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WASHING  AND  DRYING  MACHINE. \ft(&  WASHING  AND  DRYING  MAUHINfc. 
CO 
r s  

©  A  washing  and  drying  machine  having  a  water 
gQtank  (18A,  I8B)  supported  on  a  pair  of  rotary  shafts 
O(43)  so  that  the  water  tank  (18A,  I8B)  can  be  rotated 

Qin  a  machine  body  (14,  15)  for  carrying  out  the 
washing,  rinsing  and  dehydrating  steps  with  the  wa- 

i t e r   tank  (18A,  18B)  set  substantially  vertical,  and  a 
drying  step  with  the  water  tank  (18A,  18B)  set  sub- 
stantially  horizontal,  the  rotary  shafts  (43)  being  pro- 

vided  at  the  diagonally  opposite  corner  portions  of 
the  machine  body  (14,  15),  whereby  it  becomes 
possible  to  increase  the  dimensions  of  the  water 
tank  (18A,  18B)  to  as  great  an  extent  as  possible  in 
spite  of  the  rotatable  construction  thereof,  to  enable 
the  space  in  the  machine  body  (14,  15)  to  be  effec- 
tively  utilized. 
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x  ~  W a s h i n g -   d r y i n g   m a c h i n e  

TECHNICAL  F I E L D  

T h i s   i n v e n t i o n   r e l a t e s   to   a  w a s h i n g - d r y i n g  

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

f rom  w a s h i n g ,   r i n s i n g ,   s p i n n i n g   to  d r y i n g .  

BACKGROUND  ART 

C o n v e n t i o n a l l y ,   as  f o r   a  w a s h i n g - d r y i n g   m a c h i n e ,  
c  

s u c h   d e s i g n e d   one  as  shown  in  F i g .   14  and  F i g .   15  has   b e e n  

d e v i s e d .   T h a t   i s ,   a  w a t e r   tub   2  i s   t i l t a b l y   s u p p o r t e d   b y  

a  h o r i z o n t a l   s h a f t   3  in   a  w a s h i n g - d r y i n g   m a c h i n e   main   b o d y  

1,  w h e r e i n   a  r o t a r y   drum  4  i s   r o t a t a b l y   s u p p o r t e d   w i t h   a  

r o t a r y   s h a f t   5  w i t h i n   t he   w a t e r   t ub   2.  A  d r i v e   s w i t c h i n g  

d e v i c e   6  f o r   s w i t c h i n g   to  a  p u l s a t o r   or  to   t h e   r o t a r y   d r u m  

4  and  an  e l e c t r i c   m o t o r   7a  f o r   d r i v i n g   t h e   r o t a r y   s h a f t   5 

a r e   a r r a n g e d   a t   t h e   u n d e r   p a r t   of  t h e   w a t e r   t ub   2.  T h e  

r o t a r y   s h a f t   5  and  t h e   e l e c t r i c   m o t o r   7a  a r e   c o n n e c t e d   b y  

("*.  a  b e l t .   In  t h e   v i c i n i t y   of  t h e   end  p a r t   of  t h e   h o r i z o n t a l  

s h a f t   3,  a  d i s p l a c e m e n t   e l e c t r i c   m o t o r   7b  i s   s e c u r e d   to  a  

ma in   body   1,  w h e r e b y   a  p i n i o n   g e a r   9  m e s h i n g   w i t h   a  w o r m  

g e a r   8  w h i c h   i s   d r i v e n   by  t he   d i s p l a c e m e n t   e l e c t r i c   m o t o r  

7b  i s   s e c u r e d   to  t h e   h o r i z o n t a l   s h a f t   3.  When  t h e   worm 

g e a r   8  r o t a t e s ,   t h e   p i n i o n   g e a r   9  i s   d r i v e n ,   w h e r e b y   t h e  

h o r i z o n t a l   s h a f t   3  r o t a t e s   to  t i l t   t h e   w a t e r   tub   2  a r o u n d  

t he   h o r i z o n t a l   s h a f t   3.  At  t h e   o u t s i d e   of   t h e   u n d e r   p a r t  

M ^ m ? - "  »jv-«t*w*;ri/-*i"-" 
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of  t he   w a t e r   t ub   2,  a  f a n   10  to  be  u s e d   d u r i n g   t he   d r y i n g  

s t e p   i s   c o n n e c t e d   to  a  d u c t   12  t h r o u g h   a  h e a t e r   11,  a n d  

t h e   d u c t   12  c o m m u n i c a t e s   w i t h   t h e   i n t e r i o r   of  t h e   w a t e r  

t ub   2.  The  n u m e r a l   13  d e s i g n a t e s   a  w a t e r   o u t l e t .  

In  t h e   a b o v e - m e n t i o n e d   c o n s t r u c t i o n ,   t he   l a u n d r y  

i s   p u t   in   t h e   w a t e r   tub   2  and  t h e   m a c h i n e   i s   t u r n e d   o n .  

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

v e r t i c a l   s t a t e   of  t h e   w a t e r   tub   2  as  shown  by  s o l i d   l i n e s  

in  F i g .   14  and  F i g .   15,   and ,   a f t e r   f i n i s h i n g   t h e   f i n a l  

s p i n n i n g   s t e p , -   t h e   d i s p l a c e m e n t   e l e c t r i c   m o t o r   7b,  a n d  

h e n c e   t h e   worm  g e a r   8,  d r i v e s   t h e   p i n i o n   g e a r   9,  w h i c h  

t i l t s   t h e   w a t e r   tub  2  i n t o   a  h o r i z o n t a l   p o s t u r e ,   w h e r e b y  

t h e   s t e p   p r o c e e d s   to   t h e   d r y i n g   one .   T h i s   s t a t e   i s   s h o w n  

by  t h e   t w o - d o t   c h a i n   l i n e s   in   F i g .   14.  D u r i n g   t h e   d r y i n g  

s t e p ,   t h e   r o t a r y   drum  4  i s   r o t a t e d ,   and  t h e   f a n   10  and  t h e  

h e a t e r   11  a r e   p o w e r e d   to  c a r r y   ou t   t h e   d r y i n g   s t e p .  

As  f o r   t h e   w a s h i n g - d r y i n g   m a c h i n e   of  t he   a b o v e -  

m e n t i o n e d   d e s i g n ,   s i n c e   t h e   h o r i z o n t a l   s h a f t   3  f o r   t i l t i n g  

t h e   w a t e r   t u b   2  i s   a r r a n g e d   a t   t h e   o u t s i d e   of  t h e   w a t e r  

t ub   2  and  t h e   f r o n t   and  r e a r   d i r e c t i o n   of  t h e   ma in   body   1 ,  

t h e   b o t t o m   a r e a   of  t h e   ma in   body   1  i s   i n c r e a s e d ;   and  h e n c e  

in  o r d e r   to   make  t h e   same  s i z e   as  a  w a s h i n g - d r y i n g   m a c h i n e  

of   c o n v e n t i o n a l   o n e s ,   t h e   s i z e   of  t h e   w a t e r   tub   2  has   t o  

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

t h e r e o f   i s   d e c r e a s e d .  

F u r t h e r ,   s i n c e   t h e   h o r i z o n t a l   s h a f t   3  f o r  

ii-32*-*-- 
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s u p p o r t i n g   and  t i l t i n g   t h e   w a t e r   t ub   2  i s   a r r a n g e d   a t   t h e  

s i d e   w a l l s   of  t h e   m a i n   body   1  and  t h e   w a t e r   o u t l e t   13  i s  

a r r a n g e d   a t   t h e   s i d e   w a l l ,   t h e   o r b i t   of  t he   w a t e r   o u t l e t  

13  d u r i n g   t i l t i n g   of  t h e   w a t e r   tub   2  b e c o m e s   l a r g e ,   a n d  

t h e   w a t e r   tub   2  can  n o t   h a v e   s u f f i c i e n t   c a p a c i t y   in   t h e  

l i m i t e d   s p a c e   of  t h e   ma in   body   1,  t h e r e b y   p r o b l e m a t i c a l l y  

d i m i n i s h i n g   t h e   w a s h i n g - d r y i n g   l a u n d r y   a m o u n t .   Though   an  - 

a r r a n g e m e n t   of  a  h o r i z o n t a l   s h a f t   3  a t   t h e   c o r n e r i n g   p a r t s  

of   t h e   m a i n   body   1  has   b e e n   i n v e n t e d ,   t h e r e   i s   a  p r o b l e m  

t h a t   t h e   o r b i t s   of  t h e   u p p e r   p a r t   and  t h e   b o t t o m   p a r t   o f  

t h e   c y l i n d r i c a l   w a t e r   tub   2  of  t h e   s a i d   m a c h i n e   d u r i n g   t h e  

t i l t i n g   of  t h e   w a t e r   tub  2  i n t e r f e r e   t h e   s i d e   w a l l s   of  t h e  

m a i n   b o d y   1,  and  t h e   c a p a c i t y   of  t h e   w a t e r   tub   2  can  n o t  

be  s e c u r e d   s u f f i c i e n t l y .  

F u r t h e r ,   d u r i n g   d r y i n g   of  t h e   l a u n d r y   t he   a i r  

f o r   d r y i n g   i s   h e a t e d   and  b l o w n   i n t o   t he   w a t e r   tub   2,  a n d  

t h e n   t h e   humid   a i r   a f t e r   h a v i n g   d r i e d   t h e   l a u n d r y   i s  

d i r e c t l y   e x h a u s t e d   to  t h e   o u t s i d e   of  t h e   m a c h i n e ,   a n d  

t h e r e   a r i s e s   a  p r o b l e m   t h a t   t h e   i n t e r i o r   of  t h e   r o o m  

b e c o m e s   wet   and  t h e   m o i s t u r e   i s   c o n e n s e d   i n t o   w a t e r   on  t h e  

w a l l   s u r f a c e .   T h o u g h ,   on  t h e   o t h e r   h a n d ,   a  c o n d e n s a t i o n  

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

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

be  p r o p o s e d ,   in   c a s e   of  a  w a s h i n g - d r y i n g   m a c h i n e ,   d u r i n g  

t h e   w a s h i n g   i t   i s   n e c e s s a r y   to  c o n t a i n   w a t e r   in   t he   w a t e r  

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

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

c i r c u l a r   c o u r s e   i t s e l f .  

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

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

s p i n n i n g   s t e p ,   and  i f   t h e   w a t e r   r e m a i n s   in  t h e   w a t e r   t u b  

t h e   w a t e r   l e a k s   ou t   of  t he   w a t e r   tub   and  t h e r e   a r i s e s  

s i n c e   t h e   d r y i n g   i s   made  w i t h   t h e   w a t e r   tub   in  h o r i z o n t a l  

s t a t u s ,   and  t h i s   makes   a  p r o b l e m   in   r e l i a b i l i t y .  

F u r t h e r ,   due  to  t h e   c a p a c i t y   of  t h e   r o t a r y   d r u m ,  

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

w a s h a b l e - r i n s a b l e - s p i n a b l e   l a u n d r y   a m o u n t ;   and  the   l a u n d r y  

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

b a d l y   f o r m s   u n e v e n   d r y n e s s   and  much  w r i n k l e s .   T h e r e f o r e ,  

t h e   u s e r   m u s t   j u d g e   w h e t h e r   he  or  she  c a r r i e s   ou t   o n l y   t h e  

w a s h i n g - r i n s i n g - s p i n n i n g   s t e p   or  can  c o n t i n u e   u n t i l   t h e  

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

s t a r t i n g   t h e   w a s h i n g ,   and  i t   i s   much  i n c o n v e n i e n t .  

DISCLOSURE  OF  INVENTION 

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

u t i l i z i n g   a  ma in   body   c a p a c i t y .  

A  s e c o n d   o b j e c t   i s   to  o b t a i n   a  w a t e r   o u t l e t   a n d  

an  o v e r f l o w   o u t l e t   f o r   e f f i c i e n t l y   u t i l i z i n g   t he   main   b o d y  

c a p a c i t y .  

A  t h i r d   o b j e c t   i s   to   o b t a i n   a  c o n s t r u c t i o n   o f  
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t h e   w a t e r   tub   f o r   e f f i c i e n t l y   u t i l i z i n g   t he   m a i n   b o d y  

c a p a c i t y .  

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

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

A  f i f t h   o b j e c t   i s   to  o b t a i n   a  h i g h   r e l i a b i l i t y  

f r e e   of  w a t e r   l e a k a g e   u n d e r   any  r u n n i n g   c o n d i t i o n .  

A  s i x t h   o b j e c t   i s   to  d e t e c t   t h e   l a u n d r y   a m o u n t   "- 

b e f o r e   s t a r t i n g   t h e   d r y i n g   s t e p ,   and  to  p r o p e r l y   j u d g e  

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

o r d e r   to  c o n v e n i e n c e   t he   u s e r .  

In  o r d e r   to  a c c o m p l i s h   t h e   f i r s t   o b j e c t ,   t h e  

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

e n a b l i n g   t i l t i n g   of  a  w a t e r   tub   a t   d i a g o n a l   c o r n e r s   of  a  

ma in   b o d y ,   w h e r e b y   t h e   t i l t i n g   s h a f t s   a r e   p o s i t i o n e d   a t  

c o r n e r .   p a r t s   of  a  ma in   b o d y ,   t h e r e b y   m a x i m i z i n g   t he   w a t e r  

tub   and  e f f i c i e n t l y   u t i l i z e   t h e   c a p a c i t y   in  t h e   ma in   b o d y ,  

even   in   c a s e   of  t he   t i l t i n g   of  t h e   w a t e r   t u b .  

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

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

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

so  as  to  p o s i t i o n   i t   in   t h e   v i c i n i t y   of  c o r n e r s   of  a  m a i n  

body   when  a  w a t e r   tub   i s   t i l t e d   a l m o s t   h o r i z o n t a l l y ,   a n d  

a r r a n g e s   an  o v e r f l o w   o u t l e t   so  as  to  p o s i t i o n   i t   in  t h e  

v i c i n i t y   of  t he   c o r n e r s   of  t he   ma in   body   when  t h e   w a t e r  

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

t h e   w a t e r   o u t l e t   and  t h e   o v e r f l o w   o u t l e t   p a s s   t h r o u g h   t h e  

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

w a t e r   t u b ,   t h e r e b y   e f f i c i e n t l y   u t i l i z i n g   t he   main   b o d y  

c a p a c i t y   and  e n l a r g e   t h e   w a t e r   t u b .  

In  o r d e r   to   a c c o m p l i s h   t he   t h i r d   o b j e c t ,   t h e  

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

d i a g o n a l   c o r n e r s   of  a  ma in   b o d y ,   and  r e n d e r   t he   w a t e r   t u b  

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

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

of  t h e   w a t e r   tub   d u r i n g   t h e   t i l t i n g   can  be  s m a l l ,   t h e r e b y  

e n l a r g i n g   t h e   w a t e r   t u b .  

In  o r d e r   to   a c c o m p l i s h   t he   f o u r t h   o b j e c t ,   t h e  

p r e s e n t   i n v e n t i o n   a r r a n g e s   a  b l o w i n g - i n   p o r t   f o r  

i n t r o d u c i n g   a i r   f o r   d r y i n g   l a u n d r y   i n t o   a  w a t e r   tub  and  a n  

e x h a u s t   o u t l e t   of  t h e   w a t e r   tub   a t   t he   u p p e r   o p e n i n g   p a r t  

t h e r e o f ,   w h e r e b y   t h e   w a t e r   does   n o t   e n c r o a c h   t he   p a t h   o f  

t h e   d r y i n g   a i r ,   t h e r e b y   r e a l i z i n g   r e l i a b l e   w a s h i n g - d r y i n g  

m a c h i n e   f r e e   of  e l e c t r i c i t y   l e a k a g e   and  w a t e r   l e a k a g e   of   a  

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

In   o r d e r   to  a c c o m p l i s h   t h e   f i f t h   o b j e c t ,   t h e  

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

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

of  a  w a t e r   tub   and  c a r r i e s   o u t   t he   d r y i n g   s t e p   in  a l m o s t  

h o r i z o n t a l   s t a t e   of  t h e   w a t e r   tub   t h e r e b y   s p i n n i n g   t h e  

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

d e v i c e ,   w h e r e b y   t h e   w a t e r   d o e s   no t   l e a k   and  can  o f f e r   a  

h i g h   r e l i a b i l i t y   even   when  t h e   w a t e r   r e m a i n s   in  t h e   w a t e r  
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tub   b e f o r e   t he   t i l t i n g .  

In  o r d e r   to  a c c o m p l i s h   t h e   s i x t h   o b j e c t ,   t h e  

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

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

c o n t r o l l i n g   d e v i c e   w h i c h   when  d e t e c t i n g   e x c e e d i n g   o f  

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

p r o c e e d i n g   to  t he   d r y i n g ,   w h e r e b y   t h e   u s e r   n e e d   n o t   t o  

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

s p i n n i n g   s t e p   or  can  c o n t i n u e   u n t i l   t h e   d r y i n g   s t e p   i n  

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

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

BRIEF  DESCRIPTION  OF  DRAWINGS 

F i g . l   i s   a  l o n g i t u d i n a l l y   s e c t i o n a l   v i ew   s h o w i n g  

a  w a s h i n g - d r y i n g   m a c h i n e   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  

in   a  v e r t i c a l   s t a t e ;   F i g .   2  i s   a  l o n g i t u d i n a l l y   s e c t i o n a l  

v i e w   s h o w i n g   the   same  in  a  h o r i z o n t a l   s t a t e ;   F i g .   3  i s   a  

p e r s p e c t i v e   v i ew   p a r t l y   b r o k e n   away  and  s h o w i n g   the   s a m e ;  

F i g .   4  i s   an  o p e n e d - u p   v i e w   s h o w i n g   a  b o t t o m - p a r t   of  t h e  

same;   F i g .   5  i s   an  e n l a r g e d   s e c t i o n a l   v i e w   s h o w i n g   a  w a t e r  

t ub   p a r t   of  t he   same;   F i g .   6  i s   a  s e c t i o n a l   v i e w   s h o w i n g   a  

s p e e d - r e d u c i n g   d e v i c e   of  t h e   same;   F i g .   7  i s   an  e n l a r g e d  

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

r e d u c t i o n   g e a r   of  t he   same;   F i g .   8  i s   a  s c h e m a t i c   v i e w  

s h o w i n g   a  l i m i t   s w i t c h   p a r t ;   F i g .   9  i s   a  d i a g r a m m a t i c   v i e w  

s h o w i n g   a  f l o w   of  a  d r y i n g   a i r ;   F i g .   10  i s   a  h o r i z o n t a l  

s e c t i o n a l   v i e w   s h o w i n g   t he   w a s h i n g - d r y i n g   m a c h i n e   d u r i n g  
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t h e   w a s h i n g - r i n s i n g - s p i n n i n g   s t e p ;   F i g .   11  i s   a  h o r i z o n t a l  

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

t h e   d r y i n g   s t e p ;   F i g .   12  i s   an  e n l a r g e d   s e c t i o n a l   v i e w  

s h o w i n g   a  b o t t o m   p a r t   of  t h e   w a t e r   tub   of  t h e   w a s h i n g -  

d r y i n g   m a c h i n e ;   F i g .   13  i s   a  f l o w   c h a r t   s h o w i n g   a c t i o n s   o f  

t h e   w a s h i n g -   d r y i n g   m a c h i n e ;   F i g .   14  i s   t h e   f r o n t   s e c t i o n a l  

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

F i g .   15  i s   t h e   s i d e   s e c t i o n a l   v i e w   s h o w i n g   t h e   c o n v e n t i o n a l  

w a s h i n g - d r y i n g   m a c h i n e .  

BEST  MODE  FOR  CARRYING  OUT  THE  INVENTION 

R e f e r r i n g   to  t he   a t t a c h e d   d r a w i n g s ,   a n  

e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n   w i l l   be  e x p l a i n e d   i n  

t h e   f o l l o w i n g .   In  F i g . l   t h r o u g h   F i g .   13,  n u m e r a l   1 4  

d e s i g n a t e s   a  p r i s m - l i k e   main   body   A,  and  n u m e r a l   15  a  m a i n  

body   B  h a v i n g   a  l a u n d r y   r e c e i v i n g   o p e n i n g   16  a t   i t s  

c e n t r a l   u p p e r   p a r t .   N u m e r a l   17  d e s i g n a t e s   an  o p e n a b l e  

o u t e r   l i d   f o r   c o v e r i n g   t he   l a u n d r y   r e c e i v i n g   o p e n i n g   1 6 ,  

and  n u m e r a l   18A  a  w a t e r   tub   A  whose   l o w e r   p a r t   i s   f o r m e d  

r e v e r s e l y   t r u n c a t e d - c o n e   so  as  to  e n l a r g e   t h e   w a t e r   t u b  

c a p a c i t y   w i t h o u t   i n t e r f e r i n g   t h e   ma in   body   A  14  d u r i n g   t h e  

t i l t i n g .   N u m e r a l   18B  d e s i g n a t e s   a  w a t e r   tub   B  whose   u p p e r  

p a r t   i s   f o r m e d   t r u n c a t e d - c o n e   so  as  to  e n l a r g e   the   w a t e r  

tub   c a p a c i t y   w i t h o u t   i n t e r f e r i n g   t h e   m a i n   body   A  14  d u r i n g  

t h e   t i l t i n g .   The  w a t e r   t ub   A  18A  and  t h e   w a t e r   tub  B  18B 

c o m p o s e   a  w a t e r   t u b .   N u m e r a l   19  d e s i g n a t e s   a  

w a t e r t i g h t e n i n g   s e a l   member  w h i c h   i s   a r r a n g e d   a t   t h e  
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f i t t i n g   p a r t   b e t w e e n   t h e   w a t e r   tub   A  18A  and  t h e   w a t e r   t u b  

B  18B  and  d e t a i l   w h e r e o f   i s   shown  in  F i g .   5.  N u m e r a l   2 0  

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

p a r t   of  t he   w a t e r   t ub   B.  N u m e r a l   21  d e s i g n a t e s   a n  

o v e r f l o w   o u t l e t   w h i c h   i s   p o s i t i o n e d   in  t he   v i c i n i t y   of  a  

c o r n e r   of  t he   ma in   body   A  14  f o r   m a k i n g   t h e   w a t e r   o v e r f l o w  

d u r i n g   t he   i r r i g a t i n g - r i n s i n g ,   e t c .   N u m e r a l   22  d e s i g n a t e s  

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

21  a t   t h e   o u t s i d e   of  t h e   w a t e r   tub   A  18A,  w h i c h   w a t e r  

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

of  a  c o r n e r   of  t he   ma in   body   A  14  when  t h e   w a t e r   tub  i s  

a l m o s t   h o r i z o n t a l .   N u m e r a l   23  d e s i g n a t e s   a  r e m a i n i n g  

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

w a t e r   tub   18  and  c o n s i s t s   of  a  p a i r   of  e l e c t r o d e s .   T h e  

w a t e r   tub   A  18A  c o m p r i s e s   t h e r e i n   a  r o t a r y   drum  2 5  

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

24,  and  a  p u l s a t o r   26.  The  p u l s a t o r   26  i s   f i t t e d   on  a  

w a s h i n g   s h a f t   28  of  a  m e c h a n i c a l   p a r t   27,  and  t h e   r o t a r y  

drum  25  i s   c o n n e c t e d   to  a  s p i n n i n g   s h a f t   29  of  t h e  

m e c h a n i c a l   p a r t   27.  F u r t h e r ,   t h e   s p i n n i n g   s h a f t   29  i s  

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

s h a f t   28  by  t h e   a b o v e - m e n t i o n e d   m e c h a n i c a l   p a r t   2 7 .  

N u m e r a l   30  d e s i g n a t e s   an  i n p u t   s h a f t   of  t h e   m e c h a n i c a l  

p a r t   27.  The  i n p u t   s h a f t   30  c o m p r i s e s   a  m e c h a n i c a l   p u l l e y  

A  31  and  a  m e c h a n i c a l   p u l l e y   B  32.  N u m e r a l   33  d e s i g n a t e s  

a  w a s h i n g   e l e c t r i c   m o t o r ,   and  n u m e r a l   34  a  w a s h i n g   p u l l e y  

9 
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p r o v i d e d   to   t h e   w a s h i n g   e l e c t r i c   m o t o r   33,  and  t h e  

m e c h a n i c a l   p u l l e y   A  31  i s   l i n k e d   w i t h   t h e   w a s h i n g   p u l l e y  

34  w i t h   a  b e l t   A  3 5 .  

As  shown  in  F i g .   6,  n u m e r a l   36  d e s i g n a t e s   a  

d r y i n g   e l e c t r i c   m o t o r ,   n u m e r a l   37  a  s p e e d   r e d u c t i o n   g e a r  

c o n s i s t i n g   of  a  worm  g e a r   and  a  worm  w h e e l   w h i c h   i s  

c o n n e c t e d   w i t h   t h e   d r y i n g   e l e c t r i c   m o t o r   36.  N u m e r a l   38  

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

m o t o r   36,  and  t he   s p e e d   r e d u c t i o n   g e a r   37  i s   c o n n e c t e d   t o  

t h e   d r y i n g   p u l l e y   38  w i t h   a  c o n n e c t a b l e   and  r e l e a s a b l e  

c l u t c h   39.  N u m e r a l   40  d e s i g n a t e s   a  b e l t   B  f o r   c o n n e c t i n g  

t h e   m e c h a n i c a l   p u l l e y   B  32  to  t h e   d r y i n g   p u l l e y   3 8 .  

N u m e r a l   41  d e s i g n a t e s   an  e l e c t r i c   m o t o r   mount   w h i c h   i s  

a t t a c h e d   to  t h e   b o t t o m   s u r f a c e   of  t h e   w a t e r   tub  18A  and  t o  

w h i c h   s e c u r e d   a r e   t he   m e c h a n i c a l   p a r t   27,  t he   w a s h i n g  

e l e c t r i c   m o t o r   33  and  t h e   d r y i n g   e l e c t r i c   m o t o r   3 6 .  

N u m e r a l   42  d e s i g n a t e s   a  p i l l a r ,   n u m e r a l   43  a  t i l t i n g   s h a f t  

a r r a n g e d   a t   t h e   p i l l a r   42  so  as  to  be  p o s i t i o n e d   a t   t h e  

d i a g o n a l   c o r n e r   p a r t   of  t h e   ma in   body   A  14.  The  p i l l a r   4 2  

i s   s e c u r e d   to  t h e   e l e c t r i c   m o t o r   moun t   41,  and  a  u n i t  

i n c l u d i n g   t he   e l e c t r i c   m o t o r   mount   41,  t h e   t i l i n g   s h a f t s  

43,   and  t h e   p i l l a r s   42  i s   c a l l e d   a  s u p p o r t .   N u m e r a l   4 4  

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

p e r i p h e r y   of  t h e   w a t e r   tub   18A  and  s e c u r e d   to  the   p i l l a r s  

42  a t   b o t h   ends   t h e r e o f ;   and  n u m e r a l   45  d e s i g n a t e s   t w o  

s u s p e n s i o n s   f o r   s u s p e n d i n g   t h e   w a t e r   t u b ,   t he   s u p p o r t ,  

10  
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e t c .   a t   t h e   p a r t   of  t i l t i n g   s h a f t   43  f r o m   t h e   m a i n   body   A 

14.  N u m e r a l   46  d e s i g n a t e s   a  b a s e   w h i c h   i s   s e c u r e d   to  t h e  

b o t t o m   s u r f a c e   of  t h e   main   body   A  14  and  to  w h i c h   s e c u r e d  

a r e   a  b l o w e r   47,  a  h e a t   e x c h a n g e r   48  f o r   c o n d e n s a t i o n ,   a n d  

a  t i l t i n g   e l e c t r i c   m o t o r   49  f o r   t i l t i n g   t he   w a t e r   t u b .  

F i g .   7  shows   a  t i l t i n g   d e v i c e ,   w h e r e i n   n u m e r a l   5 0  

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

t h e   o u t p u t   s h a f t   51  of  t he   t i l t i n g   e l e c t r i c   m o t o r   to  o r  

f rom  an  i n p u t   s h a f t   53  of  a  t i l t i n g   s p e e d   r e d u c i n g   d e v i c e  

52.  The  t i l t i n g   s p e e d   r e d u c i n g   52  i s   so  d e s i g n e d   t h a t   i t s  

i n p u t   s h a f t   53  c o m p r i s e s   a  worm  g e a r   54  w h i c h   m e s h e s   a  

worm  w h e e l   57  a r r a n g e d   on  an  o u t p u t   s h a f t   56  of  t h e   t i l i n g  

s p e e d   r e d u c i n g   d e v i c e   so  as  to  r e d u c e   t h e   s p e e d .   As  s h o w n  

in  F i g .   8,  a  w i r e   58  has   i t s   end  s e c u r e d   to  a  w i r e   s e c u r i n g  

member  59  a t t a c h e d   to  t h e   e l e c t r i c   m o t o r   moun t   41,  a n d  

w i n d s   i t s   way  a r o u n d   a  g u i d e   p u l l e y   A  60  and  a  g u i d e  

p u l l e y   B  61  s e c u r e d   to  t he   ma in   body   A  14,  so  as  to  b e  

wound  up  a r o u n d   a  w i n d i n g   up  p u l l e y   55  s e c u r e d   to  t h e  

a b o v e - m e n t i o n e d   o u t p u t   s h a f t   56  of  t h e   t i l t i n g   s p e e d  

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

r e d u c i n g   d e v i c e   52  and  t he   w i n d i n g   up  p u l l e y   55  c o m p o s e  

t h e   t i l t i n g   d e v i c e .   The  g u i d e   p u l l e y   A  60  and  t h e   g u i d e  

P u l l e y   B  61  a r e   moved  by  a  c e r t a i n   d i s t a n c e   by  t h e   t e n s i o n  

of  t h e   w i r e   58,  and  r e s p e c t i v e l y   h a v e   a  s p r i n g   A  62  and  a  

s p r i n g   B  63  f o r   r e t u r n i n g   t h o s e   p u l l e y s   to  t h e   i n i t i a l  

p o s i t i o n s   when  t h e   t e n s i o n   of  t h e   w i r e   58  d i s a p p e a r s .  
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N u m e r a l   64  d e s i g n a t e s   a  l i m i t   s w i t c h   A  f o r   d e t e c t i n g   t h e  

v e r t i c a l   s t a t e   of  t h e   w a t e r   tub   w h i c h   i s   a c t u a t e d   by  t h e  

g u i d e   p u l l e y   B  61,  and  n u m e r a l   65  d e s i g n a t e s   a  l i m i t  

s w i t c h   B  f o r   d e t e c t i n g   t h e   h o r i z o n t a l   s t a t e   of  t he   w a t e r  

t u b .   N u m e r a l   66  d e s i g n a t e s   a  f a n   d u c t   w h i c h   f o r m s   a n  

a i r f l o w   c h a n n e l   f rom  t h e   b l o w e r   47  to  t he   h e a t   e x c h a n g e r  

48,  and  n u m e r a l   67  d e s i g n a t e s   a  h e a t e r   w h i c h   i s   a r r a n g e d  

a t   t he   u p p e r   p a r t   of  t he   w a t e r   tub   B  18B  and  o p e n s   a  

-.  b l o w i n g - i n   p o r t   68  f o r   i n t r o d u c i n g   the   d r y i n g   a i r   i n t o   t h e  

w a t e r   tub   B  18B,  and  c o m m u n i c a t e s   w i t h   a  d i s c h a r g i n g   d u c t  

A  69,  a  d i s c h a r g i n g   d u c t   B  70,  and  a  s l i d i n g   p a r t   71.  T h e  

h e a t e r   67  c o m m u n i c a t e s   w i t h   t h e   d i s c h a r g i n g   d u c t   B  70  

t h r o u g h   an  e x p a n d a b l e   and  c o l l a p s i b l e   b e l l o w s   A  7 2 .  

N u m e r a l   73  d e s i g n a t e s   an  e x h a u s t   o u t l e t   f o r   t he   d r y i n g   a i r  

w h i c h   i s   o p e n e d   a t   t h e   b o t t o m   s u r f a c e   of  an  i n n e r   l i d   2 0  

w h i c h   i s   p r o v i d e d   w i t h   a  f i l t e r   74.  N u m e r a l   75  d e s i g n a t e s  

an  i n t a k e   d u c t   A  c o m m u n i c a t i n g   w i t h   an  i n t a k e   d u c t   B  7 7  

t h r o u g h   a  s l i d i n g   p a r t   76;  and  an  i n t a k e   d u c t   B  7 7  

X  c o m m u n i c a t e s   w i t h   a  f a n   i n t a k e   d u c t   79  t h r o u g h   a n  

e x p a n d a b l e   and  c o l l a p s i b l e   b e l l o w s   B  78.  By  t h e s e  

c o n f i g u r a t i o n ,   as  shown  in  F i g .   9,  a  c i r c u l a r   c o u r s e   of  t h e  

d r y i n g   a i r   f r o m   t he   b l o w e r   47  to  t h e   h e a t   e x c h a n g e r   4 8 ,  

and  i n t o   t h e   w a t e r   tub   A  18A  and  t he   w a t e r   tub  B  18B  i s  

c i r c u i t e d .  

N u m e r a l   80  d e s i g n a t e s   a  c o n t r o l l i n g   d e v i c e   f o r  

c o n t r o l l i n g   t h e   w a s h i n g   e l e c t r i c   m o t o r   33,  t h e   m e c h a n i c a l  
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p a r t   27,  t h e   d r y i n g   e l e c t r i c   m o t o r   36,  t h e   t i l t i n g  

e l e c t r i c   m o t o r   49,   t h e   h e a t e r   67,  e t c .   N u m e r a l   8 1  

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

t h e   c o n t r o l l i n g   d e v i c e   80  and ,   in  t h i s   e m b o d i m e n t ,  

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

t h e   w a s h i n g   e l e c t r i c .   m o t o r   33  c a u s e d   by  t h e   l a u n d r y   a m o u n t  

in  c a s e   of  t h e   d r i v i n g   of  t he   p u l s a t o r   26  by  t h e   w a s h i n g  

e l e c t r i c   m o t o r   33  d u r i n g   t h e   w a s h i n g   s t e p .   T h a t   i s ,   t h e  

g.  w a t e r   i s   s u p p l i e d   to  t he   l o w e r   l e v e l ,   and  t h e   p u l s a t o r   26  

is   d r i v e n   when  t h e   c a p a c i t o r   t e r m i n a l   v o l t a g e   of  t h e  

w a s h i n g   e l e c t r i c   m o t o r   33  is   m e a s u r e d ,   to  j u d g e   t h e  

l a u n d r y   a m o u n t .   T h e n ,   t he   w a t e r   i s   s u p p l i e d   a d d i t i o n a l l y  

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

s t a r t e d .  

N e x t ,   a c t i o n s   of  an  e m b o d i m e n t   w i l l   b e  

e x p l a i n e d .   F i g . l   shows  t he   s t a t e   of  t h e   w a t e r   tub   d u r i n g  

t h e   w a s h i n g - r i n s i n g - s p i n n i n g   s t e p .   D u r i n g   t h e   w a s h i n g -  

r i n s i n g   s t e p ,   t h e   w a s h i n g   s h a f t   28  of  t h e   r o t a r y   drum  i s  

\ ,   u p r i g h t e d   v e r t i c a l   to  t h e   i n s t a l l a t i o n   s u r f a c e   of  t he   m a i n  

body   A  14  when  t h e   p u l s a t o r   26,  w h i c h   i s   c o n n e c t e d   to  t h e  

w a s h i n g   s h a f t   28  w i t h   t h e   m e c h a n i c a l   p a r t   27,  i s   r o t a t e d  

by  t h e   w a s h i n g   e l e c t r i c   m o t o r   33  in   a  p r e d e t e r m i n e d  

f o r w a r d / b a c k w a r d   c y c l e s   . 

At  t h a t   t i m e ,   as  m e n t i o n e d   a b o v e ,   t h e   l a u n d r y  

d e t e c t i n g   means   81  j u d g e s   t h e   l a u n d r y   a m o u n t .   The  d r y a b l e  

l a u n d r y   a m o u n t   i s   a b o u t   a  h a l f   of  t h e   w a s h a b l e   one  of  t h e  
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same  v e s s e l   c a p a c i t y ;   n a m e l y ,   i f   t h e   l a t t e r   i s   4  kg,  t h e  

f o r m e r   i s   2  kg .   T h e r e f o r e ,   i f   t h e   l a u n d r y   a m o u n t   i s  

j u d g e d   in   e x c e s s   of  t h e   p r e d e t e r m i n e d   l i m i t ,   i . e . ,   2  k g ,  

t h e   c o n t r o l l i n g   d e v i c e   80  c a r r i e s   o u t   o n l y   t h e   w a s h i n g -  

r i n s i n g - s p i n n i n g   s t e p ,   and  t h e n   g i v e s   n o t i c e   of  " t h e  

w a s h i n g   f i n i s h e d "   to  i n f o r m   t he   u s e r   i t   ( t h e   f i r s t   t h r o u g h  

t h e   5 t h   s t e p s   of  F i g . l 4 ( s i c )   )  .  I f   t he   u s e r   w i s h e s   t o  

p r o c e e d   and  f i n i s h   t he   d r y i n g ,   he  or  she  t a k e s   away  a  p a r t  

of  t he   l a u n d r y   and  c a r r i e s   ou t   t he   d r y i n g .   I f   t he   l a u n d r y  

a m o u n t   i s   l e s s   t h a n   t h e   p r e d e t e r m i n e d   l i m i t ,   i . e . ,   2  k g ,  

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

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

i s   g i v e n   ( t h e   4 t h   s t e p ,   and  t h e   6 t h   t h r o u g h   9 t h   s t e p s   o f  

F i g . l 4 ( s i c )   )  .  T h o u g h ,   d u r i n g   t h e   w a s h i n g   s t e p ,   t he   w a t e r  

t ub   i s   f i l l e d   w i t h   w a t e r   f o r   w a s h i n g ,   t h e   w a t e r   tub  A  18A 

has   b e e n   f i t t i n g l y   s e c u r e d   to  t he   w a t e r   tub   B  18B  w i t h   t h e  

s e a l i n g   member   19,  w h i c h   p r e v e n t s   t h e   w a t e r   f rom  l e a k i n g  

o u t ,   a f f o r d i n g   a  v e r y   h i g h   r e l i a b i l i t y .   D u r i n g   t h e  

s p i n n i n g   s t e p ,   t h e   r o t a r y   drum  25  i s   c o n n e c t e d   to  t h e  

s p i n n i n g   s h a f t   29  w i t h   t he   m e c h a n i c a l   p a r t   27  and  r o t a t e d  

a t   a  h i g h   s p e e d   of  a b o u t   800  rpm  so  as  to  d e w a t e r   t h e  

l a u n d r y .   D u r i n g   t h a t   t i m e ,   t h e   v i b r a t i o n   of  t h e   r o t a r y  

drum  25  i s   t r a n s f e r r e d   to  t h e   s u s p e n s i o n s   45  t h r o u g h   t h e  

w a t e r   tub   A  18A  and  t he   t i l t i n g   s h a f t s   43,  to  be  d a m p e d  

t h e r e .   D u r i n g   t h e   w a s h i n g - r i n s i n g - s p i n n i n g   s t e p ,   t h e  

s p e e d   r e d u c t i o n   g e a r   37  i s   d i s c o n n e c t e d   f r o m   t h e   d r y i n g  
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p u l l e y   38  w i t h   t h e   c l u t c h   39.  H e n c e ,   t h e   r o t a t i o n   of  t h e  

w a s h i n g   e l e c t r i c   m o t o r   33  i s   n o t   t r a n s f e r r e d   to   t h e   s p e e d  

r e d u c t i o n   g e a r   37  and  t h e   d r y i n g   e l e c t r i c   m o t o r   3 6 ,  

w h e r e b y   t he   d r i v e s   of  t h e   p u l s a t o r   26  and  t h e   r o t a r y   d r u m  

25  i s   n o t   h i n d e r e d .  

In  c a s e   t h e r e   i s   any  p r o b a b i l i t y   t h a t   some  w a t e r  

r e m a i n s   in   t he   w a t e r   tub   A  18A  as  in  c a s e   of  c a r r y i n g   o u t  

t h e   d r y i n g   o n l y ,   t h e   c o n t r o l l i n g   d e v i c e   80  c a r r i e s   ou t   t h e  

s p i n n i n g   b e f o r e   t he   t i l t i n g   of  t h e   w a t e r   tub   when  t h e  

d r y i n g   s t e p   is-  d i r e c t l y   s t a r t e d .   By  d o i n g   t h i s ,   t he   ' 

l a u n d r y   has   been   d e w a t e r e d   when  t h e   w a t e r   tub   i s   t i l t e d ,  

and  no  w a t e r   r e m a i n s   in   t h e   w a t e r   t u b ,   and  a  v e r y   h i g h  

r e l i a b i l i t y   f r e e   of  w a t e r   l e a k a g e   d u r i n g   t h e   t i l t i n g   i s  

a f f o r d e d .  

F u r t h e r ,   in  c a s e   t h e   r e m a i n i n g   w a t e r   d e t e c t o r   2 3  

c o n f i r m s   no  w a t e r   r e m a i n i n g   in  t h e   w a t e r   tub   A  18A  w h e n  

p r o c e e d i n g   to  t he   d r y i n g   s t e p ,   n a m e l y   when  t h e   r e s i s t a n c e  

b e t w e e n   t h e   e l e c t r o d e s   of  t h e   r e m a i n i n g   w a t e r   d e t e c t o r   2 3  

e x c e e d s   t he   p r e d e t e r m i n e d   l i m i t ,   t h e   w a t e r   tub   i s   t i l t e d .  

H e n c e ,   in   c a s e   any  w a t e r   r e m a i n s   in   t h e   w a t e r   tub   18,  t h e  

w a t e r   t ub   i s   n e v e r   t i l t e d ,   a f f o r d i n g   a  v e r y   h i g h  

r e l i a b i l i t y .   The  t i l t i n g   i s   c a r r i e d   o u t   by  t h a t   t h e  

t i l t i n g   c l u t c h   i s   c o n n e c t e d ,   t h e   t i l t i n g   e l e c t r i c   m o t o r   i s  

d r i v e n ,   and  the   w i n d i n g   up  p u l l e y   55  s e c u r e d   to  t he   o u t p u t  

s h a f t   56  of  t he   t i l t i n g   s p e e d   r e d u c t i o n   g e a r   w i n d s   up  t h e  

w i r e   58,  w h e r e b y   t h e   w a t e r   tub   i s   g r a d u a l l y   t i l t e d   a r o u n d  
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t h e   t i l t i n g   s h a f t s   43.  When  t h e   w a t e r   tub   b e c o m e s  

h o r i z o n t a l ,   t h e   l i m i t   s w i t c h   B  65  is   a c t u a t e d   so  as  t o  

s t o p   t he   t i l t i n g   e l e c t r i c   m o t o r   49.  Then  t h e   g u i d e   p u l l e y  

A  61  i s   moved  by  t h e   t e n s i o n   of  t h e   w i r e   58,  to  r e l e a s e  

t h e   l i m i t   s w i t c h   A  64.  D u r i n g   t he   a b o v e - m e n t i o n e d  

t i l t i n g ,   s i n c e   t he   t i l t i n g   s h a f t s   43  a r e   a r r a n g e d   at   t h e  

c o r n e r   p a r t s   of  t h e   main   body   A  14,  t h e   s i z e   of  t he   w a t e r  

tub   can  be  m a x i m i z e d   in  s p i t e   of  i t s   t i l t i n g ,   and  t h e  

c a p a c i t y   of  t he   ma in   body   can  be  e f f e c t i v e l y   u t i l i z e d .  

F u r t h e r ,   s i n c e   t he   b o t t o m   p a r t   and  t h e   u p p e r   p a r t   of  t h e  

w a t e r   tub   A  18A  and  t he   w a t e r   tub  B  18B  a r e   f o r m e d   i n  

t r u n c a t e d - c o n e s ,   t h e y   can  ge t   r i d   of  i n t e r f e r e n c e   w i t h   t h e  

s i d e   w a l l s   of  t h e   main   body  14,  and  t he   c a p a c i t y   of  t h e  

ma in   body   A  14  can  e f f e c t i v e l y   be  u t i l i z e d ,   t h e r e b y   t o  

m a x i m i z e   t h e   w a t e r   tub   c a p a c i t y .   S i n c e ,   as  shown  i n  

F i g .   11  and  F i g .   12,  t he   w a t e r   o u t l e t   22  i s   a r r a n g e d   so  a s  

to  be  p o s i t i o n e d   a t   t he   c o r n e r   p a r t   of  t h e   main   body  A  1 4  

in  c a s e   t h e   w a t e r   tub  is   h o r i z o n t a l   and  t h e   o v e r f l o w  

o u t l e t   21  i s   a r r a n g e d   a t   t h e   c o r n e r   p a r t   of  t he   main   b o d y  

A  14,  t h e   o r b i t s   of  t he   w a t e r   o u t l e t   22  and  t h e   o v e r f l o w  

o u t l e t   21  d u r i n g   t h e   t i l t i n g   p a s s   t h r o u g h   t h e   c o r n e r i n g  

p a r t s   of  t h e   m a i n   body  A  14,  and  t h e   c a p a c i t y   of  t he   m a i n  

body   A  14  can  be  e f f e c t i v e l y   u t i l i z e d   t h e r e b y   to  e n l a r g e  

t h e   w a t e r   t u b .  

N e x t ,   in  t he   d r y i n g   s t e p ,   t he   t i l t i n g   c l u t c h   5 0  

i s   r e l e a s e d ,   and  t he   b l o w e r   36  a l o n e   i s   d r i v e n   by  t h e  
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t i l t i n g   e l e c t r i c   m o t o r   49.  At  t h e   same  t i m e ,   t h e   d r y i n g  

e l e c t r i c   m o t o r   i s   d r i v e n ,   and  t h e   s p e e d   r e d u c t i o n   g e a r   3 7  

i s   c o n n e c t e d   to   t h e   d r y i n g   p u l l e y   38  w i t h   t h e   c l u t c h   3 9 .  

The  r o t a t i o n   s p e e d   of  t h e   d r y i n g   e l e c t r i c   m o t o r   36  i s  

d e c e l e r a t e d   to  a b o u t   60  rpm  by  t h e   s p e e d   r e d u c t i o n   g e a r  

37,  and  a l s o   t h e   t o r q u e   i s   i n c r e a s e d .   H e n c e ,   e v e n   a  s m a l l  

e l e c t r i c   m o t o r   can  a f f o r d   a  g r e a t   t o r q u e ,   and  n o  

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

s p e e d .   The  r o t a r y   drum  25  b e g i n s   to  be  r o t a t e d   a t   a  

p r e d e t e r m i n e d   s p e e d   of  a b o u t   60  rpm  w i t h   t he   b e l t   B  40  b y  

t h e   d r y i n g   e l e c t r i c   m o t o r   36,  so  as  to  r o l l   t h e   l a u n d r y   i n  

t h e   r o t a r y   drum  25.  The  d r y i n g   a i r   h e a t e d   by  t he   h e a t e r  

67  i s   b lown   i n t o   t he   w a t e r   tub   t h r o u g h   t he   b l o w i n g - i n   p o r t  

68,  to  d ry   t he   l a u n d r y .   A i r   w h i c h   has   become   much  h u m i d  

a f t e r   d r y i n g   t h e   l a u n d r y   goes   t h r o u g h   t h e   e x h a u s t   o u t l e t  

73  and  v i a   a  l i n t   f i l t e r   74  to   t h e   h e a t   e x c h a n g e r   48,  a n d  

i s   d e h u m i d i f i e d ,   and  t h e r e a f t e r   r e t u r n s   to  t h e   b l o w e r .   I n  

t h i s   way,  t h e   a i r   d r i e s   t he   l a u n d r y   c i r c u i t i n g   t h e   c o u r s e  

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

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

f r o m   t h e   c i t y   w a t e r .  

S i n c e   t h e   h e a t e r   67,  t h e   b l o w i n g - i n   p o r t   68  f o r  

i n t r o d u c i n g   t he   a i r   in   t h e   w a t e r   t u b ,   and  t h e   e x h a u s t  

o u t l e t   73  a r e   a r r a n g e d   a t   t h e   u p p e r   p a r t   of  t h e   w a t e r   t u b ,  

no  w a t e r   s p l a s h e s   t h e   h e a t e r   67,  no r   w a t e r   e n c r o a c h e s   t h e  

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

l e a k a g e ;   and  f u r t h e r   s i n c e   t h e   a i r   f o r   d r y i n g   i s   b l o w n   i n  

t he   r o t a r y   drum  25  i n s t a n t a n e o u s l y   a f t e r   b e i n g   h e a t e d ,   i t  

v e r y   e f f i c i e n t l y   d r i e s   t h e   l a u n d r y .   N e x t ,   when  t h e   d r y i n g  

s t e p   is   f i n i s h e d ,   t h e   r o t a r y   drum  25  i s   s t o p p e d ,   t h e  

t i l t i n g   c l u t c h   50  i s   c o n n e c t e d   and  t h e   t i l t i n g   e l e c t r i c  

m o t o r   49  r e v e r s e l y   r o t a t e s ,   to  u n w i n d   t he   w i r e   58  w h i c h  

has   been   wound  up  a r o u n d   t h e   w i n d i n g   up  p u l l e y   65.  W h e n  

t h e   w a t e r   t u b s   18  a r e   u p r i g h t e d   v e r t i c a l ,   t he   t e n s i o n   o f  

t h e   w i r e   58  i s   s u c h   r e d u c e d   t h a t   t he   g u i d e   p u l l e y   A  60  i s  

r e t u r n e d   to  t h e   i n i t i a l   p o s i t i o n   by  t he   s p r i n g   A  62,  t o  

a c t u a t e   the   l i m i t   s w i t c h   A  64,  w h i c h   s t o p s   t he   t i l t i n g  

e l e c t r i c   m o t o r   49.  In  t h e   a b o v e - m e n t i o n e d   m a n n e r ,   a  

s e r i e s   of  s t e p s   f rom  w a s h i n g   to   d r y i n g   i s   c a r r i e d   o u t .  

INDUSTRIAL  A P P L I C A B I L I T Y  

As  has   b e e n   d e s c r i b e d ,   t he   p r e s e n t   i n v e n t i o n  

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

w a s h i n g   m a c h i n e   ma in   b o d y ,   w h e r e b y   i t   can  wash  a  c e r t a i n  

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

body   of  w a s h i n g   m a c h i n e .  

F u r t h e r ,   t he   p r e s e n t   i n v e n t i o n   i s   t h a t   a  p a i r   o f  

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

ma in   body  and  a  w a t e r   o u t l e t   i s   a r r a n g e d   in  t he   v i c i n i t y  

of  t he   c o r n e r   p a r t   of   t h e   m a i n   b o d y ;   and  when  t he   w a t e r  

tub   a l m o s t   h o r i z o n t a l i z e d ,   and  a r r a n g e s   an  o v e r f l o w   o u t l e t  

in  t he   v i c i n i t y   of  t h e   c o r n e r i n g   p a r t   of  t he   main   b o d y ,  
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w h e r e b y   t he   o r b i t s   of  t h e   w a t e r   o u t l e t   and  t h e   o v e r f l o w  

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

of  t h e   ma in   b o d y ,   and  t he   c a p a c i t y   of  t h e   m a i n   body   can  b e  

u t i l i z e d   e f f i c i e n t l y   and  t he   w a t e r   tub   can   be  made  l a r g e .  

M o r e o v e r ,   t he   p r e s e n t   i n v e n t i o n   a r r a n g e s   t h e  

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

b o d y ,   and  made  t h e   w a t e r   tub   a l m o s t   in   c y l i n d e r   h a v i n g   t h e  

u p p e r   p a r t   and  b o t t o m   p a r t   t h e r e o f   f o r m e d   a l m o s t  

t r u n c a t e d - c o n e ,   and  t h e r e b y   t he   o r b i t   of  t h e   w a t e r   t u b  

d u r i n g   t h e   t i l t i n g   i s   made  s m a l l ,   and  t h e   w a t e r   tub   can   b e  

made  l a r g e .  

F u r t h e r ,   s i n c e   t he   p r e s e n t   i n v e n t i o n   p r o v i d e   a  

b l o w i n g - i n   p o r t   and  an  e x h a u s t   p o r t   a t   t h e   u p p e r   p a r t   o f  

t h e   w a t e r   t u b ,   no  w a t e r   s p l a s h e s   t h e   h e a t e r   nor   w a t e r  

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

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

w a t e r   l e a k a g e .  

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

d e v i c e   w h i c h   c a r r i e s   ou t   t h e   w a s h i n g - r i n s i n g   s p i n n i n g   s t e p  

in   t h e   a l m o s t   v e r t i c a l   s t a t e   of  t h e   w a t e r   t ub   and  c a r r i e s  

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

w a t e r   t ub   and  c a r r i e s   ou t   t h e   s p i n n i n g   s t e p   b e f o r e   t h e  

d r i v i n g   of  t h e   t i l t i n g   d e v i c e ,   w h e r e b y   e v e n   when  t h e   w a t e r  

r e m a i n s   in  t he   w a t e r   tub   b e f o r e   t h e   t i l t i n g   t h e   w a t e r   i s  

r e m o v e d   by  t he   s p i n n i n g ,   and  no  w a t e r   l e a k s   d u r i n g   t h e  

t i l t i n g ,   t h e r e b y   a  h i g h   r e l i a b i l i t y   can  be  o f f e r e d .  
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M o r e o v e r ,   t h e   p r e s e n t   i n v e n t i o n   has   a  l a u n d r y  

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

b e f o r e   t h e   d r y i n g   s t e p   and  t he   c o n t r o l l i n g   d e v i c e ,   a n d  

s t o p s   t he   s t e p   to   t h e   d r y i n g   by  t h e   c o n t r o l l i n g   d e v i c e  

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

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

j u d g e   b e f o r e   s t a r t i n g   t h e   w a s h i n g   w h e t h e r   he  or  she  m u s t  

c a r r y   ou t   o n l y   t h e   w a s h i n g - r i n s i n g - s p i n n i n g   s t e p   or  s h e  

can  c o n t i n u e   u n t i l   t h e   d r y i n g   s t e p   d e p e n d i n g   on  t h e  

l a u n d r y   a m o u n t ,   and  i t   g i v e s   c o n v e n i e n c e s .  
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CLAIMS 

1.  A  w a s h i n g - d r y i n g   m a c h i n e   c o m p r i s i n g 1 :  

a  p r i s m - s h a p e   m a i n   b o d y ;  

a  w a t e r   tub  ; 

a  r o t a r y   drum  a r r a n g e d   in   t he   w a t e r   tub   ; 

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

t ub   to   be  t i l t e d   i n t o   a  s u b s t a n t i a l l y   v e r t i c a l   s t a t e   and  a  

s u b s t a n t i a l l y   h o r i z o n t a l   s t a t e ;  

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

a r o u n d   t he   t i l t i n g   s h a f t s ;   a n d  

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

r o t a r y   drum,  a  h e a t e r ,   and  a  b l o w e r ;  

w h e r e i n :  

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

in   a  s u b s t a n t i a l l y   v e r t i c a l   s t a t e   of  t he   w a t e r   tub  and  t h e  

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

s t a t e   of  t h e   w a t e r   t u b ;   a n d  

t he   p a i r   of  t i l t i n g   s h a f t s   i s   a r r a n g e d   a t   t h e  

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

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

w h e r e i n :  

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

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

t ub   and  a t   t he   b o t t o m   p a r t   of  t h e   w a t e r   t u b ;  

t h e   w a t e r   o u t l e t   i s   p r o v i d e d   to  be  p o s i t i o n e d   i n  

t h e   v i c i n i t y   of  t h e   c o r n e r   p a r t   of  t h e   ma in   body  when  t h e  
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w a t e r   tub   i s   s u b s t a n t i a l l y   in   h o r i z o n t a l   s t a t e ;   a n d  

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

in  t he   v i c i n i t y   of  t he   c o r n e r   p a r t   of  t h e   ma in   body  c o r n e r  

when  t he   w a t e r   tub   i s   s u b s t a n t i a l l y   in  v e r t i c a l   s t a t e .  

3.  A  w a s h i n g - d r y i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   1 

w h e r e i n :  

t h e   w a t e r   tub  i s   f o r m e d   i n t o   a  s u b s t a n t i a l  

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

s u b s t a n t i a l l y   t r u n c a t e d - c o n e .  

4.  A  w a s h i n g - d r y i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   1 

c o m p r i s i n g :  

a  b l o w i n g - i n   p o r t   f o r   i n t r o d u c i n g   l a u n d r y - d r y i n g  

a i r   i n t o   t he   w a t e r   tub  and  an  e x h a u s t   o u t l e t   f rom  t h e  

w a t e r   tub   a t   an  u p p e r   o p e n i n g   p a r t   of  t h e   w a t e r   t u b .  

5.  A  w a s h i n g - d r y i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   1 

c o m p r i s i n g :  

a  c o n t r o l l i n g   d e v i c e   f o r   c a r r y i n g   ou t   s a i d  

w a s h i n g - r i n s i n g - s p i n n i n g   s t e p   in  t h e   s u b s t a n t i a l l y  

v e r t i c a l   s t a t e   of  t h e   w a t e r   tub   and  s a i d   d r y i n g   s t e p   i n  

t h e   s u b s t a n t i a l l y   h o r i z o n t a l   s t a t e   of  t h e   w a t e r   t u b ;  

w h e r e i n :  

t h e   c o n t r o l l i n g   d e v i c e   c o n t r o l s   in   a  m a n n e r   t o  

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

t i l t i n g   d e v i c e .  

6.  A  w a s h i n g - d r y i n g   m a c h i n e   a c c o r d i n g   to  c l a i m   1 

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

w a s h i n g - r i n s i n g - s p i n n i n g   s t e p   in  t h e   s u b s t a n t i a l l y  

v e r t i c a l   s t a t e   of  t h e   w a t e r   t u b   and  t he   d r y i n g   s t e p   in   t h e  

s u b s t a n t i a l l y   h o r i z o n t a l   s t a t e   of  t he   w a t e r   t u b ;   a n d  

a  l a u n d r y   a m o u n t   d e t e c t i n g   means   f o r   d e t e c t i n g  

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

w h e r e i n :  

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

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

p r e d e t e r m i n e d   l i m i t   i s   d e t e c t e d .  
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LIST  OF  REFERENCE  NUMERALS 

14  main   body   A 

18A  . . . .   w a t e r   tub   A 

18B  . . . .   w a t e r   tub   B 

22  w a t e r   o u t l e t  

25  r o t a r y   d r u m  

33  w a s h i n g   e l e c t r i c   m o t o r  

36'  d r y i n g   e l e c t r i c   m o t o r  

37  s p e e d   r e d u c t i o n   g e a r  

39  c l u t c h  

43  t i l t i n g   s h a f t  

47  b l o w e r  

67  h e a t e r  

80  c o n t r o l l i n g   d e v i c e  

81  l a u n d r y   a m o u n t   d e t e c t i n g   m e a n s  
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