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Rotary  washing  drying  or  tumbling  machine. 

  The  invention  relates  to  a  rotary  washing  drying  or  tumbling 
machine  and  is  specifically  applied  to  a  spin  dryer.  The  spin  dryer 
employs  a  DC  permanent  magnet  motor  (17)  which  drives  directly 
a  spinning  plastic  drum  (22)  attached  to  one  end  of  the  motor 
shaft  and  a  plastic  pump  (25)  attached  to  the  other  end  of  the 
motor  shaft. 

The  motor  is  switched  on  and  off  by  a  microswitch  (62) 
operated  by  an  operating  rod  (48),  by  movement  of  the  lid  (16), 
and  the  rod  (48)  also  operates  a  second  microswitch  (63)  so  that 
when  the  motor  is  switched  off the  second  microswitch  (63)  shorts 
out  the  motor  windings  so  as  to  produce  regenerative  current  for 
braking.  The  regenerative  current  is  also  used  to  operate  an 
interlock  to  prevent  the  lid  being  opened  whilst  the  motor  is  still 
rotating. 



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   k i n d   in  w h i c h   an  e l e c t r i c   m o t o r  

i s   a r r a n g e d   to  d r i v e   a  s p i n n i n g   d r u m .  

An  o b j e c t   of  t he   i n v e n t i o n   i s   to  p r o v i d e   an  i m p r o v e d  

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

and  a t   t he   same  t i m e   can   be  made  l i g h t   in   w e i g h t   and  w i t h  

r e l a t i v e l y   few  p a r t s .  

The  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   c o m p r i s i n g   an  e l e c t r i c   m o t o r   c a p a b l e  

of   p r o d u c i n g   r e g e n e r a t i v e   v o l t a g e  a r r a n g e d   to  d r i v e   a  

s p i n n i n g   drum  and  m e a n s   to  so  c o n n e c t   t he   m o t o r   when  i t   i s  

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

of   t h e   m o t o r   t a k e s   p l a c e   as  t he   m o t o r   s l o w s   down.   M o t o r s  

c a p a b l e   of   p r o d u c i n g   r e g e n e r a t i v e   v o l t a g e   i n c l u d e   D . C .  

p e r m a n e n t   m a g n e t   m o t o r s ,   i n d u c t i o n   or   s e r i e s   wound   m o t o r s  

and  c o m m u t a t o r   m o t o r s .  

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  t h i s ,   t h a t   t h e  

r e g e n e r a t e d   v o l t a g e   i s   a l s o   u s e d   to  c o n t r o l   an  i n t e r l o c k  

so  as  to  p r e v e n t   a  d o o r   or  w indow  in  t he   m a c h i n e   b e i n g  

o p e n e d   u n t i l   r o t a t i o n   of   t h e   drum  h a s   c e a s e d   or   v i r t u a l l y  

c e a s e d .  

P r e f e r a b l y   a  s w i t c h   i s   i n c l u d e d   in   t he   m a c h i n e   w h i c h  

i s   o p e r a t e d   by  o p e n i n g   and  c l o s i n g   t h e   d o o r   or  w i n d o w   a n d  

a r r a n g e d   so  t h a t   in   one  p o s i t i o n   of  t he   s w i t c h   a  s u p p l y  

v o l t a g e   i s   a p p l i e d   to  t h e   m o t o r   to  d r i v e   i t   and  in   a  

s e c o n d   p o s i t i o n   of  t h e   s w i t c h   t he   m o t o r   i s   s h o r t e d   o u t  

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

b r a k i n g   and  t he   r e g e n e r a t i v e   v o l t a g e   i s   a l s o   a p p l i e d   t o  

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

The  s w i t c h   p r e f e r a b l y   c o m p r i s e s   a  p a i r   of   m i c r o -  

s w i t c h e s   o p e r a t e d   by  cam  s u r f a c e s   on  a  rod   or   t h e   l i k e  

so  t h a t   when  one  m i c r o s w i t c h   i s   in  i t s   ON  p o s i t i o n   t h e  

o t h e r   m i c r o s w i t c h   i s   in  i t s   OFF  p o s i t i o n .   The  r o d ,   o r  

t h e   l i k e ,   may  be  in  t u r n   o p e r a t e d   by  a  c o n n e c t i n g   r o d  

e n g a g e d   w i t h   t he   l i d   or  d o o r .  



The  i n t e r l o c k   i t s e l f  p r e f e r a b l y   h a s   means   to  e n s u r e  

t h a t   i f   t h e   r e l a y   or   o t h e r   d e v i c e   f a i l s   to  o p e r a t e ,   o r  

r e g e n e r a t i v e   v o l t a g e   i s   n o t   a p p l i e d   to  i t   f o r   any  r e a s o n  

t h e   d o o r   or   w i n d o w   w i l l  s t i l l   n o t   o p e n   w i t h o u t   f u r t h e r  

a c t i o n   f r o m   t h e   u s e r .  

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   o f  

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

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

t h e   l o w e r   end  of   a  DC  p e r m a n e n t   m a g n e t   m o t o r ;  

F i g u r e   4  i s   a  d i a g r a m m a t i c   l a y o u t   of  t h e   e l e c t r i c a l  

c o m p o n e n t s   u s e d   i n   t h e   s p i n   d r y e r ;  

F i g u r e   5a  i s   a  p l a n   v i e w   of   an  e l e c t r i c a l   s w i t c h  

u s e d   in   t h e  s p i n   d r y e r ;   a n d  

F i g u r e   5b  shows   t h e   same  s w i t c h   in   a  d i f f e r e n t  

o p e r a t i v e   p o s i t i o n ;  

F i g u r e   6  i s   an  e l e c t r i c a l   c i r c u i t   d i a g r a m   s h o w i n g  

t h e   i n t e r c o n n e c t i o n   of   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 h e  

s p i n   d r y e r ;  

F i g u r e   7  i s   a  s i d e   e l e v a t i o n   of   t h e   i n t e r l o c k   a n d  

c a t c h   m e c h a n i s m ;  

F i g u r e   8  i s   an  u n d e r p l a n   of   t he   same  m e c h a n i s m  

l o o k i n g   u p w a r d   in   t h e   d i r e c t i o n   of  a r r o w   8;  a n d  

F i g u r e   9  i s   a  d e t a i l   v i e w   of   a  s o l e n o i d   and  i t s  

o p e r a t i n g   arm  f o r   t h e   i n t e r l o c k   m e c h a n i s m .  

The  s p i n   d r y e r   in   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 he   c h a m b e r   1 1  

b e i n g   s e a l e d   f rom  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 h e   s p i n  

d r y e r .  

The  c a s i n g   10  h a s   an  a p e r t u r e   14  in   i t s   u p p e r   f a c e   1 5  



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 he   a p e r t u r e   14  w h e n  

t h e   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  b y   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   by  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  

20.   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   2 1  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   moun 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   or   g a i t e r  

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 rom  the   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   12  a n d  

t h e r e   i s   an  a d d i t i o n a l   r u b b e r   s e a l   in   t he   m o t o r   s h a f t .  

At  t h e   l o w e r   end   of  t h e   m o t o r  1 7   i s   m o u n t e d   a  o n e  

p i e c e   pump  25  m o u l d e d   in   two  h a l v e s   and  u l t r a s o n i c a l l y  

w e l d e d   t o g e t h e r   and  i s   shown  in   more  d e t a i l   in   F i g u r e   3 .  

The  pump  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   2 7  

m o u l d e d   f rom  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   2 8  

c a r r i e d   on  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  a n d  

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 r o m   the   pump  i n t o   t h e   m o t o r .   The  pump  s h a f t   29  h a s   a  

key   32  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 he   DC  m o t o r   and  t he   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 he   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   i n  

t h e   d r i v e   to  t he   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 h e   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  a  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  the   d r y e r  

i s   in   u se   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 h e   d r a i n   38  and  p i p e  

37  to  t h e   i n l e t   27  of   t he   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  d r u m  

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

No.  8 2 2 6 3 0 9 .   I t   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   3 9  

and   40.   The  u p p e r   m o u l d i n g   39  h a s  a   r o u n d   a p e r t u r e   4 1  

i n  o n e   end  to  r e c e i v e   t h e   c l o t h e s   to  be  s p u n   d r i e d ,  

a n d  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   4 3  

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  

the   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  m o u n t   21.   The  two  p o r t i o n s  

of   t h e   drum  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   a s  

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

B e c a u s e   of   t he   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 he   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  e l e c t r i c a l   c i r c u i t ,   w h i c h   w i l l   be  d e s c r i b e d  

in  d e t a i l   l a t e r ,   i s   o p e r a t e d   b a s i c a l l y   by  two  o p e r a t i n g  

r o d s   48  and  49.   Rod  48  i s   e n g a g e d   in   a  t u b u l a r   m o u l d i n g  

50  on  t h e  u n d e r s i d e   of   t he   c a s i n g   and  i s   moved  by  a  p o s t  



51  a t t a c h e d   to  t h e   l i d   16.  When  t he   l i d  i s   c l o s e d   t h e  

p o s t   51  moves   t he   rod   48  d o w n w a r d l y .   The  rod   48  p a s s e s  

t h r o u g h   a  f l e x i b l e   s e a l i n g   g a i t e r   52  and  t h r o u g h   t h e  

p a r t i t i o n ' 1 3   and  h a s   i t s   l o w e r   end  a  k n u r l e d   p l a s t i c  

w h e e l   53  e n g a g e d   on  a  t h r e a d   54.   T h i s   p r o v i d e s   f o r  

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

d i r e c t i o n .   The  p l a s t i c   w h e e l   53  in   t u r n   e n g a g e s   t h e  

o p e r a t i n g   r o d   55  of   a  s w i t c h   5 6 .  

The  o t h e r   rod   49  i s   u s e d   to  o p e r a t e   t h e   s a f e t y  

i n t e r l o c k   m e c h a n i s m   w h i c h   w i l l   be  d e s c r i b e d   in   d e t a i l  

l a t e r .   The  u p p e r   end   of  t he   r o d   49  o p e r a t e s   t h e   s a f e t y  

i n t e r l o c k   in   t h e   l i d   of   t h e   m a c h i n e   and  t h e   l o w e r   e n d  

h a s   a  c r a n k e d   arm  57  t he   end   58  of   w h i c h   i s   e n g a g e d   i n  

a  h o l e   in   a  p i v o t e d   arm  59  f o r m i n g   p a r t   of   a  s o l e n o i d  

6 0 .  

A l s o   m o u n t e d   in   t he   l o w e r   p o r t i o n ' o f   t he   c a b i n e t  

i s   an  i n t e r f e r e n c e   s u p r e s s i o n   c i r c u i t   and  AC/DC 

c o n v e r s i o n   c i r c u i t   m o u n t e d   on  a  c i r c u i t   b o a r d   61.   T h e  

s w i t c h   56  c a r r i e s   two  m i c r o s w i t c h e s   62  and  63.   As  s e e n  

in   F i g u r e   4  one  of   t h e   m i c r o s w i t c h e s   62  i s   a  m o t o r  

s w i t c h   and  t he   o t h e r   m i c r o s w i t c h   63  i s   a  b r a k e   s w i t c h .  

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

c o m p o n e n t s   in   F i g u r e   4  a l s o   i n c l u d e s   t h e   c i r c u i t   b o a r d  

61,   t h e   m o t o r   17  and  t h e   s o l e n o i d   60  w i t h   i t s   o p e r a t i n g  

arm  59.   A l s o   i n c l u d e d   i s   a  t e r m i n a l   b l o c k   64  a n d  

e a r t h i n g   p o s t   65.   T h e s e   c o m p o n e n t s   a r e   shown  in   t h e  

f o r m   of  an  e l e c t r i c a l   c i r c u i t   d i a g r a m   in   F i g u r e   6 .  

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

L  a n d   N  to  t he   t e r m i n a l   b l o c k   64  and  i f   t h e   m i c r o s w i t c h  

62  w h i c h   o p e r a t e s   t h e   m o t o r   i s   c l o s e d   and  t he   f u s e   6 6  

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

i n t e r f e r e n c e   s u p p r e s s e r   c i r c u i t   67  and  t h e n c e   to  t h e  

b a n k   of  f u l l   wave  d i o d e   r e c t i f i e r s   68  so  as  to  p r o d u c e  

220  to  240  v o l t s   DC  a c r o s s   t he   0 .1   m i c r o f a r a d   c a p a c i t o r  

69.   A s s u m i n g   t h a t   m i c r o s w i t c h  6 3   i s   open   t he   c u r r e n t  



w i l l   be  a p p l i e d   v i a   s o l e n o i d  . 6 0   to  m o t o r   1 7 .  

When  t h e   c u r r e n t   f l o w s   t h r o u g h   t h e   s o l e n o i d   6 0  

i t   c a u s e s   t he   arm  59  to  move  so  as  to  t u r n   t h e   c r a n k e d  

arm  57  and  t h u s   v i a   t h e   r o d   49  o p e r a t e   t h e   i n t e r l o c k  

in   t h e   l i d   of   t h e   s p i n   d r y e r   so  as  to  p r e v e n t   t he   s p i n  

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

T h i s   c o r r e s p o n d s   to  t h e   p o s i t i o n   of   t h e   s w i t c h e s  

62  and  63  shown  in   F i g u r e   5b,   t h e   m o t o r   s w i t c h   62  b e i n g  

c l o s e d   and  t he   b r a k e   s w i t c h   63  b e i n g   open   c i r c u i t .   T h i s  

i s   a c h i e v e d   by  t h e   m o v e m e n t   of   t he   s w i t c h   r o d   55  w h i c h  

h a s   a  p o r t i o n   70  of   r e d u c e d   d i a m e t e r   i n t o   w h i c h   one  o r  

o t h e r   o f   t h e   w h e e l s   71  and  72  on  t he   r e s p e c t i v e   a r m s  

73  and  74  of   s w i t c h e s   62  and  63  w i l l   e n t e r   a c c o r d i n g   t o  

t h e   p o s i t i o n   of   t h e   s w i t c h   rod   5 5 .  

As  c a n  b e   s e e n   in   F i g u r e s   5a  and  5b  t he   r o d   5 5  

i s   b i a s e d   to   i t s   u p p e r   p o s i t i o n   n o r m a l l y   by  a  s p r i n g   75  

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

to   t h e   p o s i t i o n   shown  in   F i g u r e   5b  in   w h i c h   as  m e n t i o n e d ,  

t h e   m o t o r   s w i t c h   i s   c l o s e d   and  t he   b r a k e   s w i t c h   i s   o p e n .  
At  t h e   end   o f   t h e   s p i n   d r y i n g   p e r i o d   t he   u s e r o f  

t h e   s p i n   d r y e r   w i l l   a t t e m p t   to   o p e n   t h e   l i d .   O p e n i n g  

t h e   l i d   a  s m a l l   a m o u n t . w i l l   c a u s e   r o d   48  to  move  u p w a r d l y ,  

b e i n g   b i a s e d   by  s p r i n g   75,  and  t h i s   w i l l   c a u s e   s w i t c h   r o d  

55  to   move  f r o m   t h e   p o s i t i o n   shown  in  F i g u r e   5b  to  t h a t  

shown  in   F i g u r e   5a  in   w h i c h   the   m o t o r   s w i t c h   62  g o e s   o p e n  

c i r c u i t   a n d   t h e   b r a k e   s w i t c h   63  i s   c l o s e d .   As  can   b e  

s e e n   f r o m   F i g u r e   6  o p e n i n g   t h e   m o t o r   s w i t c h   62  r e m o v e s  

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

r e m o v e s   t h e   DC  v o l t a g e   f r o m   t he   m o t o r   17  b u t   s i m u l t a n e o u s  

c l o s i n g   o f   m i c r o s w i t c h   63  s h o r t   c i r c u i t s   t he   w i n d i n g s   o f  

m o t o r   17  and  t h u s   t h e   r e g e n e r a t i v e   c u r r e n t   s e t   up  as  t h e  

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

a  b r a k i n g   e f f e c t .   I t   w i l l   a l s o   f l o w   t h r o u g h   t h e   c o i l   o f  

s o l e n o i d   60  so  as  to  m a i n t a i n   t h e   arm  59  in  a  p o s i t i o n  

in   w h i c h   t he   i n t e r l o c k   r e m a i n s   o p e r a t e d   so  as  to  p r e v e n t  



t he   l i d   b e i n g   o p e n e d   f u r t h e r .  

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

and  f o r   c o n t r o l   of  t he   i n t e r l o c k .   U n t i l   t he   m o t o r   h a s  

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

c u r r e n t   in   s o l e n o i d   60  d e r i v e d   f rom  t h e   r e g e n e r a t i v e  

c u r r e n t   f rom  t he   m o t o r   w i l l   h o l d   t he   i n t e r l o c k   in   a  

p o s i t i o n   to  p r e v e n t   t he   l i d   b e i n g   o p e n e d .  

The  a c t i o n   of   t h e   p r i m a r y   c a t c h   and  s a f e t y   i n t e r l o c k  

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

t op   of  t h e   c a s i n g   w i l l   now  be  d e s c r i b e d .   The  u n d e r s i d e   15  

of   t h e   c a s i n g   h a s   an  a p e r t u r e   15a   and  t h e   l i d   16  c a r r i e s  

a  p r i m a r y   c a t c h   85  and  an  i n t e r l o c k   p o s t   82.   The  p r i m a r y  

c a t c h   85  c o o p e r a t e s   w i t h   a  c a t c h   p l a t e   86  on  one  e d g e  

of  a p e r t u r e   15a   in   c o n v e n t i o n a l   f a s h i o n .   The  i n t e r l o c k  

p o s t   82  c a r r i e s   two  p r o j e c t i o n s ,   an  u p p e r   p r o j e c t i o n   8 3  

and  a  l o w e r   p r o j e c t i o n   8 4 .  

C o o p e r a t i n g   w i t h   t h e   i n t e r l o c k   p o s t   82  i s   a n  

i n t e r l o c k   m e c h a n i s m   w h i c h   i s   c a r r i e d   by  a  s l e e v e   7 6  

m o u n t e d   on  a  d o w n w a r d l y   p r o j e c t i n g   c y l i n d r i c a l   p o r t i o n   7 7 ,  

t he   s l e e v e   76  b e i n g   i n t e g r a l l y   c o n n e c t e d   to  an  i n t e r l o c k  

arm  78.   The  arm  78  c a r r i e s   a t   i t s   o u t e r   end  an  u p p e r  

e x t e n s i o n   79,  a  l o w e r   s a f e t y   h o o k   80,   shown  b e s t   i n  

F i g u r e   8.  The  arm  78  i s   b i a s e d   to  t h e   r i g h t   as  s e e n   i n  

F i g u r e   8  by  a  s p r i n g   86  a t t a c h e d   to  a  p o s t   8 7 .  

The  i n t e r l o c k   o p e r a t i n g   arm  49  shown  in  F i g u r e   1 

and  p r e v i o u s l y   d e s c r i b e d   h a s   a  l a t e r a l   p r o j e c t i o n   4 9 a  

a t   i t s   u p p e r   end  w h i c h   e n g a g e s   in   a  s l o t   76a   in   t h e  

s l e e v e   7 6 .  

When  t h e   i n t e r l o c k   i s   n o t   o p e r a t i v e   t he   arm  7 8  

o c c u p i e s   t he   p o s i t i o n   m a r k e d   A  in   F i g u r e   8,  b e i n g   b i a s e d  

to  t h e   r i g h t   as  shown  in  F i g u r e   8  by  t he   s p r i n g   86.   I n  

t h i s   p o s i t i o n   t h e   i n t e r l o c k   i s   c o m p l e t e l y   c l e a r   of   t h e  

i n t e r l o c k   p o s t   82  so  t h a t   t h e   l i d   can   be  l i f t e d   o n c e , t h e  

p r i m a r y   c a t c h   85  h a s   b e e n   d i s e n g a g e d   by  t he   i n i t i a l  

r a i s i n g   of  t he   l i d .  



When  t h e   i n t e r l o c k   s o l e n o i d   o p e r a t e s   t he   arm  5 9  

c a u s e s   t he   i n t e r l o c k   r o d   49  to  t u r n   t h r o u g h   a  s m a l l   a n g l e  

w h i c h   in   t u r n   c a u s e s   t h e   arm  78  to  be  t u r n e d   t h r o u g h   t h e  

same  a n g l e   to  t h e   p o s i t i o n   m a r k e d   B  in  F i g u r e   8,  t h e  

h o o k   80  b e i n g   r e s i l i e n t   s p r i n g s   p a s s e d   t he   i n t e r l o c k   p o s t  

82  d u r i n g   t h i s   m o v e m e n t .  

In  t h i s   p o s i t i o n   t he   l i d  c a n n o t   be  r a i s e d   b e c a u s e  

any  a t t e m p t   to  r a i s e   i t   w i l l   r e s u l t   in   t h e   l o w e r  

p r o j e c t i o n   84  e n g a g i n g   t h e   u p p e r   e x t e n s i o n   79  on  t he   a r m  

7 8 .  

When  t h e   l i d   i s   r a i s e d  s o   as  to  c a u s e   t he   m o t o r  

to  s w i t c h   o f f   i t   o n l y   l i f t s   a  s m a l l   a m o u n t   a t   w h i c h   p o i n t  

t h e   i n t e r l o c k   p r e v e n t s   i t   b e i n g   o p e n e d   f u r t h e r .   T h e  

i n t e r l o c k   i s   h e l d   w i t h   t h e   arm  in   p o s i t i o n   B  by  t h e  

r e g e n e r a t i v e  c u r r e n t   t h r o u g h   t h e   s o l e n o i d   60  w h i c h  

m a i n t a i n s   t h e   arm  59  in   t h e   p o s i t i o n   to  k e e p   t h e   i n t e r l o c k  

o p e r a t i v e .  

When  t h e   m o t o r   i s   s l o w e d   r i g h t   down  and  h a s   a l m o s t  

s t o p p e d   t h e   c u r r e n t  w i l l   be  i n s u f f i c i e n t   in   t he   s o l e n o i d  

to  m a i n t a i n   t h i s   p o s i t i o n   a n d - t h e   arm  59  w i l l   c a u s e   r o d  

49  to   move  t h r o u g h   a  s m a l l   a n g l e   and  t h i s   in   t u r n   w i l l  

c a u s e   t h e   i n t e r l o c k   arm  78  to  move  b a c k   to  t he   p o s i t i o n   A 

u n d e r   t h e  i n f l u e n c e   of   s p r i n g   8 6 .  

I f   t h e   i n t e r l o c k   i s   o p e r a t i v e   b u t   t h e r e   i s   a  

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

in   t h e   s p r i n g   86  a t t e m p t i n g   to  move  t h e   i n t e r l o c k   a r m  

t o w a r d s   t h e   p o s i t i o n   A  in   F i g u r e   8  t h e n   t h e   h o o k   80  w i l l  

e n g a g e   a g a i n s t   i n t e r l o c k   p o s t   82  and  t h i s   w i l l   b r i n g   t h e  

l o n g e r   l o w e r   e x t e n s i o n   81  i n t o   l i n e   a b o v e   t he   u p p e r  

p r o j e c t i o n   83  on  t he   i n t e r l o c k   p o s t   82  as  shown  a t  

p o s i t i o n   C.  In  t h i s   p o s i t i o n   i t   i s   i m p o s s i b l e   to  o p e n  

t h e   l i d .   F u r t h e r   a c t i o n   i s   t h e n   n e c e s s a r y   on  the   p a r t  

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

m o t o r   and  r e p e a t i n g   t h e   o p e r a t i o n   to  a t t e m p t   to  open   t h e  

l i d .   The  l i d   c a n n o t   be  o p e n e d   in   t h i s   p o s i t i o n   u n l e s s  

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



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)   c a p a b l e   of   p r o d u c i n g  

r e g e n e r a t i v e   v o l t a g e   a r r a n g e d   to  d r i v e   a  s p i n n i n g  

drum  (22)   and  means   ( 5 5 ,   70,   74,  63)  to  so  c o n n e c t   t h e  

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

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

m o t o r   s l o w s   down,  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 g e n e r a t e d   v o l t a g e   i s   a l s o   u s e d   to  c o n t r o l   an  i n t e r l o c k  

( 7 8 ,   79,  82,   83,   84)  so  as  to  p r e v e n t   a  d o o r   or   l i d ,   o r  

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

drum  h a s   c e a s e d   or   v i r t u a l l y   c e a s e d .  

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   by  t h i s ,  

t h a t   a  s w i t c h   ( 6 2 ,   63)  i s   i n c l u d e d   in   t h e   m a c h i n e   w h i c h  

i s   o p e r a t e d   by  o p e n i n g   and  c l o s i n g   s a i d   d o o r   o r   w i n d o w  

and  a r r a n g e d   so  t h a t   in   one  p o s i t i o n   of   t h e   s w i t c h   a  

s u p p l y   v o l t a g e   i s   a p p l i e d   to  t h e   m o t o r   (17)   to  d r i v e   i t  

and   in   a  s e c o n d   p o s i t i o n   o f   t he   s w i t c h   t h e   m o t o r   i s  

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

to  a s s i s t   in   b r a k i n g ,   and  t he   r e g e n e r a t i v e   v o l t a g e   i s  

a l s o   a p p l i e d   to  a  r e l a y   (60)   or   o t h e r   d e v i c e   c o n t r o l l i n g  

s a i d   i n t e r l o c k   so  as  to  p r e v e n t   t h e   d o o r - o r   l i d   o r  

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

3.  A  m a c h i n e   a c c o r d i n g   to  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   s a i d   s w i t c h   c o m p r i s e s   a  p a i r   of  m i c r o s w i t c h e s   ( 6 2 ,  

63)  o p e r a t e d   by  a  r o d   (55)   o r  t h e   l i k e   so  t h a t   when  o n e  

m i c r o s w i t c h   i s   in  i t s   ON  p o s i t i o n   t he   o t h e r   m i c r o s w i t c h  

i s   in   i t s   OFF  p o s i t i o n .  

4.  A  m a c h i n e   a c c o r d i n g   to   c l a i m   3  c h a r a c t e r i s e d   by  t h i s ,  

t h a t   t he   r o d   ( 5 5 ) ,   or   t he   l i k e ,   i s   in   t u r n   o p e r a t e d   by  a  

c o n n e c t i n g   rod   (48)   e n g a g e d   w i t h   t he   l i d   or   d o o r .  

5.  A  m a c h i n e   a c c o r d i n g   to  any  of   c l a i m s   2  to  4  a n d  

c h a r a c t e r i s e d   by  t h i s ,   t h a t   t he   i n t e r l o c k   i t s e l f   h a s  
means   ( 7 8 ,   79,  82,   83,   84)  to  e n s u r e   t h a t   i f   t he   r e l a y  

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



v o l t a g e   i s   n o t   a p p l i e d   to  i t _ f o r   any  r e a s o n ,   t he   d o o r   o r  

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

the   u s e r .  

6.  A  m a c h i n e   a c c o r d i n g   to  any  of   c l a i m s   1  to  5 

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   m o t o r   i s   a  DC  p e r m a n e n t  

m a g n e t   m o t o r .  

7.  A  m a c h i n e   a c c o r d i n g   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   s a i d   p e r m a n e n t   m a g n e t   i s   p r o v i d e d   by  a  s i n t e r e d  

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