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©  Rotary  control  device  with  retractable  knob,  in  particular  for  household  appliances. 
  A  rotary  control  knob  with  a  first  protruding  work 
position  and  a  second  retracted  rest  position  has  no  need 
that  the  support  panel  on  which  it  is  mounted,  especially  a 
dish-washing  machine  door,  has  a  thickness  such  as  re- 
quired  to  allow  housing  a  two-steps  operated  restraint 
device.  The  control  knob  is  integral  with  an  axially  slidable 
control  shaft,  which  does  not  rotate  with  respect  to  the 
rotating  portion  of  the  machine  component  to  be  controlled. 
The  same  shaft  is  connected  at  a  point  situated  backward  of 
the  control  knob,  to  the  two-steps  operated  device  which  in  a 
first  embodiment  is  housed  in  a  hollow  part  of  the  rotating 
portion  of  the  machine  component  to  be  controlled  and, 
according  to  a  second  embodiment,  is  linked  to  the  rear  end 
of  the  control  shaft  passing  through  the  said  component. 



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

d e v i c e   h a v i n g   a  c o n t r o l   h a n d l e   or  knob   m o v a b l e   f rom  a  

work  p o s i t i o n   in  which   i t   p r o j e c t s   f rom  a  s u r r o u n d i n g  

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

to  s a i d   s u r f a c e .  

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

a p p l i a n c e s ,   s u c h   as  f o r   c o n t r o l l i n g   c o c k s   or  s w i t c h e s  

of  gas   c o o k e r s   or  e l e c t r i c   c o o k e r s ,   r e s p e c t i v e l y ,   o v e n s  

and  t h e   l i k e .   T h e i r   p u r p o s e   is  t h a t   of  p r o v i d i n g   an  e a s y  

h a n d l i n g   and  w o r k i n g   of  t h e   knob  when  t h i s   is  in  t h e  

p r o j e c t i n g   p o s i t i o n ,   and  i t s   s u b s e q u e n t   t r a v e l   to   t h e   r e s t  

p o s i t i o n ,   in  w h i c h  i t   d o e s   n o t   p r o j e c t   f rom  t h e   s u r r o u n d -  

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

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

u n d e s i r e d   s t r o k e s ,   and  in  a d d i t i o n   t h e   a p p a r a t u s   a s p e c t  

is  a e s t h e t i c a l l y   i m p r o v e d .  

In  t h e s e   known  c o n t r o l   d e v i c e s   w i t h   r e t r a c t a b l e   k n o b ,  

t h e   l a t t e r   is  m o u n t e d   a x i a l l y   m o v a b l e   bu t   n o t   r o t a t a b l e  

w i t h   r e s p e c t   to   a  s h a f t   which   is  i n t e g r a l   to  t h e   r o t a t i n g  

p o r t i o n   of  t h e   c o m p o n e n t   to  be  c o n t r o l l e d ,   such   as  a  c o c k  

or  a  s w i t c h ,   and  t he   knob  i n c l u d e s   a  r e s t r a i n t   d e v i c e  

b e i n g   o p e r a t e d   in  two  s t e p s ,   wh ich   upon  a  f i r s t   p r e s s u r e  

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

and  k e e p s   i t   t h e r e ,   and  upon  a  s e c o n d   p r e s s u r e   r e l e a s e s  

the   knob  and  a l l o w s   i t s   r e v e r s a l   t r i p ,   u n d e r   the  a c t i o n  



of  a  s p r i n g ,   to  t h e   p r o t r u d i n g   work  p o s i t i o n .   H o w e v e r  

the   n e c e s s i t y   of   h o u s i n g   t h i s   d e v i c e   w i t h i n   t h e   k n o b  

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

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

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

a p p a r a t u s .   T h e r e f o r e   t h e   known  d e v i c e s  c a n n o t   be  a d o p t e d  

in  t h o s e   c a s e s   in  w h i c h   t h e r e   is  no  s u f f i c i e n t   a v a i l a b l e  

s p a c e   in  t h e   d e p t h   d i r e c t i o n .   For  e x a m p l e   t he   k n o w n  
n o t  

d e v i c e s  c o u l d / b e   u s e d   w i t h   t he   t i m e r   knob   of  a  d i s h w a s h -  

ing  m a c h i n e ,   when  i t   is  m o u n t e d   on  t h e   m a c h i n e   d o o r   a n d  

a l l   t h e   a s s o c i a t e d   l i n k a g e s   as  well   as  t h e   s e a t   f o r   t h e  

back  s t r o k e   of   t h e   k n o b ,   must   be  c o n t a i n e d   in  t h e  

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

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

A d d i t i o n a l l y ,   t h e   r e l a t i v e l y   s h o r t   e x t e n s i o n   of  t h e  

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

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

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

the   i m p r e s s i o n   of   an  i n a d e q u a t e   f i r m n e s s   or  of  a  f a i l u r e  

t h a t   has   o c c u r r e d .  

It   is  t h e   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   to  p r o v i d e  

a  r o t a t o r y   c o n t r o l   d e v i c e   wi th   r e t r a c t a b l e   knob ,   p a r t i -  

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

w i t h o u t   t h e   i n c o n v e n i e n c e s   shown  by  t he   known  d e v i c e s  

of  the   same  k i n d ,   or  shows  t h e s e   i n c o n v e n i e n c e s   in  a  

lower  d e g r e e .  

T h i s   o b j e c t   is  a c h i e v 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  means   of  t h e   F a c t   t h a t   in  a  d e v i c e   of   t h e   a b o v e - m e n  

t i o n e d   t y p e   t he   c o n t r o l   knob  is  i n t e g r a l   w i t h   t h e  

con t ro l   I  s h a f t ,   t h i s   is  m o u n t e d   a x i a l l y   s l i d a b l e ,   bu t   n o t  

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

c o m p u n e n t   to  be  c o n t r o l l e d ,   and  is  c o n n e c t e d ,   at  a  p o i n t  

l o c a t e d   r e a r w a r d   o f   the   c o n t r o l   knob,   t o  a   r e s t r a i n t .  



d e v i c e   o p e r a t e d   in  two  s t e p s   w h i c h   upon  e x e r t i n g   a  f i r s t  

p r e s s u r e   on  s a i d   s h a f t   by  m e a n s   of   t h e   k n o b ,   c a u s e s   i t   t o  

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

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

t h a t   b i a s e s   t h e   s h a f t   to   a  p o s i t i o n   w i t h   t h e   knob  in  t h e  

f o r w a r d   p r o j e c t i n g  w o r k   p o s i t i o n .  

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

two  s t e p s   d o e s   no t   a f f e c t   t h e   knob   d i m e n s i o n s   in  t h e  

d i r e c t i o n   of   d e p t h   and  t h i s   can   be  c h o s e n   o n l y   in  v i ew  o f  

t h e   r e q u i r e m e n t s   f o r   a  c o r r e c t   s e i z i n g   and  o p e r a t i o n   o f  

t h e   k n o b ,   t h e r e b y   w i t h   a  s m a l l e r   s i z e   t h a n   u s u a l l y .  

C o r r e s p o n d i n g l y   l e s s  d e e p   may  be  t h e   s e a t   in  w h i c h   t h e   k n o b  

m u s t   be  a b l e   to   be  r e t r a c t e d   and  i t   r e s u l t s   t h e r e f r o m   t h e  

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

t h e   p r i o r   a r t   s o l u t i o n s   c o u l d   n o t   be  a p p l i e d .   F u r t h e r m o r e  

t h e   s h a f t   i n t e g r a l   to  t h e   knob   can  be  g u i d e d   w i t h i n   t h e  

c o m p o n e n t   t o   be  c o n t r o l l e d ,   or  in  r e l a t i o n s h i p   to   p a r t s  

i n t e g r a l   t h e r e w i t h ,   much  more  e f f i c i e n t l y   t h a n   t h e   way  

a  s l i d a b l e   knob  can  be  g u i d e d   a l o n g   i t s   s h a f t ,   and  a l s o  
«  r e s u l t s  

an  i m p r o v e d  s t a b i l i t y   of  t h e   knob  in  t h e   " w o r k "   p o s i t i o n .  

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

ed  to  a c t u a t e   t h e   c o n t r o l   s h a f t ,   is  m o u n t e d   in  a  h o l l o w  

c e n t r a l   p a r t   of  t h e   r o t a t i n g   p o r t i o n   of   t he   c o m p o n e n t   to  b e  

c o n t r o l l e d   o r ,   in  an  a l t e r n a t i v e   e m b o d i m e n t ,   is  c o n n e c t e d  

to  t h e   r e a r   end  of  t h e   c o n t r o l   s h a f t   wh ich   in  t h i s   c a s e  

e x t e n d s   i t s e l f   a c r o s s   t he   w h o l e   c o m p o n e n t   to  be  c o n t r o l l e d .  

With   t h e   f i r s t   a r r a n g e m e n t ,   which   can  be  a d o p t e d   w h e n -  

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

w i t h   a  h o l l o w   c e n t r a l   p o r t i o n ,   t h e  p r e s e n c e  o f   t h e   r e s t r a i n t  

d e v i c e   d o e s   no t   add  to  t h e   d e p t h   s i z e   of  t he   c o n t r o l  

d e v i c e   a s s e m b l y ,   which   c o n s e q u e n t l y   may  have   a  p a r t i c u l a r l y  

c o m p a c t   c o n s t r u c t i o n .  



With  t h e   s e c o n d   m e n t i o n e d   a r r a n g e m e n t ,   b e i n g   i n s t e a d  

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

t h e   c o m p o n e n t   to   be  c o n t r o l l e d   is  no t   s u i t a b l e   to   b e  

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

r e s t r a i n t   d e v i c e ,   t h e   d e v i c e   s i z e   in  t he   d e p t h   d i r e c t i o n  

a f f e c t s   no  l o n g e r   t h e   k n o b ,   b u t   a  r e g i o n   b e h i n d   t h e  

c o m p o n e n t   to   be  c o n t r o l l e d ,   w h e r e   t h e r e   is  f r e q u e n t l y  

more  a v a i l a b i l i t y   of   s p a c e .  

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

to   t h e   f r o n t   end  of   w h i c h   t h e   c o n t r o l   knob  is  f i x e d l y  

m o u n t e d ,   is  made  i n t e g r a l   in  i t s   back   end  p o r t i o n   to   a  

p i s t o n - s h a p e d   member   b e i n g   a x i a l l y   s l i d a b l e   in  t h e   h o l l o w  

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

be  c o n t r o l l e d   and  s a i d   p i s t o n - s h a p e d   member  is  p r o v i d e d  

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

shows   i t s   own  c o n f i g u r a t i o n s   b e i n g   p a r t   of  t h e   t w o - s t e p s  

o p e r a t e d   r e s t r a i n t   d e v i c e   and  c o - o p e r a t e s   w i th   a  r e a r  

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

t h e   f o r w a r d   p r o j e c t i n g   k n o b .  

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

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

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

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

c o n t r o l l e d .  

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

t h e   r e s t r a i n t   d e v i c e   is  p l a c e d   a t   a  s i d e   ( t r a n s v e r s e l y  

or  v e r t i c a l l y )   of  t h e   c o m p o n e n t   to   be  c o n t r o l l e d   and  i s  

I  inked   to  t h e   r e a r   end  of   t h e   c o n t r o l   s h a f t   t h r o u g h   a  

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

d i m e n s i o n s   of  t he   r o c k i n g   l e v e r   a r e   to  be  t a k e n   i n t o  

a c c o u n t ,   w h i l e   t h e   s i z e   of  t h e   r e s t r a i n t   d e v i c e   is  c o m p r i s  

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



t h e   c o m p o n e n t   to   be  c o n t r o l l e d   w h e r e b y   a  minimum  t o t a l  

d e p t h   of   t h e   d e v i c e   is  a c h i e v e d .   In  t h i s   c a s e   t h e   r e s t r a i n t  

d e v i c e   o p e r a t e d   in  two  s t e p   is  of  a  c o m m e r c i a l   t y p e ,  

c o m m o n l y   u s e d  t o   f a s t e n   d o o r s   and  t h e   l i k e .  

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

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

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

m a c h i n e ,   c o o k e r ,   oven   or  t h e   l i k e .  

The  p r e s e n t   i n v e n t i o n   w i l l   be  b e t t e r   u n d e r s t o o d   by  m e a n s  

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

way  of  n o n - l i m i t i n g   e x a m p l e s ,   r e l a t i n g   to  a  c o n t r o l   d e v i c e  

f o r   a  d i s h w a s h e r   t i m e r ,   and  d i a g r a m m a t i c a l l y   shown  in  t h e  

a c c o m p a n y i n g   d r a w i n g s ;   in  w h i c h :  

FIGURE  1  s h o w s   in  a  s i d e   e l e v a t i o n a l .   v i e w ,   p a r t i a l l y  

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

ing  m a c h i n e s ,   w h i c h   is  p r o v i d e d   w i t h   a  c o n t r o l   d e v i c e  

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

t h e   c o n t r o l   knob  b e i n g   in  t h e   " w o r k "   p o s i t i o n ;  

FIGURE  2  shows   t h e   same  p a r t s   of   F i g .   1,  bu t   w i t h   t h e  

c o n t r o l   knob  in  t h e   r e s t   back   p o s i t i o n ;  

FIGURE  3  is  a  p a r t i c u l a r   as  v i e w e d   of   t h e   h o l l o w   c e n t r a l  

p a r t   of  t h e   t i m e r   r o t a t i n g   p o r t i o n ;  

FIGURE  4  shows   a  c r o s s - s e c t i o n   t h e r e o f ;  

FIGURE 5  shows   a  h o r i z o n t a l   s e c t i o n a l   v i ew   a l o n g   a  

d i a m e t e r   t h e r e o f ;  .  

FIGURE  6  shows   in  a  v iew  s i m i l a r   to   F i g .   1  a   p r o g r a m m e  

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

wi th   a  d i f f e r e n t   e m b o d i m e n t   of  t he   c o n t r o l   d e v i c e   h a v i n g  

a  r e t r a c t a b l e   knob   a c c o r d i n g   to  t h e   i n v e n t i o n ,   w i t h   t h e  

knob  a g a i n   in  t h e   " w o r k "   p o s i t i o n ;   a n d  

FIGURE 7  r e p r e s e n t s   t h e   same  p a r t s   of  F i g .   6,  b u t   w i t h  

t he   c o n t r o l   knob  in  t h e   " r e s t "   p o s i t i o n   as  in  F i g .   2 .  



With   r e f e r e n c e   to   F i g s .   1 - 5 ,   n u m e r a l   1  r e p r e s e n t s   a  

p r o g r a m m e   t i m e r   of  a  g e n e r a l l y   known  t y p e ,   b u t   h a v i n g   a  

h o l l o w   c e n t r a l   p o r t i o n   2  w h i c h   is  i n t e g r a l   to   t h e   r o t a t i n g  

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

no t   s h o w n .   T h i s   h o l l o w   c e n t r a l   p o r t i o n   2  is  p r o v i d e d   w i t h  

a  k e y / e x t e n d i n g   l o n g i t u d i n a l l y   w i t h i n   i t s   c a v i t y .   In  a d d i -  

t i o n   t h e   h o l l o w   p o r t i o n   2  h o u s e s   a  c o u p l i n g   c l i p   4  w i t h   a  

b e n t   f r e e   end  5 .  

A  p i s t o n - s h a p e d   member  6  is  p l a c e d   w i t h i n   t h e   h o l l o w  

p o r t i o n   2  of  t h e   t i m e r   and  shows   a  g r o o v e   c o r r e s p o n d i n g   t o  

t h e   key  3  and  c o - o p e r a t i n g   t h e r e w i t h ,   so  t h a t   t h e   p i s t o n   6  

can  s l i d e   a x i a l l y   in  t h e   h o l l o w   p o r t i o n   2  w h i l e   r o t a t e s  

w i t h   t h e   l a t t e r   w i t h o u t   r e l a t i v e   m o t i o n .   On  t h e   s i d e   o p p o s i  

t e   to   t h e   key  3  t h e   p i s t o n  6   has   a  p l a n e   f a c e   w i t h   a  s h a p e d  

g r o o v e d   t r a c k  7   a d a p t e d   to   c o - o p e r a t e   w i t h   t h e   b e n t   f r e e  

end  5  o f   t h e   c o u p l i n g   c l i p   4  to   fo rm  t h e r e w i t h   a  r e s t r a i n t  

d e v i c e   o p e r a b l e   in  two  s t e p s ,   wh ich   is  wel l   known  pe r   s e .  

By  m e a n s   of  t h i s   r e s t r a i n t   d e v i c e   when  t h e   p i s t o n   6  is  m o v -  

ed  a  f i r s t   t i m e   t o w a r d   t h e   b o t t o m   of  t h e   h o l l o w   p o r t i o n   2 ,  

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

s e c o n d   t i m e   even   more  d e e p l y   to   t h e   b o t t o m ,   i t   is  r e l e a s e d  

and  can   l e a v e   a g a i n   t h e   b o t t o m .   A  r e t u r n   s p r i n g   8,  p a r t i a l -  

ly  i n s e r t e d   in  a  c a v i t y   o f   t h e   p i s t o n   6  and  r e s t i n g   a g a i n s t  

t h e   b o t t o m   of   t h e   h o l l o w   p o r t i o n   2,  u r g e s   t h e   p i s t o n   6  t o  

move  away  f rom  t h i s   b o t t o m .  

A  c o n t r o l   s h a f t   9  p r o j e c t i n g   f rom  t h e   t i m e r   h o l l o w  

p o r t i o n   2  is  f i x e d   to   t h e   p i s t o n - s h a p e d   m e m b e r  6   and  a  k n o b  

10  is  f i x e d l y   m o u n t e d   a t   i t s   o u t e r   e n d .   The  knob  is  p l a c e d  

in  c o r r e s p o n d e n c e   w i t h   a  r e c e s s   12  f o r m e d   in  a  s u r f a c e   1 1 ,  

in  t h i s   c a s e   a  d i s h w a s h e r   d o o r .   The  p o s i t i o n   of  the   k n o b  

10  in  r e l a t i o n s h i p   w i t h   t h e   s u r f a c e   11  is  such   t h a t   when  t h e  

p i s t o n   6  is  in  i t s   p o s i t i o n   Far  from  the   b o t t o m   of  t h e  



h o l l o w   p o r t i o n   2  ( F i g .   1) ,   t h e   knob   10  p r o t r u d e s   f r o m  

s u r f a c e   11,  w h e r e a s   when  t h e   p i s t o n   6  is  n e a r   t h e   b o t t o m  

of  t h e   h o l l o w   p o r t i o n   2  ( F i g .   2)  t h e   knob  is  w i t h i n  

( i n   t h i s   c a s e   c o m p l e t e l y )   t h e   r e c e s s   12  wh ich   is  t h e   s e a t  

f o r   i t s   h o u s i n g .  

The  o p e r a t i o n   of  t h e   d e v i c e   is  as  f o l l o w s .   S u p p o s i n g  

i n i t i a l l y   t h e   r e s t   p o s i t i o n   ( F i g .   2 ) ,   upon  e x e r t i n g   a  

p r e s s u r e   on  t h e   knob  10  w h i c h   is  r e t r a c t e d   in  t he   s e a t   1 2 ,  

t h e   r e s t r a i n t   d e v i c e   to   be  o p e r a t e d   in  two  s t e p s   i s  

a c t u a t e d   to   t h e   e f f e c t   t h a t   s p r i n g   8  is  a l l o w e d   to  m o v e  

p i s t o n   6  away  f rom  t h e   b o t t o m   of   t h e   h o l l o w   p o r t i o n   2 :  

t h e   knob   10  a s s u m e s   t h e   p r o t r u d i n g   p o s i t i o n   of   F i g .   1 .  

Then  i t   can  be  g r a s p e d   and  c a u s e d   t o   r o t a t e   in  o r d e r   t o  

s e t   t h e   t i m e r   on  t h e   w i s h e d   p r o g r a m m e .   The  r o t a t i o n   of   t h e  

knob   10  is  r i g i d l y   t r a n s m i t t e d   to   s h a f t   9  and  p i s t o n   6  

and  f rom  t h i s   to   t h e   r o t a t i n g   p o r t i o n   of   t h e   t i m e r   t h r o u g h  

t h e   key  3.  Upon  s e t t i n g ,   a  f u r t h e r   p r e s s u r e   on  t h e   knob   10  

c a u s e s   t h i s   to   move  back   i n t o   t h e   s e a t   12  w h i l e   t h e  

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

6  in  t h e   v i c i n i t y   of  t h e   h o l l o w   p o r t i o n   b o t t o m .   In  t h i s  

p o s i t i o n   t h e   knob   10  d o e s   no t   p r o t r u d e   f rom  t h e   m a c h i n e  

d o o r   s u r f a c e   11,  is  p r o t e c t e d   f rom  any  a c c i d e n t a l   s h o c k  

and  c a n n o t   b e  i n a d v e r t e n t l y   r o t a t e d   s u c h   as  by  c h i l d r e n .  

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

to   a  b e t t e r   a s p e c t   of  t h e   m a c h i n e .   H o w e v e r   t h e   knob  10  i s  

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

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

The  f i t t i n g   b e t w e e n   p i s t o n   6  and  h o l l o w   p o r t i o n   2  may  

be  p r e c i s e   e n o u g h   and  t h e   c o n t r o l   s h a f t   9  in  t u r n   may  b e  

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

t h e   h o l l o w   p o r t i o n   2,  so  t h a t   any  o s c i l l a t i o n   of  t h e   k n o b  

10  in  t h e   " w o r k "   f o r w a r d   p o s i t i o n   can  be  e f f i c i e n t l y  

o r e v e n t e d .  



With   r e f e r e n c e   t o   F i g s .   6,  7  whe re   m e m b e r s   s i m i l a r   t o  

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

t i m e r   la  has   i t s   r o t a t i n g   p o r t i o n ,   i n s t e a d   of  b e i n g   d i r e c t -  

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

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

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

to  be  c o n t r o l l e d . "  T h i s   c o u p l i n g   means   20  is  p r i s m a t i c ,   s u c h  

as  a  key  or  t h e   l i k e ,   in  o r d e r   to  be  a b l e   to   g i v e   s a i d  

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

c o n t r o l   s h a f t   9a  by  m e a n s   of  t h e   o p e r a t i n g   knob  10,  w h i c h  

is  m o u n t e d   as  p r e v i o u s l y   d e s c r i b e d .   By  means   of  an  a x i a l  

m o v e m e n t   of   t h e   s h a f t   9a  w i t h   r e s p e c t   t o   t h e   c o m p o n e n t   t o  

be  c o n t r o l l e d   t h r o u g h   w h i c h   i t   p a s s e s ,   t h e   knob  10  i s  

b r o u g h t   e i t h e r   t o   a  " w o r k "   p o s i t i o n   ( F i g .   6 ) ,   p r o t r u d i n g  

from  t h e   s u r f a c e   11,  or  t o   a  " r e s t "   p o s i t i o n   ( F i g .   7 )  

back   w i t h i n   t h e   r e c e s s   12  ( c o m p l e t e l y   in  t h e   i l l u s t r a t e d  

e m b o d i m e n t ) .  

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

d e v i c e   o p e r a b l e   in  two  s t e p s   is  m o u n t e d   a t   a  s i d e   of  t h e  

t i m e r   1,  t h e   r e a r   end  of  t h e   c o n t r o l   s h a f t   9a,   w h i c h  

p r o t r u d e s   b a c k w a r d s   b e h i n d   t h e   t i m e r   1,  shows   a  c o u p l i n g  

g r o o v e   1 4 - f o r   e n g a g e m e n t   w i t h   a  f o r k - s h a p e d   end  of  a  f i r s t  

arm  15  of  a  r o c k i n g   l e v e r   1 5 - 1 6   w h i c h   is  p i v o t e d   to   a  

s t a t i o n a r y   s u p p o r t   17,  a  s e c o n d   arm  16  t h e r e o f   b e i n g   e n g a g -  

ed  w i t h   t h e   m o v i n g   e l e m e n t   18  of  a  r e s t r a i n t   d e v i c e   19  t o  

be  o p e r a t e d   in  two  s t e p s ,   s i d e l y   p o s i t i o n e d   to  t h e   t i m e r   1 .  

T h i s   r e s t r a i n t   d e v i c e   is  of  a  c o m m e r c i a l   t y p e ,   c o m m o n l y  

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

t h e r e i n   a  r e t u r n   s p r i n g   w h i c h   is  u s e d ,   when  r e q u i r e d ,   a l s o  

to   u r g e   t h e   knob   10  t o w a r d   t h e   work  p o s i t i o n .  

The  o p e r a t i o n   of  t h i s   s e c o n d   e m b o d i m e n t   is  as  f o l l o w s .  

S u p p o s i n g   i n i t i a l l y   t h e   r e s t   p o s i t i o n   ( F i g .   7 ) ,   upon  e x e r t -  

ing  a  p r e s s u r e   on  t h e   knob  10  w h i c h   is  r e t r a c t e d   in  t h e   s e a t  



12,  t h e   r e s t r a i n t   d e v i c e   19  is  a c t u a t e d   to  t h e   e f f e c t   t h a t  

t h e   m o v i n g   e l e m e n t   18  is  c a u s e d   (by  means   of  i t s   own  r e t u r n  

s p r i n g )   to   have   a  s h i f t   in  t h e   d i r e c t i o n   to   t h e   o u t s i d e  

w i t h   t h e   c o n s e q u e n c e   of  u r g i n g   f o r w a r d   t h e   l e v e r   1 5 - 1 6   a n d  

a l s o   t h e   s h a f t   9a:  t h e   knob  10  r e a c h e s   t h e   p r o t r u d i n g  

p o s i t i o n   of  F i g .   6.  In  t h i s   p o s i t i o n   t h e   o p e r a t i o n   of  t h e  

knob   is  as  d e s c r i b e d   b e f o r e ,   s i n c e   t h e   r o t a t i o n   of   t h e  

s h a f t   9  is  t r a n s m i t t e d ,   t h r o u g h   t h e   c o u p l i n g   means   20,  t o  

t h e   r o t a t i n g   p o r t i o n   of  t h e   t i m e r   1.  Upon  t i m e r   s e t t i n g ,   a  

f u r t h e r   p r e s s u r e   on  t h e   knob  10  c a u s e s   t h i s   to   move  b a c k  

i n t o   t h e   s e a t   12  w h i l e   t h e   r e s t r a i n t   d e v i c e   19  k e e p s   a g a i n  

i t s   own  m o v i n g   e l e m e n t   18  in  t h e   b a c k   p o s i t i o n   of  F i g .   7 .  

In  t h i s   p o s i t i o n   t h e   knob   10  d o e s   n o t   p r o t r u d e   f rom  t h e  

m a c h i n e   d o o r   s u r f a c e   11  w i t h   t h e   same  a d v a n t a g e s  a l r e a d y  

p o i n t e d   ou t   f o r   t h e   e m b o d i m e n t   of  F i g s .   1 - 5 .  

The  knob  10  can  be  e f f i c i e n t l y   p r e v e n t e d   f rom  o s c i l l a t -  

ing  as  in  t h e   p r e v i o u s l y   d e s c r i b e d   e m b o d i m e n t   when  m a k i n g  

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

w h e r e   i t   e x t e n d s   f rom  t h e   r o t a t i n g   p o r t i o n   of   t i m e r   1 .  

I t   is  c l e a r   t h a t   in  t h o s e   c a s e s   in  w h i c h   a  s p a c e   o f  

g r e a t e r   s i z e   is  a v a i l a b l e   b e h i n d   t h e   d e v i c e ,   t h e   r e s t r a i n t  

d e v i c e   o p e r a b l e   in  two  s t e p s ,   of  w h i c h e v e r   t y p e ,   may  b e  

m o u n t e d   d i r e c t l y   a t   t h e   r e a r   end  of  t he   c o n t r o l   s h a f t   9 .  

A l t h o u g h   t h e   c o n t r o l   d e v i c e   a c c o r d i n g   to   t h e   i n v e n t i o n  

h a s   been   d e s c r i b e d   as  a p p l i e d   to  a  d i s h w a s h e r   p r o g r a m m e  

t i m e r ,   i t   is  o b v i o u s   t h a t   such   a  d e v i c e   can  be  a p p l i e d   t o  

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

wel l   as  to   w h i c h e v e r   e l s e   c o m p o n e n t   to  be  r o t a t i v e l y  

c o n t r o l l e d ,   and  t he   knob  of  which   can  be  a d v a n t a g e o u s l y  

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

f o r   a  h o l l o w   p o r t i o n   a t   the   c e n t r a l   zone  of  i t s   r o t a t i n g  

member  or  can  be  c r o s s e d   t h r o u g h o u t   by  an  a x i a l l y   m o v a b l e  

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



d e s c r i b e d   e m b o d i m e n t .  

The  s u r f a c e   11  may  b e l o n g ,   i n s t e a d   of  a  d o o r ,   to   a  

c o n t r o l   p a n e l   and  t h e   s e a t   12,  w h i c h   is  e n t i r e l y   f r e e   i n  

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

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

s i d e   c a v i t y   13  of   t h e   knob  10,  b e t w e e n   i t s   m o u n t i n g   h u b  

on  t h e   s h a f t   9  and  i t s   o u t e r   s k i r t ,   wh ich   in  some  c a s e s  

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

ed  f o r   t h e   w h o l e   d e v i c e   in  t h e   d e p t h   d i r e c t i o n .  

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

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

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

r e s t r a i n t   d e v i c e   o p e r a b l e   in  two  s t e p s ,   may  be  r e p l a c e d  

w i t h   t h e i r   t e c h n i c a l   e q u i v a l e n t s .  



1.  A  r o t a r y   c o n t r o l   d e v i c e   of  the   t y p e   p r o v i d e d   w i t h  

a  c o n t r o l   knob   m o v a b l e   b e t w e e n   a  w o r k i n g   p o s i t i o n ,   p r o t r u d  

ing  f rom  t h e   s u r r o u n d i n g   s u r f a c e ,   and  a  r e s t   p o s i t i o n ,  

r e t r a c t e d   w i t h   r e s p e c t   to   s a i d   s u r f a c e ,   c h a r a c t e r i z e d   b y  

t h e   f a c t   t h a t   t he   c o n t r o l   knob   (10)   is  f i x e d   to   a  c o n t r o l  

s h a f t   (9 ;   9a)   m o u n t e d   a x i a l l y   m o v a b l e   b u t   n o t   t u r n a b l e   t o  

t h e   r o t a t i n g   p o r t i o n   of   a  c o m p o n e n t   (1 ,   l a )   to   be  c o n t r o l  

l e d ,   and  s a i d   c o n t r o l   s h a f t   (9 ,   9a)  is  c o n n e c t e d   a t   a  p o i n t  

b e h i n d   t h e   c o n t r o l   knob  ( 1 0 )   to  a  r e s t r a i n t   d e v i c e   (4,  7 ;  

19)  to   be  o p e r a t e d   in  two  s t e p s ,   w h i c h   upon  a  f i r s t   p r e s s u -  

re  i m p r e s s e d   on  s a i d   s h a f t   (9 ,   9 a )  t h r o u g h   t h e   knob  ( 1 0 )  

p r o v i d e s   f o r   i t s   m o v e m e n t   to   a  p o s i t i o n   w h e r e   t h e   knob  ( 1 0 )  

is  r e t r a c t e d   f rom  t h e   s u r r o u n d i n g   s u r f a c e   ( 1 1 ) ,   and  upon  a  

s e c o n d   p r e s s u r e   r e l e a s e s   a  r e t u r n   s p r i n g   (8)   u r g i n g   t h e  

s h a f t   to   a  p o s i t i o n   h a v i n g   t h e   knob  in  t h e   p r o t r u d i n g   w o r k -  

ing  p o s i t i o n .  

2.  A  d e v i c 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   r e s t r a i n t  

d e v i c e   (4 ,   7)  o p e r a b l e   in  two  s t e p s   to   c o n t r o l   t h e   s h a f t  

(9)  is  h o u s e d   in  a  h o l l o w   c e n t r a l   p o r t i o n   (2)   of   t h e   r o t a t -  

ing  p a r t   of  the   c o m p o n e n t   (1)   to  be  c o n t r o l l e d .  

3.  A  d e v i c e   a c c o r d i n g   to   c l a i m   2,  w h e r e i n   t h e   c o n t r o l  

s h a f t   (9)   a t   the   o u t e r   end  of  wh ich   t h e r e   is  f i x e d   s a i d  

c o n t r o l   knob   ( 1 0 ) ,   is  c o n n e c t e d   a t   t he   i n n e r   r e a r   e n d  

t h e r e o f   to  a  p i s t o n - s h a p e d   member  (6)   a x i a l l y   s l i d a b l e   i n  

s a i d   h o l l o w   c e n t r a l   p o r t i o n   ( 2 ) ,   and  s a i d   p i s t o n - s h a p e d  

member  (6)  h a v i n g   a  k e y - t y p e   c o u p l i n g   (3)   w i t h   s a i d  

r o t a t i n g   p a r t   shows  i t s   s h a p e d   p o r t i o n s   (7)  b e i n g   a  

p a r t   of  s a i d   r e s t r a i n t   d e v i c e   and  c o o p e r a t e s   w i t h   s a i d  

r e t u r n   s p r i n g   (8)  u r g i n g   s a i d   member  to  a  p o s i t i o n  

c o r r e s p o n d i n g   to  t he   p r o t r u d i n g   knob  ( 1 0 ) .  

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



p o r t i o n s   (7)   o f   t h e   p i s t o n   member  ( 6 ) ,   b e i n g   a  p a r t   o f  

s a i d   r e s t r a i n t   d e v i c e   o p e r a b l e   in  two  s t e p s ,   c o m p r i s e  

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

c l i p   (4 )   i n s e r t e d   in  t h e   r o t a t i n g   p o r t i o n   of  t h e   c o m p o -  

n e n t   to   be  c o n t r o l l e d .  

5.  A  d e v i c e   a c c o r d i n g   to   c l a i m   3,  w h e r e i n   s a i d   r e t u r n  

s p r i n g   (8)   is  p a r t i a l l y   h o u s e d   in  a  c a v i t y   of  t h e  

p i s t o n - s h a p e d   member   ( 6 ) .  

6.  A  d e v i c 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   r e s t r a i n t  

d e v i c e   ( 1 9 )   o p e r a b l e   in  two  s t e p s   to   c o n t r o l   t h e   s h a f t  

( 9 )  i s   l i n k e d   to   t h e   i n n e r   r e a r   end  of   t h e   c o n t r o l   s h a f t  

( 9 a )   w h i c h   c r o s s e s   t h r o u g h o u t   t h e   c o m p o n e n t   ( l a )   to   b e  

c o n t r o l l e d .  

7.  A  d e v i c e   a c c o r d i n g   to  c l a i m   6,  w h e r e i n   s a i d   r e s t r a -  

i n t   d e v i c e   ( 1 9 )   is   p o s i t i o n e d   ( l a t e r a l l y   or  v e r t i c a l l y )  

a t   a  s i d e   of  t h e   c o m p o n e n t   to   be  c o n t r o l l e d   ( l a )   and  i s  

c o n n e c t e d   to   t h e   r e a r   end  of  t h e   c o n t r o l   s h a f t   ( 9 a )   t h r o u g h  

a  r o c k i n g   l e v e r   ( 1 5 ,   1 6 ) .  

8 .   A  d e v i c e   a c c o r d i n g   to   c l a i m   7,  w h e r e i n   s a i d   r o c k i n g  

l e v e r   ( 1 5 ,   16)  s h o w s   a  f i r s t   f o r k - s h a p e d   arm  (15 )   e n g a g e d  

in  a  r e c e s s   ( 1 4 )   of   t h e   r e a r   end  of   t h e   c o n t r o l   s h a f t  

( 9 a )   and  a  s e c o n d   arm  (16 )   a b u t t i n g   a g a i n s t   t h e   m o v i n g  

e l e m e n t   ( 1 8 )   o f   s a i d   r e s t r a i n t   d e v i c e   ( 1 9 ) .  

9.   A  d e v i c e   a c c o r d i n g   to  c l a i m   7,  w h e r e i n   s a i d   r e -  

s t r a i n t   d e v i c e   ( 1 9 )   o p e r a t e d   in  two  s t e p s   is  of   a  c o m m e r -  

c i a l   t y p e ,   c o m m o n l y   u s e d   to  keep   d o o r s   and  t he   l i k e   c l o s e .  

10 .   A  d e v i c e   a c c o r d i n g   to  c l a i m   1,  b e i n g   t h e   a c t u a t i n g  

m e a n s   to   c o n t r o l   a  p r o g r a m m e   t i m e r   (1)   o f   a  d i s h w a s h e r ,  

of   a  w a s h i n g   m a c h i n e ,   a  c o o k e r ,   an  oven   or  t he   l i k e .  
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