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(g)  Speed  variator  for  laundry  washing  machine. 

  A  speed  variator  for  a  laundry  washing  machine  compris- 
ing  a  drum  (6)  mounted  for  rotation  in  a  laundering  tub  (5)  and 
adapted  to  be  rotated  at  different  speeds  by  a  motor  (7)  via  a 
transmission  belt  (8)  interconnecting  a  driving  pulley  (9)  of  mo- 
tor  (7)  and  a  driven  pulley  (10)  associated  with  the  drum.  The 
driving  pulley  (9)  of  the  speed  variator  is  of  the  variable-diame- 
ter  type  and  cooperates  with  a  number  of  radially  expandable 
flyweights  (14). 

The  driving  pulley  (9)  and  the  motor  (7)  are  carried  by  a  ro- 
tatable  carrier  arm  (19)  having  one  of  its  ends  hingedly  con- 
nected  to  a  lower  portion  of  the  tub  (5),  while  its  other  end  is 
connected  to  a  piston  (29)  mounted  for  reciprocating  displace- 
ment  to  different  operating  positions  in  a  cylinder  (39)  con- 
nected  through  a  solenoid  valve  (31)  to  the  water  supply  circuit 
of  the  machine. 

The  carrier  arm  (19)  is  biased  by  a  torsion  spring  (25)  to  a 
position  in  which  the  driving  pulley  (9)  is  effective  to  keep  the 
belt  (8)  under  tension  against  the  action  caused  by  the  radial 
expansion  of  the  flyweights  (14). 

The  piston  (29)  acts  on  the  carrier  arm  (19)  in  a  manner  to 
interdict  or  to  permit  the  radial  expansion  of  the  flyweights  (14) 
to  varying  degrees  depending  on  the  respective  position  of  the 
piston. 

As  a  result,  the  effective  diameter  of  the  driving  pulley  (9) 

is  varied  by  different  degrees,  permitting  the  drum  (6)  to  be  ro- 
tated  at  variable  speeds. 



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

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

to  be  r o t a t e d   a t   d i f f e r e n t   s p e e d s .  

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

of   t he   d r i v i n g   f o r c e   f rom  an  e l e c t r i c   m o t o r   of   t he   c o m m u t -  

a b l e   p o l e   t y p e   to  t h e   d rum,   f o r   r o t a t i n g   t h e   l a t t e r   a t  

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

means   of  a  V - b e l t   i n t e r c o n n e c t i n g   r e s p e c t i v e   p u l l e y s   a s s o -  

c i a t e d   w i t h   t h e   m o t o r   and  t he   d r u m .  

The  drum  may  a d d i t i o n a l l y   be  r o t a t e d   a t   a  f u r t h e r   s p e e d  

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

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

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

c a r r y i n g   ou t   t he   c e n t r i f u g i n g   o p e r a t i o n   a t   a  r e d u c e d   s p e e d .  

To  t h i s   p u r p o s e ,   t he   m o t o r   may  a d v a n t a g e o u s l y   c o o p e r a t e  

w i t h   s u i t a b l e   s p e e d   v a r i a t o r   means   o p e r a b l e   to  r o t a t e   t h e  

drum  a t   a  v a r i a b l e   t r a n s m i s s i o n   r a t i o .   Known  c o n s t r u c t i o n s  

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

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

f o r k   member  h i n g e d   a t   one  end  to  t h e   h o u s i n g   of  t he   m o t o r  

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

b i a s e d   p u l l   member  a d a p t e d   to  be  a c t u a t e d   by  a  s o l e n o i d  

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

E n e r g i z a t i o n   of  t h e   s o l e n o i d   c a u s e s   t he   f o r k   member   to  b e  

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

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

the   p u l l e y .  

As  a  r e s u l t , t h e   t r a n s m i s s i o n   b e l t   f o r   r o t a t i n g   t h e   drum  i s  

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

t h a t   t he   drum  i s   f u r t h e r   r o t a t e d   a t   a  d i f f e r e n t   t r a n s m i s s -  

ion   r a t i o .  

A  s p e e d   v a r i a t o r   of  t h i s   t y p e   i s   of  c o m p l i c a t e d   and  L u l k y  



c o n s t r u c t i o n   w h i l e   i t s   o p e r a t i o n   i s   no t   s u f f i c i e n t l y   r e l i -  

a b l e   due  to  t he   e m p l o y   of  t h e   s o l e n o i d   w h i c h   r e q u i r e s   a n  

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

by  f a i l u r e   or  by  a  t e n d e n c y   to  f a u l t y   o p e r a t i o n .  

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

i n c l u d e   a t   l e a s t   one  v a r i a b l e - d i a m e t e r   d r i v i n g   p u l l e y  

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

and  a t   l e a s t   one  t e n s i o n   r o l l e r   b i a s e d   by  a  s p r i n g   i n t o  

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

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

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

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

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

v a l v e   b e i n g   a d a p t e d   to  be  a u t o m a t i c a l l y   e n e r g i z e d   and  d e -  

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

m a c h i n e .  

The  a m o u n t   of  w a t e r   or  o t h e r   l i q u i d   s u p p l i e d   to  t h e  

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

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

r o l l e r   to  v a r i o u s   o p e r a t i n g   p o s i t i o n s   r e l a t i v e   to  t h e   V - b e l t  

so  as  to  b i a s   t he   t e n s i o n i n g   r o l l e r   i n t o   e n g a g e m e n t   t h e r e -  

w i t h   w i t h   a  v a r i a b l e   c o m p r e s s i v e   f o r c e .  

For  r o t a t i n g   the   drum  of   t he   m a c h i n e   a t   t he   l a u n d e r i n g   a n d  

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

s w i t c h e d   f rom  i t s   low  s p e e d   to  i t s   h i g h   s p e e d ,   w h i l e   t h e  

w a t e r   or  o t h e r   l i q u i d   p r e v i o u s l y   s u p p l i e d   to  t h e   c y l i n d e r  

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

p e r m i t   t he   r a d i a l   e x p a n s i o n   of  t he   f l y w e i g h t s   of  t h e   s p e e d  

v a r i a t o r .   I t   i s   f i n a l l y   p o s s i b l e   to  r o t a t e   t he   drum  a t  

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

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

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

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

t he   V - b e l t   in  t h e   m a n n e r   d e s c r i b e d   a b o v e .  

S p e e d   v a r i a t o r s   of  t h i s   t y p e   o p e r a t e   in  a  s a t i s f a c t o r y   m a n -  



n e r , t h e y   s u f f e r   f rom  t he   d i s a d v a n t a g e ,   h o w e v e r ,   t h a t   t h e  

t e n s i o n i n g   r o l l e r   a c t i n g   on  t he   V - b e l t   t e n d s   to  s e t   u p  

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

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

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

on  t he   V - b e l t   may  r e s u l t   in  e l a s t i c   e l o n g a t i o n   of  t h e   b e l t ,  

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

the   r a t e d   s p e e d ,   r e q u i r i n g   m a n u a l   a d j u s t m e n t s   of  t h e   d r i v i n g  

a n d / o r   d r i v e n   p u l l e y s   to  be  c a r r i e d   o u t   f o r   r e - e s t a b l i s h -  

i ng   t h e   c o r r e c t   b e l t   t e n s i o n .  

I t   i s   an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   to  e l i m i n a t e   t h e  

d i s a d v a n t a g e s   and  s h o r t c o m i n g s   of  t he   known  e m b o d i m e n t s  

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

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

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

e x p a n d a b l e   f l y w e i g h t s ,   and  a t   l e a s t   one  h y d r a u l i c   or  o l e o -  

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

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

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

ion   of  t he   drum  of   t he   m a c h i n e   a t   d i f f e r e n t   s p e e d s   in  a  

m a n n e r   d i f f e r e n t   f rom  t he   one  d e s c r i b e d   a b o v e .  

A  s p e e d   v a r i a t o r   of  t h i s   t y p e   i s   c h a r a c t e r i z e d   in  t h a t   t h e  

m o t o r   of  t he   m a c h i n e ,   t o g e t h e r   w i t h   t he   v a r i a b l e - d i a m e t e r  

p u l l e y ,   i s   c a r r i e d   by  a t   l e a s t   one  h i n g e d   arm  of  a  s u i t a b l e  

c o n f i g u r a t i o n   h a v i n g   one  of  i t s   e n d s   h i n g e d   to  a  l o w e r   p o r t -  

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

to  s a i d   p i s t o n ,   s a i d   arm  b e i n g   b i a s e d   by  a t   l e a s t   one  t o r s -  

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

p u l l e y   t e n d s   to  keep   s a i d   t r a n s m i s s i o n   b e l t   u n d e r   t e n s i o n .  

In  t h i s   m a n n e r ,   t he   t r a n s m i s s i o n   b e l t   can  be  s h i f t e d   t o  

d i f f e r e n t   d i a m e t e r s   of  t h e   v a r i a b l e - d i a m e t e r   p u l l e y ,   d e p e n d -  

i ng   on  the   r o t a t i o n a l   s p e e d   of  t he   m o t o r   and  on  t he   o p e r -  
a t i v e   p o s i t i o n   a s s u m e d   by  the   p i s t o n ,   t h e   l a t t e r   b e i n g   o p e r -  
a b l e   to  i n t e r d i c t   or  p e r m i t   t he   r a d i a l   e x p a n s i o n   of  t h e  

f l y w e i g h t s   to  v a r y i n g   d e g r e e s   so  as  to  c a u s e   t he   drum  to  b e  

r o t a t e d   a t   v a r i a b l e   t r a n s m i s s i o n   r a t i o s .  



T h i s   s o l u t i o n   t h u s   l a c k s   t he   a b o v e   d e s c r i b e d   t e n s i o n i n g  

r o l l e r ,   r e s u l t i n g   in  t he   e l i m i n a t i o n   of  t h e   v i b r a t i o n s  

and  n o i s e s   s e t   up  by  s u c h   a  r o l l e r   in  t h e   e n t i r e   w a s h i n g  

m a c h i n e .  

In  a d d i t i o n ,   as  t he   t r a n s m i s s i o n   b e l t   i s   a l w a y s   k e p t   u n d e r  

t e n s i o n   by  t he   h i n g e d   arm,   t h e   d i s t a n c e   b e t w e e n   t h e   d r i v -  

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

r e q u i r e   any  m a n u a l   a d j u s t m e n t .  

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

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

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

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

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

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

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

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

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

t he   e f f e c t i v e   d i a m e t e r   of  w h i c h   i s   v a r i a b l e ,   s a i d   f l y -  

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

i ng   s p e e d   of  s a i d   m o t o r   so  as  to  c o r r e s p o n d i n g l y   v a r y   t h e  

e f f e c t i v e   d i a m e t e r   of  t he   a s s o c i a t e d   p u l l e y ,   s a i d   s p e e d  

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

or  t he   l i k e   m o u n t e d   f o r   r e c i p r o c a t i n g   d i s p l a c e m e n t   in  a  

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

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

s o l e n o i d   v a l v e   or  t he   l i k e   o p e r a b l e   to  c o n t r o l   t h e   s u p p l y  

and  d i s c h a r g e   of  a  l i q u i d   t o ,   or  f r o m ,   r e s p e c t i v e l y ,   s a i d  

c y l i n d e r   f o r   d i s p l a c e m e n t   of  s a i d   p i s t o n   to  d i f f e r e n t   o p e r -  

a t i n g   p o s i t i o n s .  

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

e r i z e d   in  t h a t   s a i d   m o t o r ,   t o g e t h e r   w i t h   s a i d   v a r i a b l e -  

d i a m e t e r   p u l l e y ,   i s   c a r r i e d   by  a  h i n g e d   arm  h a v i n g   one  o f  

i t s   ends   h i n g e d   to  a  l o w e r   p o r t i o n   of  s a i d   t ub   w h i l e   h a v -  

i ng   i t s   o t h e r   end  c o n n e c t e d   to  s a i d   p i s t o n ,   S a i d   arm  b e i n g  

b i a s e d   by  r e s i l i e n t   means  in  a  d i r e c t i o n   c a u s i n g   s a i d  

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



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

s a i d   p i s t o n   b e i n g   a d a p t e d   to  a c t   on  s a i d   h i n g e d   arm  so  a s  

to  i n t e r d i c t   or  to  p e r m i t   to  a  v a r i a b l e   d e g r e e   t h e   r a d i a l  

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

o p e r a t i n g   p o s i t i o n   a s s u m e d   by  t h e   p i s t o n .  

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

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

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

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

f i g .   1  shows   a  p a r t i a l l y   s e c t i o n e d   r e a r   v i ew   of  a  l a u n d r y  

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

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

o p e r a t i n g   p o s i t i o n ,  

f i g .   2  shows   a  top   p l a n   v iew  of  t he   s p e e d   v a r i a t o r   a c c o r d -  

i ng   to  f i g .   1  as  s e c t i o n e d   a l o n g   t h e   l i n e   I - I   i n  

f i g .   1,  a n d  

f i g .   3  shows   a  v iew  s i m i l a r   to  t h a t   shown  in  f i g .   1,  w i t h  

the   s p e e d   v a r i a t o r   in  a  s e c o n d   o p e r a t i n g   p o s i t i o n .  

With  r e f e r e c n e   to  f i g s .   1  and  2,  t h e r e   i s   d i a g r a m m a t i c a l l y  

shown  a  l a u n d r y   w a s h i n g   m a c h i n e  4   h a v i n g   a  l a u n d e r i n g   t ub   5 

and  a  r o t a t a b l e   drum  6  m o u n t e d   w i t h i n   tub   5  and  a d a p t e d   t o  

be  r o t a t e d   by  an  e l e c t r i c   m o t o r   7  v i a   a t   l e a s t   one  t r a n s -  

m i s s i o n   V - b e l t   8  i n t e r c o n n e c t i n g   a  d r i v i n g   p u l l e y   9  o f  

m o t o r   7  and  a  d r i v e n   p u l l e y   10  a s s o c i a t e d   w i t h   tub   6 .  

In  p a r t i c u l a r ,   d r i v i n g   p u l l e y   9  i s   of  t he   v a r i a b l e - d i a m e t e r  

t y p e   e s s e n t i a l l y   c o m p o s e d   of  a  d i s k   11  f i x e d l y   s e c u r e d   t o  

a  s h a f t   12  of  m o t o r   7,  and  a  f u r t h e r   d i s k   13  m o u n t e d   o n  

s h a f t   12  f o r   d i s p l a c e m e n t   t o w a r d s   and  away  f rom  f i x e d   d i s k  

11  and  o p e r a t i v e l y   c o n n e c t e d   to  a  n u m b e r   of  r a d i a l l y   e x -  

p a n d a b l e   f l y w e i g h t s   1 4 .  

E n e r g i z a t i o n   of  m o t o r   7  t h u s   c a u s e s   d r i v i n g   p u l l e y   9  to  b e  

r o t a t e d   t o g e t h e r   w i t h   f l y w e i g h t s   14.  M e r e l y   by  way  o f  

e x a m p l e ,   m o t o r   m a y   be  d e s i g n e d   to  r o t a t e   drum  6  a t   d i f f e r -  

en t   s p e e d s ,   n a m e l y ,   a  r e d u c e d   l a u n d e r i n g   s p e e d   of  f o r   i n s t -  



a n c e   a b o u t   50  rpm,  and  an  i n c r e a s e d   c e n t r i f u g i n g   s p e e d   o f  

a b o u t   800  rpm.  A  s a t i s f a c t o r y   r e s u l t   may  a l s o   be  o b t a i n e d  

when  o n l y   d r i v e n   p u l l e y   10  or  b o t h   p u l l e y s   9  and  10  a r e   o f  

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

i n c l u d e d   w i t h i n   t h e   s c o p e   of  t he   i n v e n t i o n .  

F l y w e i g h t s   14  a r e   d i m e n s i o n e d   so  as  to  e x p a n d   to  t h e   f u l l  

r a d i a l   e x t e n t   a t   t h e   maximum  r o t a t i o n a l   s p e e d   of  m o t o r   7 .  

T h i s   r a d i a l   e x p a n s i o n   of  f l y w e i g h t s   14  c a u s e s   m o v a b l e   d i s k  

13  to  be  d i s p l a c e d   t o w a r d s   f i x e d   d i s k   11  so  as  to  v a r y   t h e  

e f f e c t i v e   d i a m e t e r   of  p u l l e y   9.  In  t h i s   m a n n e r ,   t r a n s m i s s -  

ion   b e l t   8  i s   s h i f t e d   to  d i f f e r e n t   e f f e c t i v e   d i a m e t e r s   o f  

d r i v i n g   p u l l e y   9  f o r   r o t a t i n g   drum  6  a t   v a r i a b l e   t r a n s m i s s -  

i on   r a t i o s .  

In  p a r t i c u l a r ,   t h e   b e l t   may  be  s h i f t e d   in  t h i s   m a n n e r   f r o m  

t h e   l a u n d e r i n g   s p e e d   p o s i t i o n   shown  in  f i g .   1  to  t h e   c e n t r i -  

f u g i n g   s p e e d   p o s i t i o n   shown  in  f i g .   3 .  

The  l a u n d e r i n g   tub   5  of  t he   p r e s e n t   i n v e n t i o n   has   i t s  

l o w e r   p o r t i o n   p r o v i d e d   w i t h   b r a c k e t s   15  and  16  f o r   c o n -  

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

and  w i t h   two  i d e n t i c a l   m o u n t i n g   arms  17,  18  of  r e d u c e d  

t h i c k n e s s   s e c u r e d   to  t he   b o t t o m   p o r t i o n   of  tub   5  p a r a l l e l  

to  one  a n o t h e r .  

A l so   p r o v i d e d   i s   a  r i g i d   arm  19  of  an  a r c u a t e   p r o f i l e  

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

w i d t h   of  arm  19  b e i n g   s o m e w h a t   s m a l l e r   t h a n   t h e   a x i a l   l e n g t h  

of  m o t o r .  

As  p a r t i c u l a r l y   shown  in  f i g .   2,  arm  19  s e r v e s   f o r   c a r r y -  

i ng   m o t o r   7  t o g e t h e r   w i t h   d r i v i n g   p u l l e y   9,  to  w h i c h   p u r p o s e  
m o t o r   7  i s   p r o v i d e d   w i t h   l u g s   21  w e l d e d   to  i t s   u p p e r   p o r t -  

i on   and  s e c u r e d   to  arm  19  by  means   of  b o l t s   and  n u t s   20  o r  

s i m i l a r   f a s t e n e r   e l e m e n t s .   The  arm  may  a l s o   be  i n t e g r a l l y  

c o n n e c t e d   to  m o t o r   7.  In  t he   e m b o d i m e n t   shown ,   arm  19  i s  

f o r m e d   w i t h   p a r a l l e l   u p s t a n d i n g   s i d e w a l l s   22  and  23  h a v i n g  

one  end  t h e r e o f   h i n g e d l y   m o u n t e d   b e t w e e n   s u p p o r t   a rms  17 

and  18  by  means   of  a  t r a n s v e r s e l y   e x t e n d i n g   b o l t   24  t h r e a d e d  



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

s i d e w a l l s   and  f i x e d   to  t he   s u p p o r t   a rms  in  a  pe r   se  k n o w n  

m a n n e r .  

A d j a c e n t   b o l t   24  t h e r e   i s   p r o v i d e d   a t   l e a s t   one  t o r s i o n  

s p r i n g   25  h a v i n g   i t s   f r e e   ends   26  and  27  a n c h o r e d   r e s p e c t -  

i v e l y   to  one  of  t he   s u p p o r t   a r m s ,   f o r   i n s t a n c e   s u p p o r t   a r m  

18,  and  one  of  t he   u p s t a n d i n g   s i d e w a l l s ,   f o r   i n s t a n c e  

s i d e w a l l   23  of  c a r r i e r   arm  1 9 .  

T o r s i o n   s p r i n g   25  i s   p r o v i d e d   f o r   p e r m a n e n t l y   b i a s i n g  

c a r r i e r   arm  19,  and  t h u s   m o t o r   7  t o g e t h e r   w i t h   d r i v i n g  

p u l l e y   9,  in  t he   d i r e c t i o n   i n d i c a t e d   by  a r r o w   A  in  f i g . 1 ,  

so  t h a t   t r a n s m i s s i o n   b e l t  8   i s   a l w a y s   k e p t   u n d e r   t e n s i o n  

i r r e s p e c t i v e   of  i t s   b e i n g   s h i f t e d   to  d i f f e r e n t   e f f e c t i v e  

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

by  f l y w e i g h t s   14.  As  a  r e s u l t ,   t h e r e   i s   no  need   f o r   m a n u a l  

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

9  and  10,  r e s p e c t i v e l y ,   as  in  p r i o r   a r t   m a c h i n e s .  

For   e n s u r i n g   p r o p e r   m o v e m e n t   of  c a r r i e r   arm  19  o v e r   a  l i m -  

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

of  c a r r i e r   arm  19  and  t he   a d j a c e n t   m o u n t i n g   a rms  a r e   o p e r -  

a t i v e l y   i n t e r c o n n e c t e d   by  a  s l o t   and  p in   s y s t e m   2 8 .  

In  a d d i t i o n   to  t he   c o m p o n e n t s   d e s c r i e b d ,   t he   s p e e d   v a r i a t o r  

a c c o r d i n g   to  t h e   i n v e n t i o n   i n c l u d e s   a t   l e a s t   one  h y d r a u l i c  

or  o l e o - d y n a m i c   p i s t o n   29  m o u n t e d   f o r   r e c i p r o c a t i n g   d i s -  

p l a c e m e n t   in  an  a s s o c i a t e d   c y l i n d e r   30  s e c u r e d   to  b r a c k e t  

16  of  tub   5  and  c o n n e c t e d   t h r o u g h   a  s o l e n o i d   v a l v e   31  a n d  

a  p i p e   32  to  a  t h r e e - w a y   c o n n e c t o r   33  p r o v i d e d   in  t h e  

w a t e r   s u p p l y   c i r c u i t   34  of  t he   m a c h i n e ,   s u p p l y   c i r c u i t   34 

i t s e l f   b e i n g   c o n n e c t e d   to  a  d e t e r g e n t   d i s t r i b u t o r   35  a n d  

to  t he   e x t e r n a l   w a t e r   s u p p l y   m a i n s   t h r o u g h   a  f u r t h e r  

s o l e n o i d   v a l v e   3 6 .  

The  same  r e s u l t   may  be  o b t a i n e d   by  c o n n e c t i n g   c y l i n d e r   30 

to  a  s e p a r a t e   p r e s s u r i z e d   c o n t a i n e r   ( n o t   s h o w n   a c c o m m o d -  

a t e d   w i t h i n   t he   h o u s i n g   of  t he   m a c h i n e .  



T h r e e - w a y   c o n n e c t o r   33  may  a d v a n t a g e o u s l y   be  p r o v i d e d   w i t h  

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

p r o p e r   o p e r a t i o n   of   p i s t o n   29  by  once   a g a i n   f i l t e r i n g   t h e  

w a t e r   d e r i v e d   f rom  t h e   s u p p l y   c i r c u i t   of   t h e   m a c h i n e .  

P i s t o n   29  i s   o p e r a t i v e l y   c o n n e c t e d   to  t he   f r e e   end  o f  

c a r r i e r   arm  19  by  a  rod  37  f o r   a d j u s t m e n t   to  d i f f e r e n t  

o p e r a t i n g   p o s i t i o n s   by  s l i d i n g   d i s p l a c e m e n t   in   c y l i n d e r   30  

i n  t h e   same  m a n n e r   as  d e s c r i b e d   in  I t a l i a n   P a t e n t   A p p l i c -  

a t i o n   No.  4 5 7 3 7 - A / 8 3   f i l e d   on  1 2 - 2 3 - 8 3   by  t h e   p r e s e n t  

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

i s   c o n n e c t e d   to  a  t e n s i o n i n g   r o l l e r   f o r   b i a s i n g   i t   i n t o  

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

m a c h i n e .  

The  p u r p o s e   of  p i s t o n   29  i s   to  i n t e r d i c t   or  p e r m i t   t h e  

r a d i a l   e x p a n s i o n   of  f l y w e i g h t s   14  to  v a r y i n g   d e g r e e s  

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

p e r m i t t i n g   b e l t   8  to  be  s h i f t e d   to  c o r r e s p o n d i n g l y   v a r y i n g  

e f f e c t i v e   d i a m e t e r s   of  d r i v i n g   p u l l e y   9  so  as  to  r o t a t e  

drum  6  a t   d i f f e r e n t   t r a n s m i s s i o n   r a t i o s .  

The  s p e e d   v a r i a t o r   a c c o r d i n g   to  t he   i n v e n t i o n   o p e r a t e s   a s  

f o l l o w s :  

At  t h e   b e g i n n i n g   of  a  l a u n d e r i n g   c y c l e   s o l e n o i d   v a l v e s   36 

and  31  a r e   e n e r g i z e d   f o r   s u p p l y i n g   m a i n s   w a t e r   to  t ub   5 

v i a   d i s t r i b u t o r   35  and  s u p p l y   c i r c u i t   34  and  to  c y l i n d e r  

30  v i a   p i p e   32  ( c f .   f i g .   1 ) .  

When  c y l i n d e r   30  i s   c o m p l e t e l y   f i l l e d   w i t h   w a t e r ,   s o l e n o i d  

v a l v e   31  i s   c l o s e d   so  as  to  p r e v e n t   t h e   w a t e r   f rom  e s c a p -  

i n g   f rom  c y l i n d e r   3 0 .  

The  p r e s s u r e   of  t he   w a t e r   in  c y l i n d e r   30  i s   e f f e c t i v e   t o  

d i s p l a c e   p i s t o n   29  to  i t s   f u l l y   e x t e n d e d   p o s i t i o n   so  as  t o  

c o o p e r a t e   w i t h   t o r s i o n   s p r i n g   25  in  r o t a t i n g   c a r r i e r   a r m  

19  in  t he   d i r e c t i o n   of  a r r o w   A  to  a  p o s i t i o n   d e t e r m i n e d   b y  

t h e   t e n s i o n   of  b e l t   8.  C a r r i e r   arm  19  i s   t h e n   s t a b l y   r e -  

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

s p e e d   of  m o t o r   7,  b e c a u s e   t he   f o r c e   e x e r t e d   by  p i s t o n   29  



on  c a r r i e r   arm  19  o v e r c o m e s   t he   o p p o s i t e l y   d i r e c t e d   f o r c e  

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

14  to  r a d i a l l y   e x p a n d .   C o n s e q u e n t l y   t h e   e f f e c t i v e   d i a m e t e r  

of  p u l l e y   9  r e m a i n s   u n c h a n g e d   even   a t   t h e   maximum  r o t a t -  

i o n a l   s p e e d   of   m o t o r   7.  D u r i n g   t he   i n i t i a l   p h a s e   of   t h e  

w a s h i n g   c y c l e ,   h o w e v e r ,   m o t o r   7  r o t a t e s   o n l y   a t   t h e   l a u n d -  

e r i n g   s p e e d ,   a t   w h i c h   t he   f l y w e i g h t s   14  a r e   no t   r a d i a l l y  

e x p a n d e d ,   so  t h a t   d r i v i n g   p u l l e y   9  i s   m a i n t a i n e d   a t   i t s  

minimum  e f f e c t i v e   d i a m e t e r .  

D u r i n g   a  s u b s e q u e n t   p h a s e ,   m o t o r   7  i s   s w i t c h e d   to  i t s  

c e n t r i f u g i n g   s p e e d ,   a t   w h i c h   f l y w e i g h t s   14  t e n d   to  e x p a n d  

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

o c c u r r i n g ,   h o w e v e r ,   by  t h e   a c t i o n   of   p i s t o n   29  on  c a r r i e r  

arm  19  p r e c l u d i n g   i t s   r o t a t i o n   a b o u t   b o l t   2 4 .  

As  a  r e s u l t ,   drum  6  i s   now  r o t a t e d   a t   a  h i g h e r   s p e e d   t h a n  

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

maximum  c e n t r i f u g i n g   s p e e d .  

In  t he   e x a m p l e   d e s c r i b e d ,   t he   drum  i s   now  r o t a t e d   a t   a  

s p e e d   of  a b o u t   400  rpm  p r i o r   to  c a r r y i n g   o u t   t h e   c e n t r i -  

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

For  a t t a i n i n g   t h i s   maximum  s p e e d ,   m o t o r   7  i s   k e p t   s w i t c h e d  

to  h i g h   s p e e d   o p e r a t i o n ,   and  s o l e n o i d   v a l v e   31  i s   e n e r g -  
i z e d   f o r   p e r m i t t i n g   the   w a t e r   c o n t a i n e d   in  c y c l i n d e r   30  t o  

be  d i s c h a r g e d   t h e r e f r o m   i n t o   tub   5  v i a   p i p e s   32  and  34  a n d  

d e t e r g e n t   d i s t r i b u t o r   3 5 .  

As  a  r e s u l t ,   c a r r i e r   arm  19  i s   no  l o n g e r   r e t a i n e d   by  p i s t -  

on  29  in  i t s   p r e v i o u s   p o s i t i o n ,   and  i s   now  r o t a t e d   in  t h e  

d i r e c t i o n   i n d i c a t e d   by  a r r o w   B  by  t he   f o r c e   r e s u l t i n g   f r o m  

the   r a d i a l   e x p a n s i o n   of  f l y w e i g h t s   14  in  o p p o s i t i o n   to  t h e  

b i a s   of  s p r i n g   25,  t h i s   r o t a t i o n   of  c a r r i e r   arm  19  b e i n g  

l i m i t e d   by  t h e   s l o t   and  p in   s y s t e m   28  ( c f .   f i g .   3 ) .  

In  t h i s   o p e r a t i n g   c o n d i t i o n ,   c a r r i e r   arm  19  has   p u s h e d  

p i s t o n   29  c o m p l e t e l y   back   i n t o   c y l i n d e r   30,  w h i l e   d r i v i n g  

p u l l e y   9  a s s u m e s   i t s   maximum  e f f e c t i v e   d i a m e t e r   f o r   r o t a t -  

ing   drum  6  a t   t he   maximum  c e n t r i f u g i n g   s p e e d .  



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

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

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

to  c y l i n d e r   30  to  be  g r a d u a l l y   d i s c h a r g e d   t h e r e f r o m   i n t o  

the   tub   f o r   d i s p l a c i n g   p i s t o n   29  to  d i f f e r e n t   o p e r a t i n g  

p o s i t i o n s .   T h i s   may  be  done  by  e n e r g i z i n g   s o l e n o i d   v a l v e  

31  r e p e a t e d l y   and  a t   p r e d e t e r m i n e d   i n t e r v a l s .  

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

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

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

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

The  s p e e d   v a r i a t o r   a l s o   p e r m i t s   t h e   drum  to  be  r e l i a b l y  

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

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

by  t he   e m p l o y   of  t e n s i o n i n g   r o l l e r s   a c t i n g   on  t h e   t r a n s -  

m i s s i o n   b e l t .  

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

t r a n s m i s s i o n   b e l t   8  a t   a l l   t i m e s ,   i r r e s p e c t i v e   of  t h e   r o t -  

a t i o n a l   s p e e d   of  m o t o r   7  and  t h a n k s   to  t h e   s p r i n g - b i a s e d  

m o u n t i n g   of  c a r r i e r   arm  19,  w i t h o u t   t he   need   f o r   m a n u a l  

a d j u s t m e n t s .  



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

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

t u b ,   and  a  m o t o r   f o r   r o t a t i n g   s a i d   drum  at   l a u n d e r i n g   a n d  

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

l e a s t   one  t r a n s m i s s i o n   b e l t   i n t e r c o n n e c t i n g   a  d r i v i n g  

p u l l e y   and  a  d r i v e n   p u l l e y   of  s a i d   m o t o r   and  s a i d   d r u m ,  

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

a t   l e a s t   one  of  s a i d   p u l l e y s ,   p r e f e r a b l y   t h e   d r i v e n   p u l l e y ,  

s a i d   p u l l e y   b e i n g   of  t h e   v a r i a b l e - d i a m e t e r   t y p e ,   s a i d  

f l y w e i g h t s   b e i n g   a d a p t e d   to  e x p a n d   r a d i a l l y   a t   t h e   c e n t r i -  

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

t he   e f f e c t i v e   d i a m e t e r   of  t he   a s s o c i a t e d   p u l l e y ,   s a i d  

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

p i s t o n   or  t he   l i k e   m o u n t e d   f o r   r e c i p r o c a t i n g   d i s p l a c e m e n t  

in  an  a s s o c i a t e d   c y l i n d e r   c o n n e c t e d   to  t he   w a t e r   s u p p l y  



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

at   l e a s t   one  s o l e n o i d   v a l v e   or  t he   l i k e   a d a p t e d   to  c o n t r o l  

the   s u p p l y   and  the   d i s c h a r g e   of  a  l i q u i d   t o ,   and  f r o m ,  

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

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

s a i d   m o t o r   (7)  t o g e t h e r   w i t h   s a i d   v a r i a b l e - d i a m e t e r   p u l l e y  

(9)  i s   s u p p o r t e d   by  a t   l e a s t   one  r o t a t a b l e   c a r r i e r   a r m  

(19)   h a v i n g   one  of  i t s   ends   h i n g e d   to  a  l o w e r   p a r t   of  s a i d  

tub   (5)  w h i l e   i t s   o t h e r   end  i s   c o n n e c t e d   to  s a i d   p i s t o n  

( 2 9 ) ,   s a i d   c a r r i e r   arm  (19)   b e i n g   b i a s e d   by  r e s i l i e n t  

means   (25)   t o w a r d s   a  p o s i t i o n   w h e r e a t   s a i d   v a r i a b l e - d i a -  

m e t e r   p u l l e y   (9)  c o n s t a n t l y   m a i n t a i n s   s a i d   b e l t   (8)  in  a  

t e n s i o n e d   s t a t e   a g a i n s t   the   a c t i o n   of  t he   r a d i a l   e x p a n s i o n  

of   s a i d   f l y w e i g h t s   ( 1 4 ) ,   s a i d   p i s t o n   (29)   b e i n g   a d a p t e d   t o  

a c t   on  s a i d   c a r r i e r   arm  (19)   in  a  m a n n e r   to  i n t e r d i c t   o r  

p e r m i t   the   r a d i a l   e x p a n s i o n   of  s a i d   f l y w e i g h t s   (14)   t o  

v a r y i n g   d e g r e e s   d e p e n d i n g   on  t he   o p e r a t i n g   p o s i t i o o n  

a s s u m e d   by  s a i d   p i s t o n   ( 2 9 ) .  

2.  A  s p e e d   v a r i a t o r   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d  

in  t h a t   s a i d   r o t a t a b l e   c a r r i e r   arm  (19)   i s   of  an  a r c u a t e  

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

s m a l l e r   w i d t h   t h a n   s a i d   m o t o r   (7)  f o r   p e r m i t t i n g   s a i d  

c a r r i e r   arm  (19)   to  be  f i t t e d   and  s e c u r e d   to  t he   t o p  

p o r t i o n   of  s a i d   m o t o r .  

3.  A  s p e e d   v a r i a t o r   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d  

in  t h a t   s a i d   r o t a t a b l e   c a r r i e r   arm  (19)   i s   i n t e g r a l l y  

c o n n e c t e d   to  s a i d   m o t o r   ( 7 ) .  

4.  A  s p e e d   v a r i a t o r   a c c o r d i n g   to  any  of  c l a i m s   1  to  3 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   r o t a t a b l e   c a r r i e r   arm  (19)   i s  

f o r m e d   w i t h   u p s t a n d i n g   s i d e w a l l s   (22 ,   23)  e x t e n d i n g  

p a r a l l e l   to  one  a n o t h e r   and  a d a p t e d   to  be  c o n n e c t e d   t o  

r i g i d   m o u n t i n g   arms  (17 ,   18)  s e c u r e d   in  p r o x i m i t y   t h e r e t o  

to  t he   l o w e r   p o r t i o n   of  s a i d   tub   (5)  by  means   of  r e s p e c t i v e  

s l o t   and  p in   s y s t e m s   ( 2 8 ) .  



5.  A  s p e e d   v a r i a t o r   a c c o r d i n g   to  c l a i m   4,  c h a r a c t e r i z e d  

in  t h a t   s a i d   r e s i l i e n t   means   c o m p r i s e   a t   l e a s t   one  t o r s i o n  

s p r i n g   (25)   or  t he   l i k e   d i s p o s e d   a d j a c e n t   an  a r t i c u l a t -  

i n g   b o l t   (24)   of  s a i d   c a r r i e r   arm  (19)   and  h a v i n g   i t s   e n d s  

(26 ,   27)  a n c h o r e d   to  one  (18)   of  s a i d   m o u n t i n g   a rms  a n d  

t h e   a d j a c e n t   s i d e w a l l   (23)   of  s a i d   c a r r i e r   a rm,   r e s p e c t -  

i v e l y .  

6.  A  s p e e d   v a r i a t o r   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 z e d   in  t h a t   s a i d   t h r e e - w a y   c o n n e c t o r   (33)   may  
be  p r o v i d e d   w i t h   a t   l e a s t   one  f i l t e r   e l e m e n t   of  c o n v e n t -  

i o n a l   t y p e .  
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