d e d   f rom  t h e  

drum  t h r o u g h   t he   o p e n i n g   3,  t h e   a p e r t u r e   6,  and  t h e   a p e r -  
t u r e   8 .  

The  a p e r t u r e   6  of   t he   t ub   5  can   be  c l o s e d   by  a  

d o o r   10  r o t a t a b l y   s u p p o r t e d   by  an  arm  11  w h i c h   w i l l   b e  

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

t a b l y   s u p p o r t s   a  s h e e t   m e t a l   d i s c   e l e m e n t   12  h a v i n g   a  



s u b s t a n t i a l l y   c y l i n d r i c a l   c o n t o u r   13  of   d i a m e t e r   s l i g h t l y  

l e s s   t h a n   the   d i a m e t e r   of  t he   c i r c u l a r   a p e r t u r e   8.  T h e  

d i s c   e l e m e n t   12  i s   a r r a n g e d   f o r   i n s e r t i o n   i n t o   t he   a p e r -  

t u r e   8,  and  p e r i p h e r a l l y   c o m p r i s e s   a  t u r n e d - o v e r   r im  1 4 ,  

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

a p e r t u r e   8.  The  s h e e t   m e t a l   e l e m e n t   12  i s   made  r i g i d   i n  

any  known  m a n n e r   w i t h   a  p l a t e   15  of  l e s s e r   d i a m e t e r   b u t  

g r e a t e r   r i g i d i t y ,   w h i c h   i s   r i g i d   w i t h   a  p i n   16  r o t a t a b l y  

m o u n t e d   in   a  b e a r i n g   17.  The  b e a r i n g   i s   m o u n t e d   in   t h e  

hub  18  of   t he   d o o r   1 0 .  

On  an  a n n u l a r   s t e p   20  of   t h e   p l a t e   15  t h e r e   i s  

f i x e d   an  a n n u l a r   g a s k e t   21  w i t h   e l a s t i c   e d g e s ,   one  o f  

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

a  c e n t r a l l y   h o l e d   a n n u l a r   s h e e t   m e t a l   m e m b e r   22,  of   w h i c h  

the   c o n t o u r ,   w h i c h   i s   i n i t i a l l y   c o n i c a l   and   t h e n   a r c u a t e  

at   23,  i s   s i t u a t e d   b u t   n o t   l o c k e d   i n   a  c i r c u l a r   g r o o v e   i n  

the   d o o r   10.  In   a  s u n k e n   zone   in   p r o x i m i t y   to  i t s   c e n t r e ,  

t he   d i s c   in   q u e s t i o n   c o m p r i s e s   a  s e r i e s   o f   p i n s   24  f i x e d  

in   a  c i r c u l a r   a r r a n g e m e n t   p a r a l l e l   to  t h e   a x i s   of  r o t a t i o n  

of  t he   e l e m e n t   12  and  e a c h   h a v i n g   a  r a d i a l   p r o j e c t i o n   2 5  

w h i c h   i s   d i s p o s e d   s l a c k l y   in   an  a n n u l a r   c h a n n e l   26  o b t a i n -  

ed  by  f i x i n g   to  t h e   d o o r   10  a  s h e e t   m e t a l   r i n g   2 7  o f   Z 

c r o s s - s e c t i o n .  

The  g a s k e t   7  c o o p e r a t e s   w i t h   t h e   c o n i c a l   p a r t   o f  

t h e  c o n t o u r   23  of   t h e   d i s c   22  to  c r e a t e   an  e f f e c t i v e   p e r i -  

p h e r a l   s e a l   t o w a r d s   t h e   o u t s i d e ,   w h i l e   t h e   i n t e r n a l   s e a l  

i s   p r o v i d e d   by  t h e   e l a s t i c   edge  of   t h e   a n n u l a r   g a s k e t   2 1 ,  

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

t he   d i s c   2 2 .  

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

b e t w e e n   t he   d i s c   22  and  d o o r   10  i s   to  r e d u c e   t h e   t a n g e n t -  

i a l   s l i d i n g   b e t w e e n   t h e   d i s c   and  g a s k e t   7  when  c l o s i n g  

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

As  s t a t e d ,   t he   d o o r   10  i s   r o t a t a b l y   s u p p o r t e d  

by  an  arm  11  h i n g e d   to  t h e   f r o n t   w a l l   30  o f   t he   tub   5  s o  

t h a t   i t   can   be  s w i v e l l e d   h o r i z o n t a l l y   a b o u t   t he   h i n g e s   8 0 .  

The  s u p p o r t   f o r   t h e   d o o r   10  can   be  p r o v i d e d   by  means   of   a  

p i n   31  f i x e d   to  s a i d   d o o r ,   a  b e a r i n g   32  m o u n t e d   on  t h e  



p i n   31,  and  a  h u b  3 3   f i x e d  t o   t he   arm  11.  A  l e v e r   35  i s  

p i v o t e d   a t   34  on  the   arm  11  and  c o m p r i s e s   a  r a i s e d   p a r t  

36  ( t o   be  g r i p p e d   by  t he   h a n d )   f o l l o w e d   by  a  s u n k e n   e n d  

96  w h i c h   i s   d i s p o s e d   b e l o w   a  g u i d e   p l a t e   37  f i x e d   to  t h e  

o u t e r   w a l l   of  t he   d o o r   1 0 .  

T h e  l e v e r   35  i s   r i g i d   w i t h   a  s h o r t   arm  38  w h i c h  

t e r m i n a t e s   in  a  t r a n s v e r s e   p i n   39.  The  p i n   p e n e t r a t e s   i n t o  

an  a x i a l   s l o t   40  in  a  b a r   41,  and   a c t s   as  a  s t o p   f o r   o n e  

end  o f   a  c o m p r e s s i o n   s p r i n g   42  m o u n t e d   on  s a i d   b a r .  

The  o t h e r   end  of   t h e   s p r i n g   42  r e s t s   a g a i n s t   a  

f o r k   43  r i g i d   w i t h  t h e   b a r   41.  The  f o r k   i s   h i n g e d   to  a n  

a p p e n d i x   of   a  p a w l   44,  w h i c h   i s   h i n g e d   a t   45  to  t he   a r m  1 1 .  

A  l o c k i n g   peg   46  r i g i d   w i t h   t h e   d o o r   10  i s   a r r a n g e d   t o  

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

D i s t r i b u t e d   a l o n g   i t s   p e r i p h e r y ,   t h e   d o o r   10 

c o m p r i s e s   a  s e t   of   t h r e e   e q u i d i s t a n t   p r o j e c t i o n s   47  o f  

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

s h a p e d   o v e r   a  c e r t a i n   p o r t i o n   ( s e e   F i g u r e   7 ) .   A x i a l l y   a n d  

a n g u l a r l y   s p a c e d  a p a r t   f r o m   t h e   p r o j e c t i o n s   47,  t he   d o o r  

c o m p r i s e s   t h r e e   r a d i a l   p r o j e c t i o n s   90  of  w e d g e - s h a p e d   o u t e r  

s u r f a c e .  

On  i t s   f r o n t   s i d e ,   and  e x t e n d i n g  c o m p l e t e l y  

a r o u n d   i t s   a p e r t u r e  6   b u t   s p a c e d - a p a r t   f rom  t h e   c o r r e -  

s p o n d i n g   w a l l   30,  t he   t ub   5  s u p p o r t s   a  r i n g   50  w h i c h   s u r -  

r o u n d s   t h e   d o o r   10  and  i s   s h a p e d   in   s u c h  a   m a n n e r   as  t o  

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

52,  and  a  s e t   of  t h r e e   w e d g e - s h a p e d   r a d i a l   p r o j e c t i o n s   91 

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

j e c t i o n s   52.  B e t w e e n   t h e   p r o j e c t i o n s   52  and  91  t h e r e   a r e  

r e c e s s e s   92  and  93  w h i c h   e n a b l e   t he   d o o r   10  to  be  m o v e d  

a g a i n s t   t h e   a p e r t u r e   6  of   t h e   t ub   5,  i . e .   i n  c o r r e s p o n d -  

a n c e   w i t h   t he   a n n u l a r   i n t e r s p a c e   or  c h a n n e l   70  e x i s t i n g  

b e t w e e n   t h e   r i n g   50  and  t h e   f r o n t   w a l l   30  of   t he   tub   5 

( s e e   F i g u r e s   1A  and  7 ) .  

I t   w i l l   be  a s s u m e d   t h a t   t he   arm  1 1  i s   in   i t s  

o u t w a r d l y   r o t a t e d   p o s i t i o n   so  t h a t   t h e   d o o r   10  and  t h e  

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

t h e   drum  9,  w h i c h   can  t h u s   be  l o a d e d   w i t h   l a u n d r y .   A f t e r  



l o a d i n g ,   t he   u s e r   r o t a t e s   t he   arm  11  a b o u t   t h e   v e r t i c a l  

h i n g e s   80  so  t h a t   t h e   d i s c   e l e m e n t   12  b e c o m e s   i n s e r t e d  

i n t o   t h e   a p e r t u r e   8  of   t h e   drum  9,  and  the   d o o r   10  i n t o  

the   a p e r t u r e   6  of   t h e   t u b ,   to  a s s u m e   t he   p o s i t i o n   s h o w n  

in  F i g u r e s   1  and  2 .  

In  o r d e r   to  c l o s e   s a i d   a p e r t u r e s   and  r e l i a b l y  

l o c k   t h e   d o o r   10  and  i t s   a c c o m p a n y i n g   m e m b e r s   in   s i t u ,   t h e  

u s e r   g r i p s   t he   l e v e r   35  a l o n g   t h e   r a i s e d   p o r t i o n   36,  a n d  

r o t a t e s   i t   in   t he   d i r e c t i o n   of   t h e   a r r o w   F  o f   F i g u r e   2 .  

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

c o m p r e s s i o n   of  t he   s p r i n g   42.   T h e n   ( s e e   F i g u r e   3)  when  t h e  

end  96  of  t he   l e v e r   35  e n g a g e s   t h e   end  81  of   t he   p l a t e   3 7 ,  

the   d o o r   10  i s   d r a g g e d   i n t o   r o t a t i o n ,   and  i t s   p r o j e c t i o n s  

47  move  a l o n g   the   c h a n n e l   70,  and  t he   p i n   46  r e a c h e s   t h e  

l o n g e r   s i d e   of  t h e  p a w l   44.   As  r o t a t i o n   c o n t i n u e s ,   t h e  

p r o j e c t i o n s   47  of   t h e   d o o r   10  b e c o m e   w e d g e d   i n   t h e   c h a n n e l  

70  b e h i n d   the   r a d i a l   p r o j e c t i o n s   51  of  t he   r i n g   50,  t h e  

w e d g e - s h a p e d   p r o j e c t i o n s   90,   91  e n g a g e   w i t h   e a c h   o t h e r ,  

and  t h e   p i n   46  ( s e e   F i g u r e   4)  c a u s e s   r o t a t i o n   of   t h e   p a w l  

44,  w h i c h   i m p r i s o n s   s a i d   p i n   b e t w e e n   i t s   a r m s ,   and  s t o p s  

when  t h e   two  p r o j e c t i o n s   90  and  91  t o u c h   e a c h   o t h e r .   T h e  

d o o r   10  t h u s   b e c o m e s   a x i a l l y   and  r a d i a l l y   l o c k e d   i n   i t s  

c l o s e d   p o s i t i o n .   D u r i n g   t h e   c e n t r i f u g i n g   of  t h e   drum  9 ,  

t he   j o l t i n g   and  d i s p l a c e m e n t s   of  t he   f r e e   end  of   t h e  d r u m   9 

a r e   l i m i t e d   by  t h e   s u p p o r t   w h i c h   t he   c o n t o u r   of   t he   a p e r -  
t u r e   8  f i n d s   on  t h e   c y l i n d r i c a l   p e r i p h e r a l   p a r t   of   t h e  

e l e m e n t   12  i n s e r t e d   i n t o   t h e   a p e r t u r e   8,  and  t h i s   j o l t i n g  

i s   i n   no  c a s e   a b l e   to  c a u s e   o p e n i n g   of   t he   d o o r ,   w h i c h  

t he   s p r i n g   42  s e c u r e l y   l o c k s   in   i t s   c l o s e d   p o s i t i o n .  

When  t he   u s e r   w i s h e s   to  u n l o a d   t h e   w a s h e d   l a u n d r y  

f rom  t h e   d rum,   he  g r i p s   t h e   l e v e r   35  a t   36  and  r o t a t e s   i t  

in   t h e   o p p o s i t e   d i r e c t i o n   to  t h e   a r r o w   F .  

U n t i l   t he   l e v e r   e n g a g e s   w i t h   t he   o t h e r   end  8 2  

of   t h e   p l a t e   37,  t h e   o n l y   e f f e c t   o b t a i n e d   i s   to  r e d u c e  

t he   l o a d i n g   of  t h e   s p r i n g   42.  A f t e r   e n g a g e m e n t   w i t h   t h e  

end  82  of   t he   p l a t e   37,  f u r t h e r   r o t a t i o n   of   t h e   l e v e r   3 5  

c a u s e s   r o t a t i o n   of  t he   p a w l   44  u n d e r   t h e   t h r u s t   of   t h e  

p i n   46  r i g i d   w i t h   t h e   d o o r   10.  The  p a w l   t h u s   s n a p s   i n t o  



t h e   p o s i t i o n   of   F i g u r e s  2   a n d  5 ,   and  the   s p r i n g   42  a i d s  

t h e   r o t a t i o n   of  t he   d o o r .  

When  t h i s   r o t a t i o n   i s   t e r m i n a t e d   by  v i r t u e   o f  

t he   e n g a g e m e n t   of   t h e   e l b o w   35A  of  the   l e v e r   35  w i t h   t h e  

c o n t o u r   of   t he   hub  33,  t h e   p r o j e c t i o n s   47  a r e   a l i g n e d  

w i t h   t h e   r e c e s s e s   92  of   t he   r i n g   50,  and  t he   w e d g e - s h a p e d  

p r o j e c t i o n s   90  a r e   a l i g n e d   w i t h   t he   r e c e s s e s   93,   w i t h  

t he   r e s u l t   t h a t   t h e   d o o r   10  can   be  o p e n e d   by  r o t a t i n g   t h e  

arm  11  a b o u t   t he   h i n g e s   80.  T h i s   r o t a t i o n   of   t h e   arm  11 

c a u s e s   e x t r a c t i o n   of   t h e   d i s c   22  f rom  t h e   a p e r t u r e   6  b y  

v i r t u e   of  t he   e n g a g e m e n t   of  t h e   t e e t h   25  w i t h   t h e   r i n g   2 6 .  

The  d i s c   22  has   n o t   p a r t i c i p a t e d   in   t h e   d e s c r i b e d   r o t a -  

t i o n s   of   t h e   d o o r   10,  and  t h u s   t h e r e   has   b e e n   no  r e l a t i v e  

c i r c u m f e r e n t i a l   m o v e m e n t   b e t w e e n   i t   and  t he   g a s k e t   7 ,  

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

A l t h o u g h   o n l y   one  e m b o d i m e n t   of   t h e   i n v e n t i o n  

h a s   b e e n   d e s c r i b e d ,   i t   w i l l   be  s i m p l e   f o r   an  e x p e r t   o f  

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

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

t h e   s c o p e   o f  t h e   i n v e n t i o n   i t s e l f .  



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

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

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

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

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

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

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

t a b l y   m o u n t e d   on  an  arm  h i n g e d   to  s a i d   t u b   and  c a n  b e  

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

a c t i o n   of  a  l e v e r   s u p p o r t e d   by  t h e   a rm,   s a i d   r o t a t a b l e  

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

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

drum  so  as  to  o p p o s e   t r a n s v e r s e  m o v e m e n t s   of   t h i s   l a t t e r  

of   a  g i v e n   e x t e n t .  

2.  A  d e v i c e   as  c l a i m e d   in   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 he   d o o r   c a r r i e s   a  p i n   a r r a n g e d   to  e n g a g e   w i t h   a  

s n a p - a c t i n g   l o c k i n g   pawl   w h i c h   i s   s u p p o r t e d   by  the   a r m ,  

and  of  w h i c h   t h e   o p e r a t i o n   i s   c o n t r o l l a b l e   by  the   l e v e r .  

3.  A  d e v i c e   as  c l a i m e d   in   c l a i m   2,  c h a r a c t e r i z e d  

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

means   to  c a u s e   r o t a t i o n   of  t he   d o o r .  

4.  A  d e v i c e   as  c l a i m e d   in   c l a i m   3,  c h a r a c t e r i z e d  

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

by  a  s t i r r u p - s h a p e d   member   w h i c h   r e c e i v e s   one  end  of   t h e  

l e v e r   and  i s   r i g i d   w i t h   t he   d o o r .  

5.  A  d e v i c e   as  c l a i m e d   in   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   d o o r   c o m p r i s e s   a  p r o f i l e d   p e r i p h e r y   f o r   t h e  

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

w i t h   the   t u b   and  s i t u a t e d   a r o u n d   t h e   d o o r .  
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