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©  Control  means  for  a  tumble  dryer. 

(57)  In  a  control  means  for  a  tumble  dryer,  wherein  the 
temperature  of  air  preheated  by  the  drum  is  sensed  up- 
stream  the  heating  means  (6)  and  the  temperature  of  the  air 
discharged  from  the  tumble  dryer  is  sensed,  the  heating 
means  (6)  is  de-energized  when  a  first,  presettable  difference 
of  these  temperatures  is  reached,  and  the  drum  motor  (4) 
and  fan  motor  (5)  is  de-energized  when  a  second,  presettable 
difference  of  these  temperatures  is  reached,  the  means  for 
sensing  the  temperature  differences  is  a  mechanical  measur- 
ing  and  actuating  means  (2)  operating  on  a  change-over 
switch  (1)  the  bistable  switch  (1)  is  coupled  with  a  switching 
means  (3)  for  sequentially  switching  the  heating  means  (6) 

^   and  the  drum  motor  (4)  and  fan  motor  (5).  The  control  means 
^   is  mechanically  simple  and  robust  and  constructed  so  as  to 

be  extensively  free  of  servicing. 
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The  i n v e n t i o n   r e l a t e s   to  a  c o n t r o l   means   fo r   a  t u m b l e  

d r y e r ,   w h e r e i n   the  t e m p e r a t u r e   of  a i r   p r e h e a t e d   by  t h e  

drum  is   s e n s e d   u p s t r e a m   to  the   h e a t i n g   means  and  t h e  

t e m p e r a t u r e   of  the   a i r   d i s c h a r g e d   f rom  the   t u m b l e   d r y e r  

is   s e n s e d ,   t he   h e a t i n g   means  is  d e - e n e r g i z e d   when  a  

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

r e a c h e d ,   and  the   drum  and  fan  mo to r   is   d e - e n e r g i z e d   w h e n  

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

is   r e a c h e d .  

Such  a  c o n t r o l   means ,   which  p e r m i t s   on  the   one  hand  a n  

e x a c t   d e - e n e r g i z i n g   of  the   h e a t i n g   means   w i t h   the  l e a s t  

p o s s i b l e   c i r c u i t r y   e x p e n d i t u r e ,   and  on  the  o t h e r   h a n d  

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

of  the   drum  and  the  h u m i d i t y   w i th   the   drum  and  fan  m o t o r  

s t i l l   e n e r g i z e d   a f t e r   the   h e a t i n g   means   has  b e e n  

d e - e n e r g i z e d ,   u n t i l   the  d e s i r e d   h u m i d i t y   of  the  d r u m  

f i l l i n g   is  r e a c h e d ,   has  become  known  f o r   example   f r o m  

the   German  p a t e n t   30  15  428.  The  c o n t r o l   means  known 

t h e r e f r o m   o p e r a t e s   e l e c t r o n i c a l l y ,   wh ich   can  l ead   t o  

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

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

p r o g r a m   c o n t r o l .  

The  i n v e n t i o n   is  t h e r e f o r e   b a s e d   on  the   o b j e c t   o f  

p r o v i d i n g   a  c o n t r o l   means  of  ' the   above   d e s c r i b e d  



s p e c i e s ,   wh ich   i s   s i m p l e   and  s t a b l e   in  c o n s t r u c t i o n ,   a n d  

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

and  wh ich   p e r m i t s   t he   s e l e c t i v e   use   of  known,   p r o v e n  

s w i t c h i n g   u n i t s   or  s i m p l e   r e l a y   s w i t c h i n g   u n i t s .  

T h i s   o b j e c t   i s   s o l 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   in  t h a t  

t h e   means   f o r   s e n s i n g   the   t e m p e r a t u r e   d i f f e r e n c e s   i s   a  

m e c h a n i c a l   m e a s u r i n g   and  a c t u a t i n g   means   o p e r a t i n g   on  a  

c h a n g e - o v e r   s w i t c h ,   and  t h a t   the   b i s t a b l e   s w i t c h - i s  

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

h e a t i n g   means   and  the   drum  and  fan   m o t o r .  

Wi th   t h i s   c o n s t r u c t i o n   of  t he   c o n t r o l   m e a n s ,   a  m o r e  

c o m p a c t   a s s e m b l y   of  b o t h   the   m e a s u r i n g   and  a c t u a t i n g  

means   as  u n i t   and  a l s o   t h e   s w i t c h i n g   means   as  u n i t   c a n  

be  a c h i e v e d ,   and  t he   s w i t c h i n g   means   can  be  a  s i m p l e ,  

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

The  m e a s u r i n g   and  a c t u a t i n g   means  e x p e d i e n t l y   c o n t a i n s  

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

t e m p e r a t u r e   s e n s o r s   f o r   the   t e m p e r a t u r e   of  the   p r e h e a t e d  

a i r   and  t he   d i s c h a r g e d   a i r ,   s a i d   a c t u a t i n g   m e m b e r s  

o p e r a t i n g   on  two  l e v e r   arms  of  a  s w i t c h   a c t u a t i n g   l e v e r ,  

w h e r e i n   the   s w i t c h   a c t u a t i o n   l e v e r   can  be  b i a s e d   b y  

means   of  a t   l e a s t   one  a d j u s t a b l e   s p r i n g   m e a n s .  

T h i s   l e a d s   to  a  r o b u s t   u n i t   which   is   e x t e n s i v e l y   f r e e   o f  

s e r v i c i n g ,   w i t h   wh ich   the   two  t e m p e r a t u r e   d i f f e r e n c e s  

can  be  s e n s e d   and  p r o c e s s e d   fo r   t he   s a f e   s w i t c h i n g   o f  

t he   h e a t i n g   means   and  the   drum  m o t o r   and  fan   m o t o r .  

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

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

l e v e r   arms  of  t he   s w i t c h   a c t u a t i o n   l e v e r .   T h i s   p e r m i t s   a  

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

f o r c e .  



The  b i a s i n g   by  the   a t   l e a s t   one  s p r i n g   e x p e d i e n t l y   is   a s  

a  who le   a d j u s t a b l e   e x t e r n a l l y   by  a  r o t a r y   cam  p l a t e ,   s o  

t h a t   an  a d j u s t m e n t   of  t he   s w i t c h - t r i g g e r i n g   t e m p e r a t u r e  

d i f f e r e n c e s   can  be  e f f e c t e d   in  a  s i m p l e   m a n n e r .  

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

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

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

t he   c h a n g e - o v e r   s w i t c h   is  c o n n e c t e d   to  the   drum  and  f a n  

m o t o r   and  one  of  i t s   o u t p u t   t e r m i n a l s   is  c o n n e c t e d   t o  

t he   h e a t i n g   means ,   and  the   s w i t c h i n g   means  i n c l u d e s   a 

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

s w i t c h i n g   knob  and  by  the   c h a n g e - o v e r   s w i t c h .   With  t h i s  

c o n s t r u c t i o n   the   d e s i r e d   e n e r g i z i n g   and  d e - e n e r g i z i n g   o f  

the   h e a t i n g   means  and  the   drum  and  fan   mo to r   w i l l   b e  

a c h i e v e d   w i th   minimum  e f f o r t .  

The  m e a s u r i n g   and  a c t u a t i n g   means  and  the   s w i t c h i n g  

means   a r e   e x p e d i e n t l y   p l a c e d   in  a  common  h o u s i n g   as  a  

u n i t .  

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

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

fan   motor   b e i n g   t h e r m a l l y   a c t u a b l e   v i a   r e s i s t a n c e   h e a t -  

i n g .  

D e p e n d i n g   from  the  c o n s t r u c t i o n s   of  the  t u m b l e   d r y e r   t h e  

drum  and  fan  motor   can  be  s p a r a t e   m o t o r s  s w i t c h e d   v ia   a 

commom  s w i t c h .   In  t h i s  c a s e ,   in  s e r i e s   to  the   d r u m  

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

i s   t h e r m a l l y   a c t u a t a b l e   v i a   r e s i s t a n c e   h e a t i n g   and  e x -  

p e d i e n t l y   i n c l u d e s   a  s t a b l e ,   c o n t a c t l e s s   m i d d l e   p o s i t i o n .  

The  i n v e n t i o n  i s   e x p l a i n e d   in  more  d e t a i l   in  the  f o l l o w -  

ing   w i th   r e s p e c t   to  e m b o d i m e n t s   t h e r e o f   and  on  the  b a s i s  

of  the  d r a w i n g s .   The  d r a w i n g s   s h o w  



F i g .   1  a  s c h e m a t i c   r e p r e s e n t a t i o n   of  a  f i r s t   e m -  

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

F i g .   2  a  s c h e m a t i c   r e p r e s e n t a t i o n   of  a  t e m p e r a t u r e -  

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

a i r ,  

F i g .   3  a  s c h e m a t i c   c r o s s - s e c t i o n   t h r o u g h   a  f i r s t  

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

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

F i g .   4  a  s c h e m a t i c   r e p r e s e n t a t i o n   of  a  f u r t h e r  

p r e f e r r e d   e m b o d i m e n t   of  the   c o n t r o l   means  a c c o r d i n g   t o  

t h e   i n v e n t i o n ,   a n d  

F i g .   5  a  s c h e m a t i c   c r o s s - s e c t i o n   t h r o u g h   a  f u r t h e r  

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

a c t u a t i n g   means   f o r   the  c o n t r o l   means   a c c o r d i n g   to  t h e  

i n v e n t i o n ,   e s p e c i a l l y   a c c o r d i n g   to  F i g .   4 .  

In  t he   s c h e m a t i c   r e p r e s e n t a t i o n   of  the   c o n t r o l   means  f o r  

a  t u m b l e   d r y e r   in  F i g .   1,  a  c h a n g e - o v e r   s w i t c h   1  i s  

shown ,   on  w h i c h   a  m e a s u r i n g   and  a c t u a t i n g   means  2,  a s  

shown  f o r   e x a m p l e   in  F i g .   3  o p e r a t e s ,   i n s t e a d   of  t h e  

m e a s u r i n g   and  a c t u a t i n g   means   and  c h a n g e - o v e r   s w i t c h  

c o n s t r u c t e d   as  u n i t .   The  c h a n g e - o v e r   s w i t c h   1  is  c o u p l e d  

w i t h   a  s w i t c h i n g   means  3,  wh ich   in  t u r n   c o n t a i n s   f o u r  

s w i t c h e s ,   and  e n e r g i z e s   and  d e - e n e r g i z e s   a  drum  moto r   4 ,  

a  f an   m o t o r   5  and  a  h e a t i n g   means   6  of  a  t u m b l e   d r y e r .  

The  s w i t c h i n g   means  3  c o n t a i n s   a  main  s w i t c h   7,  a  h e a t e r  

s w i t c h   8,  a  drum  and  fan  m o t o r   s w i t c h   9  and  a  drum  m o t o r  

r e v e r s i n g   s w i t c h   10.  Al l   t he   s w i t c h e s   a r e   shown  in  t h e i r  

p o s i t i o n   b e f o r e   e n r g i z i n g   t he   t u m b l e   d r y e r .   The  s w i t c h e s  

8,  9  and  10  a r e   b i m e t a l   s w i t c h e s   w i t h   a s s o c i a t e d   h e a t  



r e s i s t a n c e s   11,   12  and  13,  the   e n e r g i z i n g   of  w h i c h  

c a u s e s   a  s w i t c h i n g   of  the  s w i t c h   8,  9  or  10  r e s p e c t i v e l y  

i n t o   t he   s w i t c h i n g   p o s i t i o n   shown  in  F i g .   1 

B e f o r e   s w i t c h i n g   on  the  drum  d r y e r ,   t he   c h a n g e - o v e r  

s w i t c h   1  i s   in  t h e   s w i t c h i n g   p o s i t i o n   shown  in  F i g .   1 .  

The  main   s w i t c h   7,  the   h e a t e r   s w i t c h   8  and  the   drum  a n d  

fan   m o t o r   s w i t c h   9  a r e   b r o u g h t   by  means   of  a  common 

s w i t c h i n g   knob  14  f rom  the  s w i t c h i n g   p o s i t i o n   shown  i n  

F i g .   1  i n t o   t he   s w i t c h - o n   p o s i t i o n ,   when  t he   t u m b l e  

d r y e r   is   e n e r g i z e d .   Thus ,   the  h e a t i n g   means   6  i s  

e n e r g i z e d   v i a   t h e   main  s w i t c h   7,  t h e   c h a n g e - o v e r   s w i t c h  

1  and  the   h e a t e r   s w i t c h   6.  The  drum  m o t o r   4  i s   e n e r g i z e d  

v i a   t he   main  s w i t c h   7  and  the   s w i t c h   9  and  v i a   the   r e -  

v e r s i n g   s w i t c h   10  f o r   r u n n i n g   in  one  d i r e c t i o n .   The  f a n  

moto r   5  is   e n e r g i z e d   v ia   the   main  s w i t c h   7  and  t h e  

s w i t c h   9.  At  the   same  t i m e ,   the  h e a t i n g   r e s i s t a n c e   13  o f  

the   r e v e r s i n g   s w i t c h   10  is  e n e r g i z e d   and  a f t e r   a  f e w  

s e c o n d s   c a u s e s  t h e   r e c e r s i n g   s w i t c h   10  to  s w i t c h   o v e r  

the   r u n n i n g   d i r e c t i o n   of  the  drum  m o t o r   4.  In  t h i s   way  

the  h e a t i n g   r e s i s t a n c e   13  is  b r i d g e d   and  the   r e v e r s i n g  

s w i t c h   10  r e t u r n s   a f t e r   a  few  s e c o n d s   i n t o   the   o r i g i n a l  

s w i t c h i n g   p o s i t i o n   shown  in  F ig .   1 .  

The  c h a n g e - o v e r   s w i t c h   1  r e m a i n s   in  i t s   o r i g i n a l  

s w i t c h i n g   p o s i t i o n   shown  in  F i g .   1  u n t i l   a  p r e s e t  

t e m p e r a t u r e   d i f f e r e n c e  Δ T 1   ( F i g .   2)  is   r e a c h e d  b e t w e e n  

p r e h e a t e d   and  d i s c h a r g e d   a i r   of  the  t u m b l e   d r y e r .   When 

t h i s   f i r s t   t e m p e r a t u r e   d i f f e r e n c e  Δ T 1   is  r e a c h e d ,   t h e  

c h a n g e - o v e r   s w i t c h   1  s w i t c h e s   i n t o   i t s   u p p e r   s w i t c h i n g  

p o s i t i o n   in  F i g .   1.  In  t h i s   m a n n e r ,   the   h e a t i n g   means  6 

is  d e - e n e r g i z e d .   At  the   same  t i m e ,   by  means   of  t h e  

c h a n g e - o v e r   s w i t c h   1  the  h e a t i n g   r e s i s t a n c e   11  of  t h e  

h e a t e r   s w i t c h   8  is  e n e r g i z e d   and  e f f e c t s   a  s w i t c h - o v e r  

of  the   h e a t e r   s w i t c h   8  i n t o   the  s w i t c h i n g   p o s i t i o n   s h o w n  

in  F i g .   1 .  



As  soon  as  a  s e c o n d   p r e s e t   t e m p e r a t u r e   d i f f  e r e n c e  Δ T 2  

( F i g .  2 )   is   r e a c h e d   w i t h   t he   h e a t i n g   means   6  b e i n g   d e -  

e n e r g i z e d ,   b u t   t he   drum  m o t o r   4  and  fan   m o t o r   5  b e i n g  

e n e r g i z e d ,   t h e   c h a n g e - o v e r   s w i t c h   1  s w i t c h e s   back  i n t o  

t he   s w i t c h i n g   p o s i t i o n   shown  in  F i g .   1.  S i n c e   the  h e a t e r  

s w i t c h   8  s t i l l   i s   in  i t s   u p p e r   s w i t c h i n g   p o s i t i o n   i n  

F i g .   1,  the   h e a t i n g   means   6  r e m a i n s   d e - e n e r g i z e d   bu t   t h e  

h e a t i n g   r e s i s t a n c e   12  of  t h e   drum  and  f an   mo to r   s w i t c h   9 

i s   e n e r g i z e d ,   and   e f f e c t s   t h a t   t he   s w i t c h   9  a s s u m e s   t h e  

s w i t c h e d - o f f   p o s i t i o n   shown  in  F i g .   1.  A c c o r d i n g l y ,   b o t h  

the   drum  m o t o r   4  and  the   f an   m o t o r   5  a re   d e - e n e r g i z e d .  

In  F i g .   2  t he   t e m p e r a t u r e - t i m e   c u r v e s   T  =  f   ( t )   f o r   t h e  

p r e h e a t e d   a i r   and  t he   a i r   d i s c h a r g e d   f rom  the  t u m b l e  

d r y e r   upon  c o n t r o l   by  t h e   d e s c r i b e d   c o n t r o l   means  a r e  

s c h e m a t i c a l l y   shown.   The  c u r v e   Kl  shows  the   t e m p e r a t u r e  

c o u r s e   of  the   d i s c h a r g e d   a i r   d u r i n g   a  d r y i n g   c y c l e .   B o t h  

t e m p e r a t u r e s   have   the   h i g h e s t   v a l u e   ( f i r s t   t e m p e r a t u r e  

d i f f e r e n c e   4 T1)  a t   t h e   moment   when  t he   h e a t i n g   means  6 

d e - e n e r g i z e d ,   and  t h e r e a f t e r   d e c r e a s e   w i t h   the  h e a t i n g  

means   6  d e - e n e r g i z e d ,   bu t   t he   drum  m o t o r   4  and  fan  m o t o r  

5  r u n n i n g ,   u n t i l   t he   s e c o n d   t e m p e r a t u r e   d i f f e r e n c e  Δ T 2  
is   r e a c h e d .   The  drum  m o t o r   4  and  t he   fan   mo to r   5  a r e  

t h e n   a l s o   d e - e n e r g i z e d .   The  d u r a t i o n   of  t i m e   t l  -   0 

r e p r e s e n t s   t he   h e a t i n g   p e r i o d ,   t h e   d u r a t i o n   of  t ime  t 2  
-  t1   r e p r e s e n t s   t he   c o o l i n g   down  p e r i o d .   The  c o o l i n g  

down  p e r i o d   has   no  f i x e d   p r e d e t e r m i n e d   t i m e   d u r a t i o n   a n d  

i s   no t   d e p e n d e n t   a l o n e   on  t h e   t e m p e r a t u r e   of  the   d i s -  

c h a r g e d   a i r ,   bu t   i s   a l s o   d e p e n d e n t   on  t h e   s e c o n d  

t e m p e r a t u r e   d i f f e r e n c e  A T 2   b e t w e e n   t he   t e m p e r a t u r e s   o f  

t he   p r e h e a t e d   a i r   and  t he   d i s c h a r g e d   a i r .   Thus ,   the  t i m e  

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

f i l l i n g   d e g r e e   of  t he   drum  and  the   w a t e r   a b s o r b i n g  

c a p a c i t y   of  t he   d r i e d   l a u n d r y .   T h u s ,   upon  t e r m i n a t i o n   o f  

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



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

d i r e c t   m e a s u r e m e n t   of  the   h u m i d i t y   n e e d i n g   to  t a k e   p l a c e .  

By  d e t e c t i n g   the   t e m p e r a t u r e   of  t he   p r e h e a t e d   a i r  

i n s t e a d   of  the   t e m p e r a t u r e   of  the   a m b i e n t   a i r ,   i t   i s  

f u r t h e r   e n s u r e d   t h a t   the   t e m p e r a t u r e   d i f f e r e n c e s   b e t w e e n  

s e n s e d   t e m p e r a t u r e s   a re   r e l a t i v e l y   k e p t   as  low  a s  

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

s i m p l e   c o n s t r u c t i o n   of  the  c o n t r o l   means  and  p r e c i s e  

s w i t c h i n g   p o s s i b i l i t e s   f o r   d e - e n e r g i z i n g   the   h e a t i n g  

m e a n s   6  a t   the   p o i n t   of  t ime  t  =  t1  and  the   m o t o r s   4 

and  5  a t   t he   p o i n t   of  t ime   t  =  t 2 .  

F i g .   3  shows  a  f i r s t   e m b o d i m e n t   of  a  m e c h a n i c a l   m e a s u r -  

ing  and  a c t u a t i n g   means  2  o p e r a t i n g   on  a  c h a n g e - o v e r  

s w i t c h   1,  s a i d   means  2  i n c l u d i n g   a  t e m p e r a t u r e   s e n s o r   1 6  

f o r   p r e h e a t e d   a i r   and  a  t e m p e r a t u r e   s e n s o r   17  fo r   t h e  

a i r   d i s c h a r g e d   from  the   t u m b l e   d r y e r   which   a r e   c o u p l e d  

w i t h   m e c h a n i c a l - t h e r m a l   a c t u a t i n g   members   18,  19,  r e -  

s p e c t i v e l y .   The  a c t u a t i n g   members   18  and  19  o p e r a t e   on  

two  l e v e r   arms  20  and  21  of  a  s w i t c h   a c t u a t i o n   l e v e r   23 

p i v o t a b l e   a r o u n d   a  s w i v e l   p o i n t   22.  By  means  of  a  s p r i n g  

24 ,   a  c o u n t e r   f o r c e ,   a d j u s t a b l e   v i a   a  s c r e w   25,  i s  

a p p l i e d   to  the   a c t u a t i o n   member  19.  A d d i t i o n a l l y   a  

s p r i n g   26  can  be  p r o v i d e d   by  which   a  c o u n t e r   f o r c e  

a d j u s t a b l e   v ia   a  s c r ew  27  is  a p p l i e d   to  the   a c t u a t i o n  

member  18.  The  c h a n g e - o v e r   s w i t c h   1  is  a c t u a t e d   by  t h e  

s w i t c h   a c t u a t i o n   l e v e r   23.  The  r e s u l t i n g   moment  from  t h e  

f o r c e s   a p p l i e d   to  the  l e v e r   arms  20  and  21  by  the   s p r i n g  

24  and  by  t he   s p r i n g   26,  i f   a p p l i a b l e ,   and  the   f o r c e s  

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

1  to  t he   s w i t c h   a c t u a t i o n   l e v e r   23  d e t e r m i n e s   t h e  

t e m p e r a t u r e   d i f f e r e n c e s  Δ T 1 ,  Δ T 2 ,   upon  wh ich   t h e  

c h a n g e - o v e r   s w i t c h   1  is  s w i t c h e d .   The  b i a s i n g   of  t h e  

s p r i n g   means   formed  by  the  s p r i n g   24  or  the   s p r i n g s   24 



and  26  can   be  v a r i e d   as  a  w h o l e   by  a  r o t a r y   cam  p l a t e   28  

w h i c h   i s   a d j u s t a b l e   e x t e r n a l l y   v i a   a  s h a f t   2 9 .  

F i g .   4  shows   a  s c h e m a t i c   r e p r e s e n t a t i o n   of  a  f u r t h e r ,  

p r e f e r r e d . e m b o d i m e n t   of  the   c o n t r o l   m e a n s .   I n s t e a d   o f  

t h e   h e a t e r   s w i t c h   8  and  the   drum  and  fan   m o t o r   s w i t c h   9 

t h e r e   i s   p r o v i d e d   a  s n a p p i n g   c o n t a c t   s w i t c h   30  w h i c h  

t o g e t h e r   w i t h   the   c h a n g e - o v e r   s w i t c h   1  p r e f o r m s   t h e  

f u n c t i o n   of  t he   h e a t e r   s w i t c h   8  and  the   drum  a n d - f a n  

m o t o r   s w i t c h   9.  Al l   s w i t c h e s   a re   shown  in  F i g .   4  i n  

t h e i r   p o s i t i o n   p r i o r   to  e n e r g i z i n g   the   drum  d r y e r .  

B e f o r e   s w i t c h i n g   on  the   drum  d r y e r ,   the   c h a n g e - o v e r  

s w i t c h   1  i s  i n   t h e   s w i t c h i n g   p o s i t i o n   shown  in  F i g .   4 .  

The  main   s w i t c h   7,  no t   shown  in  F i g .   4',  and  the   s n a p p i n g  

c o n t a c t   s w i t c h   30  a r e   b r o u g h t   by  means   of  t he   common 

s w i t c h i n g   knob  14  f r o m  t h e   s w i t c h i n g   p o s i t i o n   shown  i n  

F i g .   4  i n t o   t he   s w i t c h - o n   p o s i t i o n   in  wh ich   t h e   s n a p p i n g  

c o n t a c t   s w i t c h   30  c o n t a c t s   t he   c h a n g e - o v e r   s w i t c h   1 ,  

when  t h e   t u m b l e   d r y e r   i s   e n e r g i z e d .   Thus ,   t h e   h e a t i n g  

m e a n s   6  as  w e l l   as  the  drum  m o t o r   ( v i a   the   r e v e r s i n g  

s w i t c h   10)  f o r   r u n n i n g   in  one  d i r e c t i o n   and  t he   f a n  

m o t o r   5  a re   e n e r g i z e d .  

The  c h a n g e - o v e r   s w i t c h   1  r e m a i n s   in  i t s   o r i g i n a l  

s w i t c h i n g   p o s i t i o n   shown  in  F i g .   4  u n t i l   a  p r e s e t  

t e m p e r a t u r e   d i f f e r e n c e  Δ T 1   ( F i g .   2)  is  r e a c h e d   b e t w e e n  

p r e h e a t e d   and  d i s c h a r g e d   a i r   of  the   t u m b l e   d r y e r .   When 

t h i s   f i r s t   t e m p e r a t u r e   d i f f e r e n c e  Δ T 1   is  r e a c h e d ,   t h e  

c h a n g e - o v e r   s w i t c h   1  s w i t c h e s   i n t o   i t s   u p p e r   s w i t c h i n g  

p o s i t i o n   in  F i g .   4.  In  t h i s   m a n n e r ,   the   h e a t i n g   means   6 

i s   de -   e n e r g i z e d   and ,   a t   t he   same  t i m e ,   t he   s n a p p i n g  

c o n t a c t   s w i t c h   30  i s   b r o u g h t   i n t o   the  s w i t c h - o f f  

p o s i t i o n .   Drum  mo to r   4  and  f a n   m o t o r   5;  h o w e v e r ,   r e m a i n  

e n e r g i z e d   v i a   the  s n a p p i n g   c o n t a c t   s w i t c h   30  and  t h e  



c h a n g e - o v e r   s w i t c h   1  in  i t s   u p p e r   p o s i t i o n   in  F i g .   4 .  

As  soon   a s . a   s e c o n d   p r e s e t   t e m p e r a t u r e   d i f f e r e n c e   Δ T 2  

( F i g .   2)  is  r e a c h e d   w i t h   t he   h e a t i n g   means  6  b e i n g   d e -  

e n e r g i z e d ,   bu t   the   drum  m o t o r  4   and  fan   mo to r   5  b e i n g  

e n e r g i z e d ,   t he   c h a n g e - o v e r   s w i t c h   1  s w i t c h e s   back   i n t o  

the   s w i t c h i n g   p o s i t i o n   shown  in  F i g .   4,  w h e r e a s   t h e  

s n a p p i n g   c o n t a c t   s w i t c h   30  r e m a i n s   in  i t s   u p p e r   p o s i t i o n  

in  F i g .   4.  Thus ,   the   drum  m o t o r   4  and  the  fan   m o t o r   5 

a r e   d e - e n e r g i z e d ,   and  t he   c o n t r o l   means  is  in  i t s  

s w i t c h i n g   p o s i t i o n   fo r   a n o t h e r   e n e r g i z i n g   c y c l e .  

F i g .   5  shows  a  p r e f e r r e d   e m b o d i m e n t   of  t he   m e c h a n i c a l  

m e a s u r i n g   and  a c t u a t i n g   means   2  in  c o n n e c t i o n   w i t h   t h e  

w h o l e   c o n t r o l   means  a c c o r d i n g   to  F i g .   4.  Compared   w i t h  

the   e m b o d i m e n t   shown  in  F i g .   3  the   s e c o n d   s p r i n g   26  

i n c l u d i n g   the   s c r ew  27  wh ich   a r e   no t   a b s o l u t e l y   n e -  

c e s s a r y   a re   o m i t t e d .   An  a c t u a t i o n   l e v e r  3 1   b e i n g   a c -  

t u a t e d   by  a  s w i t c h i n g   knob  14  c o n c e n t r i c a l l y   d i s p o s e d   t o  

the   s h a f t   29  b r i n g s   the  s n a p p i n g   c o n t a c t   s w i t c h   30  f r o m  

i t s   p o s i t i o n   shown  in  F i g .   5  w i t h   c o m p a c t   l i n e s   i n t o   t h e  

s w i t c h - o n   p o s i t i o n   shown  in  d o t t e d   l i n e s .   The  s n a p p i n g  

c o n t a c t   s w i t c h   30  can  be  a  m e c h a n i c a l   or  m a g n e t i c  

s n a p p i n g   c o n t a c t   s w i t c h .  

In  t he   p r e f e r r e d   e m b o d i m e n t   shown  in  F i g .   5  the   m e a s u r -  

ing   and  a c t u a t i n g   means  2  and  t he   s w i t c h i n g   means  3  a r e  

i n c o r p o r a t e d   in  a  common  h o u s i n g   as  a  u n i t .  

As  a  w h o l e ,   the   m e a s u r i n g   and  a c t u a t i n g   means  2  t o g e t h e r  

w i t h   the   c h a n g e - o v e r   s w i t c h   1  is   a  r o b u s t l y   c o n s t r u c t e d  

. m e c h a n i c a l  u n i t   which   is  p r a c t i c a l l y   f r e e   of  s e r v i c i n g ,  

and  w h i c h   can  be  used   w i t h   a  s w i t c h i n g   means  3  or  i s  

i n c o r p o r a t e d   w i th   the   l a t t e r   i n t o   a  s i n g l e   u n i t .  



1.  A  c o n t r o l   means   f o r   a  t u m b l e   d r y e r ,   w h e r e i n   t h e  

t e m p e r a t u r e   of  a i r   p r e h e a t e d   by  t h e   drum  i s   s e n s e d  

u p s t r e a m   t h e   h e a t i n g   means   (6)  and  t h e   t e m p e r a t u r e   of  t h e  

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

i n g   means   (6)  i s   d e - e n e r g i z e d   when  a  f i r s t ,   p r e s e t t a b l e  

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

and  f an   m o t o r   (4,   5)  i s   d e - e n e r g i z e d   when  a  s e c o n d ,   p r e -  

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

c  h  a  r  a  c  t  e   r  i  z  e  d   in  t h a t   t he   means   f o r   s e n s i n g  

t h e   t e m p e r a t u r e   d i f f e r e n c e s   (ΔT1,  6T2)   is   a  

m e c h a n i c a l   m e a s u r i n g   and  a c t u a t i n g   means   (2)  o p e r a t i n g  

on  a  c h a n g e - o v e r   s w i t c h   ( 1 ) ,   and  t h a t   t he   c h a n g e - o v e r  

s w i t c h   (1)  i s   c o u p l e d   w i t h   a  s w i t c h i n g   means   (3)  f o r  

s e q u e n t i a l l y   s w i t c h i n g   the   h e a t i n g   means   (6)  and  t h e  

drum  and  fan   m o t o r   ( 4 ,  5 ) .  

2.  A  c o n t r o l   means   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   t he   m e a s u r i n g   a n d  

a c t u a t i n g   means   (2)  c o n t a i n s   two  m e c h a n i c a l - t h e r m a l  

a c t u a t i n g   member s   (18 ,   19)  c o u p l e d   w i t h   t e m p e r a t u r e  

s e n s o r s   (16,   17)  f o r   t he   t e m p e r a t u r e   of  t he   p r e h e a t e d  

a i r   and  t he   d i s c h a r g e d   a i r ,   s a i d   a c t u a t i n g   members   ( 1 8 ,  

19)  o p e r a t i n g   on  two  l e v e r   arms  (20 ,   21)  of  a  s w i t c h  

a c t u a t i o n   l e v e r   ( 2 3 ) ,   and  t h a t   t he   s w i t c h   a c t u a t i o n  

l e v e r   (23)   can  be  b i a s e d   by  means  of  a t   l e a s t   o n e  

a d j u s t a b l e   s p r i n g   ( 2 4 ) .  



3.  A  c o n t r o l   means   a c c o r d i n g   to  c l a i m   2 ,  

c  h  a  r  a  c  t   e  r  i  z  e   d  in  t h a t   two  s p r i n g s   (24 ,   2 6 )  

a r e   p r o v i d e d   wh ich   r e s p e c t i v e l y   a p p l y  a d j u s t a b l e   b i a s i n g  

f o r c e s   to  the   l e v e r   arms  (21,   20)  of  the   s w i t c h  

a c t u a t i o n   l e v e r   ( 2 3 ) .  

4.  A  c o n t r o l   means   a c c o r d i n g   to  c l a i m   2  or  3 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t h e   b i a s i n g   by  t h e  

at   l e a s t   one  s p r i n g   (24)  is   as  a  w h o l e   a d j u s t a b l e  

e x t e r n a l l y   by  a  r o t a r y   cam  p l a t e   ( 2 8 ) .  

5.  A  c o n t r o l   means   a c c o r d i n g   to  a n y  o n e   of  the   c l a i m s   1 

to  4 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   the   c h a n g e - o v e r  

s w i t c h   (1)  is   i n c l u d e d   in  the   s w i t c h i n g   means   ( 3 ) ,   t h a t  

the  i n p u t   t e r m i n a l   of  t he   c h a n g e - o v e r   s w i t c h   (1)  i s  

c o n n e c t e d   to  t he   drum  and  fan  motor   (4,   5)  and  one  o f  

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

( 6 ) ,   and  t h a t   t he   s w i t c h i n g   means  i n c l u d e s   a  s n a p p i n g  

c o n t a c t   s w i t c h   (30)  b e i n g   m e c h a n i c a l l y   a c t u a b l e   by  a 

s w i t c h i n g   knob  (14)  and  by  the   c h a n g e - o v e r   s w i t c h   ( 1 ) .  

6.  A  c o n t r o l   means  a c c o r d i n g   to  a n y  o n e   of  the   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   the   m e a s u r i n g   a n d  

a c t u a t i n g   means  (2)  and  the   s w i t c h i n g   means   (3)  a r e  

p l a c e d   in  a  common  h o u s i n g   as  a  u n i t .  

7.  A  c o n t r o l   means  a c c o r d i n g   to  one  of  t h e   c l a i m s   1  t o  

4 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   the   s w i t c h i n g   m e a n s  

(3)  i n c l u d e s   s w i t c h e s   (8,   9)  f o r   t he   h e a t i n g   means  a n d  

the   drum  and  fan  mo to r   (4,  5)  b e i n g   t h e r m a l l y   a c t u a b l e  

v i a   r e s i s t a n c e   h e a t i n g .  



8.  A  c o n t r o l   means   a c c o r d i n g   to  a n y  o n e   of  t he   c l a i m s   5 

to  7 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t h e   drum  moto r   ( 4 )  

and  f an   mo to r   (5)  a r e   s e p a r a t e   m o t o r s   s w i t c h e d   v i a   a  

common  s w i t c h   ( 9 ) .  

9.  A  c o n t r o l   means   a c c o r d i n g   to  c l a i m   8 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   s e r i e s   to  t he   d r u m  

m o t o r   ( 4 ) ,   a  r e v e r s i n g   s w i t c h   (10)   i s   p r o v i d e d ,   w h i c h   i s  

t h e r m a l l y   a c t u a t a b l e   v i a   r e s i s t a n c e   h e a t i n g .  

10.  A  c o n t r o l   means   a c c o r d i n g   to  c l a i m   9 ,  

c  h  a  r  a  c  t   e  r  i  z  e  d   in  t h a t   t h e   r e v e r s i n g   s w i t c h  

(10)  i n c l u d e s   a  s t a b l e ,   c o n t a c t l e s s   m i d d l e   p o s i t i o n .  
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