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§5)  Tumble  drying  apparatus. 
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The  invention  relates  to  apparatus  for  removing  mois- 
ture  from  articles.  A  housing  (10)  rotatably  supports  a  hollow 
drum  (12)  on  substantially  a  horizontal  axis  whereby  articles 
to  be  dryed  tumble  around  the  interior  of  the  drum  when  the 
latter  is  rotated.  A  microwave  power  mechanism  (46)  such 
as  a  magnetron,  is  provided  in  a  door  (40)  for  the  housing 
and  has  an  output  portion  thereof  directed  into  the  drum  for 
heating  and  drying  articles  tumbling  in  the  drum.  An  output 
portion  (78)  of  the  microwave  power  mechanism  has  a 
dielectric  dome-like  shield  (84)  mounted  over  it  for  deflect- 
ing  tumbling  articles  away  from  such  output.  A  forced  air 
system  (54)'  is  provided  for  ventilating  the  interior  of  the 
drum,  and  such  system  includes  a  passageway  extending 
adjacent  to  the  power  mechanism  (46)  to  that  such  ventilat- 
ing  air  also  cools  the  power  means.  The  present  mechanism 
is  associated  with  an  electrical  circuit  having  door  inter- 
locks,  door  panel  interlocks,  and  other  interlocks,  as  well  as 
a  magnetically  operated  door  interlock  that  is  substantially 
foolproof  so  that  power  from  the  microwave  power  mecha- 
nism  is  positively  de-energised  when  the  door  is  open.  Cir- 
cuitry  is  provided  for  the  microwave  power  mechanism  to 
protect  it  from  excess  average  and  peak  reflected  power. 
The  circuitry  also  includes  a  humidity  sensor  to  prevent 
excessive  drying. 



T h i s   i n v e n t i o n   r e l a t e s   to  a p p a r a t u s   f o r   r e m o v i n g  

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

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

r o t a t a b l y   d r i v e n   on  s u b s t a n t i a l l y   a  h o r i z o n t a l   a x i s  

and   w h i c h   i s   a r r a n g e d   to  r e c e i v e   a n d   t u m b l e   a r t i c l e s  

to   be  d r i e d .  

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

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

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

r e c e i v e   a r t i c l e s   f r o m   w h i c h   m o i s t u r e   i s   to   be  r e m o v e d ,  

s a i d   d rum  h a v i n g   an  u n o b s t r u c t e d   end  o p e n i n g ,   s u p p o r t  

m e a n s   s u p p o r t i n g   s a i d   drum  on  s u b s t a n t i a l l y   a  h o r i z o n t a l  

a x i s ,   and   d r i v e   m e a n s   a r r a n g e d   to   r o t a t e   s a i d   d r u m  

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

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

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

p o i n t e d   in   an  a x i a l   d i r e c t i o n   d i r e c t l y   i n t o   s a i d   d r u m  

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

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

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

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

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

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

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

m i c r o w a v e   p o w e r   as  a  d r y i n g   and   h e a t i n g   m e d i u m .  

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

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

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



h o r i z o n t a l   a x i s   and   w h i c h   i s   a r r a n g e d   to  t u m b l e   a r t i c l e s  

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

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

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

t u m b l e d   as  w e l l   as  to   c o o l   t h e   m i c r o w a v e   p o w e r   m e a n s .  

S t i l l   f u r t h e r   t h e   i n v e n t i o n   p r o v i d e s   a  n o v e l   o u t p u t  

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

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

as   f r o m   a b n o r m a l   r e f l e c t e d   p o w e r .  

Y e t   s t i l l   f u r t h e r   t h e   i n v e n t i o n   p r o v i d e s   c i r c u i t  

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

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

o r   p e a k   VSWR;  to   p r o v i d e   h u m i d i t y   s e n s i n g   m e a n s   a r r a n g e d  

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

of   t h e   a r t i c l e s   b e i n g   t r e a t e d ;   and   to   p r o v i d e   o t h e r  

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

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

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

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

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

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

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   f u r t h e r  

h e r e i n a f t e r   by  way  of   e x a m p l e   o n l y ,   w i t h   r e f e r e n c e   t o  

t h e   d r a w i n g s ,   i n   w h i c h : -  

F i g u r e   1  i s   a  f r o n t   e l e v a t i o n a l   v i e w   of   a p p a r a t u s  

w i t h   w h i c h   t h e   p r e s e n t   i n v e n t i o n   may  be  e m p l o y e d ;  

F i g u r e   2  i s   an  e n l a r g e d   v e r t i c a l   s e c t i o n a l   v i e w   o f  

t h e   a p p a r a t u s   t a k e n   on  t h e   l i n e   2 -2   of  F i g u r e   1 ;  



F i g u r e   3  i s   a  f r a g m e n t a r y  e l e v a t i o n a l   v i e w ,  

p a r t l y   b r o k e n   a w a y ,   t a k e n   on  t h e   l i n e   3 -3   of   F i g u r e   2 ;  

F i g u r e   4  i s   a  v e r t i c a l   f r a g m e n t a r y   s e c t i o n a l  

v i e w   t a k e n   on  t h e   l i n e   4 - 4   of   F i g u r e   3 ;  

F i g u r e   5  i s   a  f r a g m e n t a r y   end   e l e v a t i o n a l   v i e w  

t a k e n   on  t h e   l i n e   5 -5   of   F i g u r e   4 ;  

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

t a k e n   on  t h e   l i n e   6 -6   of   F i g u r e   3 ;  

F i g u r e   7  i s   an  e n l a r g e d   f r a g m e n t a r y   s e c t i o n a l   v i e w  

t a k e n   on  t h e   l i n e   7 -7   of   F i g u r e   3 ;  

F i g u r e   8  i s   a  s c h e m a t i c   v i e w   of   e l e c t r i c a l   c i r c u i t -  

ry   a s s o c i a t e d   w i t h   t h e   p r e s e n t   m e c h a n i s m ;   a n d  

F i g u r e   9  i s   a  s c h e m a t i c   v i e w   of   a  m o d i f i e d   c i r c u i t  

w h i c h   may  be  a s s o c i a t e d   w i t h   t h e   p r e s e n t   m e c h a n i s m .  

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

f i r s t   to   F i g u r e s   1 - 7 ,   one   p a r t i c u l a r   a p p l i c a t i o n   o f  

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

One  s u c h   a p p l i c a t i o n   c o m p r i s e s   t h e   a s s o c i a t i o n   of   m i c r o -  

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

t u m b l e d   in   a  r o t a t i n g   d r u m ,   s u c h   as  i n   a s s o c i a t i o n  

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

p r e s e n t   day   u s e .   The  m e c h a n i s m   c o m p r i s e s   a  h o u s i n g   1 0  

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

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

s u b s t a n t i a l l y   a  h o r i z o n t a l   a x i s .   As  b e s t   s e e n   i n  

F i g u r e   2,  s u c h   drum  i s   s u p p o r t e d   f o r   r o t a t i o n   on  a  

r e a r   b e a r i n g   a s s e m b l y   14  s u p p o r t e d   in   t h e   h o u s i n g .  

The  drum  i s   d r i v e n   by  a  b e l t   and   p u l l e y   a s s e m b l y   1 6  

a s s o c i a t e d   w i t h   a  d r i v e   m o t o r   18 .   A  f e a t u r e   o f   t h e  

i n v e n t i o n   i s   a  s p r i n g   s u s p e n s i o n   s u p p o r t   f o r   t h e   b e a r i n g  



m e a n s   14,   s u c h   as  by  one   o r   more   e q u a l l y   s p a c e d   t e n s i o n  

or   c o m p r e s s i o n   s p r i n g s   20,  s e c u r e d   to  s u p p o r t   b r a c k e t s  

22  on  t h e   h o u s i n g ,   as  w e l l   as  a  p i v o t   s u p p o r t   24  a t   o n e  

end   of   t h e   m o t o r   and   a  t e n s i o n   s p r i n g   s u p p o r t   26  a t   t h e  

o t h e r   e n d .   M o t o r   18  h a s   a  s w i t c h   h o u s i n g   28  s e c u r e d  

t h e r e t o   h a v i n g   a  s p r i n g   h e l d   c o n t a c t   a s s e m b l y   30  c o n n e c t e d  

a t   i t s   o t h e r   end   to   t h e   h o u s i n g   10.   The  s p r i n g   s u s p e n -  

s i o n   of   t h e   b e a r i n g   14  and   t h e   m o t o r   18,   as  w e l l   a s  

t h e   s p r i n g   c o n t a c t   a s s e m b l y   30,  i s   a r r a n g e d   s u c h   t h a t  

i f   an  a b n o r m a l   l o a d   s h o u l d   be  p r e s e n t   in   t h e   drum  1 2 ,  

s u c h   as  an  o v e r l o a d   o f   a r t i c l e s   o r   i f   a  c h i l d   s h o u l d  

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

p o w e r   m e a n s   to   be  d e s c r i b e d .   The   f r o n t   of   t h e   drum  h a s  

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

a  p l u r a l i t y   of   b e a r i n g   m o u n t e d   r o l l e r s   3 1 .  

The  r e a r   o f   t h e   drum  12  h a s  a n   o p e n i n g   32  t h r o u g h  

w h i c h   a i r   u s e d   to   v e n t i l a t e   a r t i c l e s   w i t h i n   t h e   d rum  c a n  

f l o w   o u t   and   be  d i s c h a r g e d   t h r o u g h   a  r e a r   o u t l e t   3 4 .  

R e a r   o p e n i n g   32  i s   c o v e r e d   by  a  s c r e e n   36  to   p r e v e n t  

o r   r e d u c e   l e a k a g e   of   m i c r o w a v e   p o w e r   f r o m   t h e   drum  t o  

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

H o u s i n g   10  h a s   a  l o a d i n g   d o o r   40  s u p p o r t e d   b y  

h i n g e s   41 .   S u c h   d o o r   h a s   a  s u b s t a n t i a l   t h i c k n e s s   b e t w e e n  

i t s   f r o n t   p a n e l   42  and   i t s   r e a r   p a n e l   44  so  as  to   e n c l o s e  

m i c r o w a v e   p o w e r   m e a n s   46 ,   s u c h   as  a  m a g n e t r o n ,   s u p p o r t e d  

on  a  b a s e   p l a t e   48  d i s p o s e d   a b o v e   t h e   b o t t o m   of   t h e  

d o o r   and   c o n t a i n e d   w i t h i n   an  e n c l o s u r e   50  f o r m i n g   a n  

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

f r o n t   and   r e a r   p a n e l s   of  t h e   d o o r   as  w e l l   as  w i t h   o n e  

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



A  b l o w e r   54  h a v i n g   an  i n l e t   56  i s   m o u n t e d   a d j a c e n t  

t o   t h e   b o t t o m   of   t h e   h o u s i n g   10  and   h a s   an  o u t l e t   5 8  

c o m m u n i c a t i n g   w i t h   t h e   e n c l o s u r e   50  when  t h e   d o o r   40  o f  

t h e   m e c h a n i s m   is   c l o s e d .   R e a r   p a n e l   44  of   t h e   d o o r   h a s  

an  o u t l e t   o p e n i n g   60  w i t h i n   t h e   e n c l o s u r e   50  c o m m u n i c a t -  

i n g   w i t h   t h e   o p e n   end  of   t h e   drum  12 .   By  o p e r a t i o n   o f  

t h e   b l o w e r   54,   a i r   i s   a r r a n g e d   to   be  c i r c u l a t e d   t h r o u g h  

t h e   h o u s i n g   50,   i n t o   t h e   drum  12,   and   o u t   t h e   o u t l e t s  

32  and   34.   O p e n i n g   60  p r e f e r a b l y   i s   c o v e r e d   by  a  s c r e e n  

m a t e r i a l   62  to   p r e v e n t   o r   r e d u c e   l e a k a g e   o f   m i c r o w a v e  

p o w e r   f r o m   t h e   drum  to   t h e   d o o r   h o u s i n g .   M a g n e t r o n  

46  p r e f e r a b l y   h a s   c o o l i n g   f i n s   64  to   a c h i e v e   m a x i m u m  

c o o l i n g   f r o m   t h e   a i r   f l o w i n g   t h r o u g h   t h e   e n c l o s u r e   5 0 .  

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

1 2  a l s o   m o v e s   p a s t   t h e   m a g n e t r o n   46  f o r   c o o l i n g  t h e  

l a t t e r ,   s u c h   f o r c e d   a i r   s e r v e s   a  d u a l   p u r p o s e .  

M a g n e t r o n   46  h a s   an  o u t p u t   dome  70,   a n d   a c c o r d i n g  

to   t h e   p r e s e n t   i n v e n t i o n ,   s u c h   o u t p u t   dome  i s   a s s o c i a t e d  

w i t h   a  t r a n s i t i o n   s e c t i o n   72  of   c o a x i a l   l i n e   w h i c h   i n  

t u r n   l e a d s   to   a  d i r e c t i o n a l   c o u p l e r   74  i n   t u r n   c o n n e c t e d  -  

to   a  t h r e e   s t u b   c o a x i a l   t u n e r   76  w h i c h   a c t s   as  a  m a t c h i n g  

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

and   a  c y l i n d r i c a l   wave   g u i d e   78  to   t h e   r e a r w a r d   end   o f  

w h i c h ,   F i g u r e   5,  i s   p r o v i d e d   w i t h   a  h o r s e s h o e   s h a p e d  

s l o t   80.   S l o t   80  a c t s   as  a  s l o t - t y p e   a n t e n n a   a n d  

s e r v e s   as  a  c o u p l e r   b e t w e e n   t h e   wave   g u i d e   78  and   t h e  

c a v i t y   o r   s p a c e   f o r m e d   by  t h e   d r u m .   One  f e a t u r e   o f  

t h e   wave   p a t h   72,   74  and   76  i s   t h a t   s u c h   p a t h   i s   e l o n g a t e d  

so  as  t o   g e t   g o o d   wave   d i s t r i b u t i o n   as  w e l l   as  to   l e s s e n  

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



4 6 .  

W i t h   r e f e r e n c e   to   F i g u r e   4,  a  f e a t u r e   of   t h e  

i n v e n t i o n   a l s o   r e s i d e s   in   t h e   p r o v i s i o n   of   a  d o m e - l i k e  

s h i e l d   84  of  d i e l e c t r i c   m a t e r i a l   s e c u r e d   on  t h e   r e a r  

p a n e l   44  of   t h e   d o o r  o v e r   t h e   end  of   t h e   c y l i n d r i c a l  

wave   g u i d e   78.   T h i s   s h i e l d   s e r v e s   to   p r o t e c t   t h e   e n d  

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

i n   t h e   drum  and   a l s o   s e r v e s   to   s p a c e   t u m b l i n g   a r t i c l e s  

f r o m   s u c h   wave   g u i d e   so  as  to  k e e p   o b j e c t s   a  m i n i m u m  

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

and   t h u s   o u t   of   t h e   c o u p l e r ' s   n e a r   f i e l d .   S u c h   p r e v e n t s  

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

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

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

i n g   to   t h e   m a g n e t r o n .   The  s h i e l d   84  c a n   be  o f   any   s h a p e ,  

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

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

o f   a t   l e a s t   one   h a l f   to   one   wave   l e n g t h .   I t   i s   p r e f e r r e d  

t h a t   t h e   s h i e l d   84  h a v e   a  s e a l e d   f i t   w i t h   t h e   w a l l   44  s o  

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

W i t h   r e f e r e n c e   to  F i g u r e   6,  t h e   i n n e r   p a n e l   44  o f  

t h e   d o o r   h a s   i n w a r d l y   f a c i n g   e d g e   s o c k e t s   86  f o r   r e c e -  

i v i n g   f i r s t   a  r u b b e r   g a s k e t   88  o r   t h e   l i k e   to  p r o v i d e  

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

4 0 a   o f   t h e   h o u s i n g   and   s e c o n d   an  RF  g a s k e t   90  w h i c h  

s e r v e s   to   p r e v e n t   t h e   o u t f l o w   of   p o w e r   f r o m   t h e   t u m b l e r .  

A  f u r t h e r   c h o k e   f o r   t h e   o u t f l o w   of   p o w e r   i s   p r o v i d e d  

by  an  a i r   s p a c e   92  f o r m e d   b e t w e e n   an  a n n u l a r   b a f f l e   9 4  

s e c u r e d   to   t h e   i n n e r   s u r f a c e   of   t h e   h o u s i n g   10  a n d  

e x t e n d i n g   p a r a l l e l   w i t h   t h e   drum  s u r f a c e .  



In  a d d i t i o n   to  known  i n t e r l o c k s ,   i t   i s   d e s i r e d  

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

so  t h a t   t h e   p o w e r   w i l l   n o t   l i k e l y   be  on  a t   any   t i m e  

t h a t   t h e   d o o r   i s   o p e n .   Fo r   t h i s   p u r p o s e ,   and   w i t h  

r e f e r e n c e   to   F i g u r e s   3  and   7,  a  s w i t c h   h o u s i n g   1 0 0  

' i s  m o u n t e d   on  t h e   r e a r   d o o r   p a n e l   44  and   e n c l o s e s  

a  r e e d   s w i t c h   102  i n   t h e   m a i n   c i r c u i t   to  t h e   m a g n e t r o n .  

D i s p o s e d   a d j a c e n t   to   t h e   r e e d   s w i t c h   102  w i t h i n   t h e  

s w i t c h   h o u s i n g   100  i s   a  s o c k e t   104  t h a t   o p e n s   t h r o u g h  

t h e   p a n e l   44 .   A s s o c i a t e d   w i t h   t h e   s o c k e t   104  i s   a  m a g n e t  

106  s e c u r e d   on  t h e   f r o n t   w a l l   of   t h e   h o u s i n g   10  w h e r e b y  

w i t h   t h e   r e e d   s w i t c h   102  b e i n g   c o n s t r u c t e d   of   m a g n e t i c a l l y  

a c t u a t a b l e   m a t e r i a l ,   and   i n   an  a r r a n g e m e n t   w h e r e i n   s u c h  

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

o f   t h e   m a g n e t   i n   t h e   s o c k e t   104 ,   t h e   m a i n   c i r c u i t   to   t h e  

p o w e r   m e a n s   w i l l   o p e n   as  s o o n   as  t h e   d o o r   i s   o p e n e d .   I n  

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

t h a t   t h e   s o c k e t   104  a n d   t h e   p r o j e c t i n g   m a g n e t   106  h a v e  

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

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

d i f f i c u l t   to   m a t c h .   In  a d d i t i o n ,   t h i s   a r r a n g e m e n t   o f  

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

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

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

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

R e f e r e n c e   i s   now  made  to   F i g u r e   8  w h i c h   s h o w s  

c i r c u i t r y   f o r   t h e   d r y e r .   S u c h   c i r c u i t r y   i n c l u d e s   i n f e e d  

l i n e s   110  and   112  p r o v i d i n g   p o w e r   to  an  a u t o / i s o l a t i o n  

t r a n s f o r m e r   114  in   t u r n   s u p p l y i n g   p o w e r   to   a  t r a n s f o r m e r  



116  f o r   t h e   f i l a m e n t   118  o f   t h e   m a g n e t r o n   46.   I n f e e d  

l i n e   110  i n c l u d e s   a  m a i n .  s w i t c h   120 ,   a  c o n t r o l   p a n e l  

i n t e r l o c k   s w i t c h   122 ,   and   a  t i m e r   s w i t c h   1 2 4 .   A  p o w e r  

i n d i c a t i n g   l amp  126  i s   c o n n e c t e d   in   p a r a l l e l   a c r o s s  

t h e   i n f e e d  l i n e s .   B l o w e r   m o t o r   54  and   drum  m o t o r   1 8  

a r e   in   c i r c u i t   w i t h   a  s t a r t   s w i t c h   130  a l s o   i n c l u d i n g  

a  t i m e   d e l a y   s w i t c h   132  t h e   c o n t r o l   d e v i c e   134  o f  

w h i c h   i s   c o n n e c t e d   a c r o s s   t h e   p r i m a r y   of   t r a n s f o r m e r   1 1 4 .  

A  l a t c h i n g   r e l a y   138  i s   c o n n e c t e d   i n   s e r i e s   w i t h   t h e  

s t a r t   s w i t c h   1 3 0 .   The  e n e r g i z a t i o n   of   r e l a y   138  c l o s e s  

a  c o n t a c t   140  t h e r e o f   w h i c h   l a t c h e s   s a i d   r e l a y   a n d  

c o n t i n u e s   t h e   s u p p l y   o f   p o w e r   to   a  d r i v e   m o t o r   1 2 4 a  

f o r   t h e   t i m e r   1 2 4 .   An  i n d i c a t i n g   l amp  142  i s   c o n n e c t e d  

i n   t h e   t i m e r   c i r c u i t .  

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

t h e   t i m e r   124  i s   f i r s t   s e t   to   t h e . d e s i r e d   d r y i n g   t i m e ,  

a n d   a s s u m i n g   t h a t   s w i t c h e s   120  and   122  a r e   c l o s e d ,   t h e  

s t a r t   b u t t o n   130  i s   p r e s s e d .   S u c h   l a t c h e s   r e l a y   138  t o  

s u p p l y   p o w e r   t o   t h e   b l o w e r   m o t o r   54  and   drum  m o t o r   1 8  

as   w e l l   as  t h e   t i m e r   m o t o r   1 2 4 a .   The  t i m e r   m o t o r   t h e n  

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

w h i c h   t i m e   t h e   s w i t c h   124  i s   o p e n e d   to   r e m o v e   t h e   p o w e r  

f r o m   t h e   t r a n s f o r m e r   114  a n d   t h u s   p o w e r   to  t h e   m a g n e t r o n  

46.   The  t i m e   d e l a y   134  m a i n t a i n s   t h e   s w i t c h   132  c l o s e d  

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

t u r n e d   o f f   so  t h a t   t h e   b l o w e r   m o t o r   54  and   t h e   d r u m  

m o t o r   18  c o n t i n u e s   to   o p e r a t e   f o r   a  s p e c i f i e d   t i m e   t o  

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



F i l a m e n t   t r a n s f o r m e r   116  i s   c o n n e c t e d   a c r o s s   t h e  

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

a u t o / i s o l a t i o n   t r a n s f o r m e r   1 1 4 .   A  t i m e   d e l a y   d e v i c e  

146  i s   c o n n e c t e d   a c r o s s   t h e   p r i m a r y   of   t r a n s f o r m e r   1 1 6  

and   a  p a i r   of  c o n t a c t s   148  of   s u c h   t i m e   d e l a y   a r e  

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

1 1 4 .   Upon  s u p p l y i n g   p o w e r   to   t h e   t r a n s f o r m e r   114  a n d  

t h u s   to   t i m e   d e l a y   1 4 6 ,   t h e   l a t t e r   p r o v i d e s   a  p r e - s e t  

t i m e   d e l a y   to  a l l o w   t h e   m a g n e t r o n   f i l a m e n t   118  s u f f i c i e n t  

t i m e   to   warm  up  b e f o r e   c o n t a c t s   148  c l o s e   a l l o w i n g   v o l t a g e  

to   be  s u p p l i e d   to   t h e   m a g n e t r o n   4 6 .  

The  p o w e r   s u p p l y   to   m a g n e t r o n   46  i n c l u d e s   a  b r i d g e  

r e c t i f i e r   150  c o n n e c t e d   in   t h e   o u t p u t   c i r c u i t   of   t h e  

t r a n s f o r m e r   1 1 4 .   The  o u t p u t   of   t h e   r e c t i f i e r   i s   c o n n e c t e d  

to  a  c a p a c i t o r   152  and   b l e e d e r   r e s i s t o r   154  f o r   g e n e r a t i n g  

a  DC  v o l t a g e   a t   t h e   t o p   end   o f   a  p u l s e   t r a n s f o r m e r   1 5 6  

s u p p l y i n g   p u l s e d   p o w e r   b e t w e e n   t h e   c a t h o d e   158  and   t h e  

a n o d e   159  of   t h e   m a g n e t r o n .   C o n v e n t i o n a l   r e g u l a t i n g  

m e a n s   160  f o r   s u p p l y i n g   DC  p o w e r   of   t h e   r e q u i r e d   v a l u e  

to   c o n t r o l   c i r c u i t r y   now  to   be  d e s c r i b e d   i s   i n c l u d e d   i n  

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

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

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

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

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

164  c o n n e c t e d   to   t h e   p r i m a r y   of   p u l s e   t r a n s f o r m e r   1 5 6  

( w h o s e   s e c o n d a r y   i s   c o n n e c t e d   b e t w e e n   t h e   c a t h o d e   1 5 8  

and   t h e   a n o d e   159  of   t h e   m a g n e t r o n )   and   a r r a n g e d   t o  

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

p o w e r   s u p p l y   and   p u l s e   t r a n s f o r m e r   and   a  v a r i a b l e   p u l s e  



w i d t h   m u l t i v i b r a t o r   165  a c t i n g   t h r o u g h   AND  g a t e   1 6 6  

a s s o c i a t e d   w i t h   o t h e r   i n p u t s   to   be  d e s c r i b e d .   I n  

n o r m a l   o p e r a t i o n ,   t h e   o t h e r   i n p u t s   to   t h e   AND  g a t e   1 6 6  

a r e   s u c h   t h a t   u p o n   a  p u l s e   f rom  m u l t i v i b r a t o r   165  s w i t c h  

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

a c t i o n   a n d   d e s i g n   of  t h e   p u l s e   t r a n s f o r m e r   156  a  p u l s e  

of   p o w e r   ( o f   p r o p e r   v o l t a g e ,   p o l a r i t y ,   and   c u r r e n t )  

to   t h e   a n o d e   of   t h e   m a g n e t r o n   and   o f   t h e   same  d u r a t i o n  

as  t h e   p u l s e   f r o m   m u l t i v i b r a t o r   165 .   W i t h   z e r o   i n p u t  

to   m u l t i v i b r a t o r   165  t h e   p u l s e   d u r a t i o n   i s   s u c h   t h a t  

t h e   a v e r a g e   p o w e r   f r o m   t h e   m a g n e t r o n   when  o p e r a t i n g   i n t o  

a  m a t c h e d   l o a d   i s   t h e   d e s i r e d   v a l u e ;   t h u s   any   d e c r e a s e  

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

o u t p u t   p o w e r .   The  s w i t c h   164  may  be  a  s w i t c h   w h i c h   i s  

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

E x a m p l e s   a r e   Hex  F e t   and   YMOSFet  s w i t c h e s .  

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

d e s i g n a t e d   g e n e r a l l y   by  t h e   n u m e r a l   170  i n c l u d e s   a  

m a g n e t r o n   t h e r m a l   p r o t e c t o r   s w i t c h   172  of   c o n v e n t i o n a l  

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

t h e   d o o r   i n t e r l o c k   s w i t c h   102  shown   i n   F i g u r e   7,  d o o r  

p a n e l   i n t e r l o c k   s w i t c h   1 7 4 ,   and   o t h e r   i n t e r l o c k   s w i t c h e s  

1 7 6 .  

C i r c u i t   170  a l s o   i n c l u d e s   a  c o n t a c t   179  o p e r a t e d  

by  t h e   r e l a y   138  and   a c t i n g   as  a  c o n t r o l   to   t h e   p u l s e  

m o d u l a t o r   s w i t c h   164  a l o n g   w i t h   t h e   o t h e r   s w i t c h e s   i n  

s e r i e s   t h e r e w i t h .   C o n t a c t   179  s e r v e s   as  a  d i r e c t   t u r n -  

o f f   f o r   t h e   m a g n e t r o n   as  s o o n   as  t h e   r e l a y   138  i s   d e -  

e n e r g i z e d .  



A l s o   in   t h e   c i r c u i t   170  i s   h u m i d i t y   s e n s o r   m e a n s  

a r r a n g e d   to  c o n t r o l   o p e r a t i o n   of  t h e   s w i t c h   164  t h r o u g h  

t h e   g a t e   1 6 6 .   S u c h   s e n s o r   m e a n s   c o m p r i s e s   a  f i r s t  

h u m i d i t y   s e n s o r   180  l o c a t e d   in   t h e   p a t h   of  t h e   i n l e t  

a i r   to   t h e   c l o t h e s   d r y e r ,   s u c h   as  in   t h e   p o r t i o n   5 8  

o r   60  shown   i n   F i g u r e   3,  and   a  s e c o n d   h u m i d i t y   s e n s o r  

182  l o c a t e d   in   t h e   p a t h   of   t h e   o u t l e t   a i r   of   t h e   d r y e r  

s u c h   as  a d j a c e n t   to   t h e   o u t l e t   34  shown   in   F i g u r e   2 .  

The  o u t p u t s   of   t h e   h u m i d i t y   s e n s o r s   180  and   182  a r e   f e d  

to  t h e   two  i n p u t s   of   a  d i f f e r e n c e   a m p l i f i e r   1 8 4 ,   a n d   t h e  

o u t p u t   o f   s u c h   a m p l i f i e r   i s   f e d   to   a  c o m p a r a t o r   186  w h i c h  

c o m p a r e s   s u c h   o u t p u t   to   a  r e f e r e n c e   i n p u t   1 8 8 .   The  s y s t e m  

c a n   be   a r r a n g e d   s u c h   t h a t   when   t h e   o u t p u t   of   t h e   t w o  

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

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

b e l o w   t h e   r e f e r e n c e   v o l t a g e   and   t h e   c o m p a r a t o r ' s   o u t p u t  

of   t h e   c o m p a r a t o r   186  to  an  AND  g a t e   190  w h o s e   o t h e r  

i n p u t   i s   c o n n e c t e d   to   a  l o g i c   g e n e r a t o r   192  and   w h o s e  

o u t p u t   i s   c o n n e c t e d   to  t h e   s e r i e s   c h a i n   of   i n t e r l o c k s  

in   t h e   c i r c u i t   170  and   c a n   s h u t   t h e   m a g n e t r o n   o f f   a t  

t h e   AND  g a t e   166  a s s o c i a t e d   w i t h   p u l s e   m o d u l a t o r   s w i t c h  

164 ,   t h e   h u m i d i t y   s e n s i n g   m e a n s   in   t h e   c i r c u i t   170  s e r v e s  

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

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

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

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

m o d u l a t o r   e l e c t r o n i c   s w i t c h   164  a l l o w s   t h e   u s e   of   a d d -  

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

f r o m   b e i n g   s u b j e c t e d   to  e x c e s s i v e   r e f l e c t e d   p o w e r .   S u c h  

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



g a t e   166  a l o n g   w i t h   t h e   c i r c u i t . 1 7 0 .  

A  f i r s t   of   s u c h   p r o t e c t i v e   c i r c u i t s   c o m p r i s e s   a  

c i r c u i t   194  a r r a n g e d   to   s a m p l e   t h e   a v e r a g e   r e f l e c t e d  

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

to   t h e   m a g n e t r o n .   S u c h   c i r c u i t   c o m p r i s e s   a  s e n s o r   1 9 6  

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

c o u p l e r   74 ,   f o r   e x a m p l e ,   F i g u r e   3,  and   a r r a n g e d   t o  

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

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

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

p u l s e s   by  an  i n t e g r a t o r   1 9 8 .   The  a v e r a g e d   s i g n a l   f r o m  

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

a m p l i f i e r   200  w h o s e   o t h e r   i n p u t   202  i s   c o n n e c t e d   to   a  

r e f e r e n c e   v o l t a g e .   The  o u t p u t   of   a m p l i f i e r   200  f e e d s  

i n t o   t h e   v a r i a b l e   p u l s e   w i d t h   m u l t i v i b r a t o r   165  c o n n e c t e d  

to   t h e   AND  g a t e   1 6 6 .   When  t h e   a v e r a g e   r e f l e c t e d   p o w e r  

s i g n a l   e x c e e d s   a  v a l u e   d e t e r m i n e d   by  t h e   r e f e r e n c e ,  a  

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

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

l e v e l   d e t e r m i n e d   by  t h e   r e f e r e n c e .   The  g a i n   of   t h e  

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

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

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

i n p u t   t o   t h e   p u l s e   w i d t h   m u l t i v i b r a t o r   165  so  as  t o  

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

s u c h   as  to   k e e p   t h e   a v e r a g e   f o r w a r d   and   h e n c e   t h e  

r e f l e c t e d   p o w e r   b e l o w   i t s   maximum  a l l o w a b l e   v a l u e .   I f  

t h e   a v e r a g e   r e f l e c t e d   p o w e r   s h o u l d   e x c e e d   a  p r e s e t   l e v e l  

as  d e t e r m i n e d   by  r e f e r e n c e   v o l t a g e   202  and   a  r e g u l a t i n g  



b a n d   d e t e r m i n e d   by  t h e   g a i n   of   a m p l i f i e r   200  and   t h e  

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

m u l t i v i b r a t o r   165  to   z e r o ,   t h e   p u l s e   w i d t h   of   t h e  

p u l s e   o u t p u t   of   m u l t i v i b r a t o r   165  w i l l   b e c o m e   z e r o ,  

t h u s   t u r n i n g   c o m p l e t e l y   o f f   AND  g a t e   166  and   h e n c e  

s w i t c h   1 6 4 .   T h i s   in   t u r n   d e - e n e r g i z e s   t h e   m a g n e t r o n .  

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

o p e r a t e s   t h r o u g h   t h e   AND  g a t e   166  c o m p r i s e s   a  c i r c u i t  

210  f o r   p r o t e c t i n g   t h e   m a g n e t r o n   f r o m   p e a k   v o l t a g e  

s t a n d i n g   wave   r a t i o s   in   e x c e s s   of   t h e   s o u r c e   c a p a b i l -  

i t i e s .   C i r c u i t   210  c o m p r i s e s   a  s e n s o r   a s s e m b l y   2 1 2  

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

c o u p l e r   74,   F i g u r e   3,  c o n t a i n i n g   s t r u c t u r e   to   s a m p l e  

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

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

s i g n a l   d e r i v e d   f r o m   s e n s o r   196  i s   f e d   to   an  o p e r a t i o n a l  

a m p l i f i e r   214  h o o k e d   up  so  t h a t   i t s   o u t p u t   i s   p r o p o r t i o n a l  

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

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

wave   r a t i o   in   t h e   t r a n s m i s s i o n   l i n e   c o n n e c t e d   to   t h e  

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

to   a  c o m p a r a t o r   216  w h o s e   o t h e r   i n p u t   218  i s   c o n n e c t e d  

t o   a  r e f e r e n c e   v o l t a g e .   When  t h e   s i g n a l   f r o m   t h e   r a t i o  

a m p l i f i e r   e x c e e d s   t h e   r e f e r e n c e   v o l t a g e ,   t h e   c o m p a r a t o r ' s  

o u t p u t   o p e n s   t h e   AND  g a t e   1 6 6 .  

C i r c u i t   210  as  w e l l   as  c i r c u i t   194  c a u s e s   t h e  

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

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

o n l y   a m o u n t   to  a  m o m e n t a r y   s h u t   down.   T h e s e   c i r c u i t s  



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

s t a n d i n g   wave   r a t i o s   w h i c h   may  be  in   e x c e s s   of   t h e  

s o u r c e   c a p a b i l i t i e s   s u c h   as  may  h a p p e n   in   t h e   e v e n t  

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

d r y e r .   A l t h o u g h   c i r c u i t s   194  and   210  a r e   shown   h e r e i n  

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

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

of   t h e   m a g n e t r o n ,   s u c h   c i r c u i t s   c o u l d   as  w e l l   be  a p p l i e d  

to   o t h e r   m e c h a n i s m s   s u c h   as  c o n v e n t i o n a l   m i c r o w a v e   o v e n s  

f o r   p r o t e c t i n g   t h e   m a g n e t r o n   f r o m   e x c e s s i v e   a v e r a g e  

r e f l e c t e d   o r   p e a k   s t a n d i n g   wave   r a t i o s .  

S e n s o r s   196  a n d   212  may  c o m p r i s e   s u i t a b l e   a n d   c o n -  

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

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

c o u p l e r   to   a  DC  v o l t a g e .  

F i g u r e   9  s h o w s   an  a l t e r n a t i v e   f o r m   of   c i r c u i t   1 9 4 '  

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

t o   t h e   m a g n e t r o n .   In   t h i s   c i r c u i t ,   t h e   o u t p u t   f r o m   t h e  

p u l s e   t r a n s f o r m e r   156  i s   c o n n e c t e d   to  a  r e c t i f i e r   f i l t e r  

so  as  to   b e c o m e   a  s w i t c h i n g   p o w e r   s u p p l y .   The  i n t e g r a t o r  

i s   e l i m i n a t e d   and   i t s   f u n c t i o n   i s   s o l v e d   by  an  i n d u c t o r  

c o n n e c t e d   to   a  c a p a c i t o r   222  and   b l e e d e r   r e s i s t o r   2 2 4 .  

In   t h i s   c i r c u i t   a  d i o d e   225  a c t s   as   a  r e c t i f i e r   w h o s e  

o u t p u t   i s   c o n n e c t e d   to   an  LC  f i l t e r   c o m p r i s e d   o f   i n d u c t o r  

220  and   c a p a c i t o r   2 2 2 .   D i o d e   226  a c t s   as  a  c o m m u t a t i n g  

d i o d e .   In   t h e   c i r c u i t   of   F i g u r e   9,  t h e   m a g n e t r o n   p o w e r  

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

as   t h e   p u l s e   w i d t h   d e c r e a s e s .  



I t   i s   to   be  u n d e r s t o o d   t h a t   t h e   f r o m s   of   o u r  

i n v e n t i o n   h e r e i n   shown   and  d e s c r i b e d   a r e   to  be  t a k e n  

as  p r e f e r r e d   e x a m p l e s   of   t h e   same   and   t h a t   v a r i o u s  

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

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

s p i r i t  o f   o u r   i n v e n t i o n ,   o r   t h e   s c o p e   of   t h e   s u b j o i n e d  

c l a i m s .   F o r  e x a m p l e ,   i t   i s   w i t h i n   t h e   c o n c e p t   of   t h e  

i n v e n t i o n   to   m o u n t   t h e   m a g n e t r o n   i n   t h e   h o u s i n g   1 0  

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

as  one   e x a m p l e   t h a t   an  RF  c o n n e c t i o n   w h i c h   i s   s u p p l i e d  

by  a  f l e x i b l e   c o a x i a l   l i n e   e x t e n d   f r o m   t h e   m a g n e t r o n  

i n   t h e   h o u s i n g   to   a  s u i t a b l y   m o u n t e d   w a v e . g u i d e .  



1.  A p p a r a t u s   f o r   r e m o v i n g   m o i s t u r e   f rom  a r t i c l e s  

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

a r t i c l e s   f r o m   w h i c h   m o i s t u r e   i s   to  be  r e m o v e d ,   s a i d  

drum  h a v i n g   an  u n o b s t r u c t e d   end  o p e n i n g ,   s u p p o r t   m e a n s  

s u p p o r t i n g   s a i d   drum  on  s u b s t a n t i a l l y   a  h o r i z o n t a l   a x i s ,  

=and  d r i v e   means   a r r a n g e d   to  r o t a t e   s a i d   drum  w h e r e b y  

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

s a i d   d r u m ,   c h a r a c t e r i s e d   by  m i c r o w a v e   p o w e r   means   ( 4 6 )  

on  s a i d   s u p p o r t   means   d i s p o s e d   w i t h   t h e   o u t p u t   t h e r e o f  

p o i n t e d   in   an  a x i a l   d i r e c t i o n   d i r e c t l y   i n t o   s a i d   d r u m  

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

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

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

f o r c e d   a i r   means   (54)   in  s a i d   a p p a r a t u s   m o v i n g   h e a t e d  

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

s a i d   d r u m .  

2.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   1,  w h e r e i n   s a i d  

s u p p o r t   m e a n s ,  i n c l u d e s   a  d o o r   (40)   d i s p o s e d   a d j a c e n t  

to  s a i d   end  o p e n i n g   of  s a i d   drum  ( 1 2 ) ,   s a i d   p o w e r   m e a n s  

(46 )   b e i n g   s u p p o r t e d   on  s a i d   d o o r   ( 4 0 ) .  

3.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   1,  w h e r e i n   s a i d  

s u p p o r t   means   i n c l u d e s   a  h o u s i n g   (10)   f o r   s a i d   drum  ( 1 2 )  

and  a  d o o r   (40)   on  s a i d   h o u s i n g   d i s p o s e d   a d j a c e n t   t o  

one  end  of  s a i d   drum  means   ( 7 2 , 7 4 , 7 6 )   f o r   c o u p l i n g   e n e r g y  

f r o m   s a i d   m i c r o w a v e   p o w e r   means   (46)   to  s a i d   drum  m o u n t e d  

on  s a i d   d o o r ,   an  RF  g a s k e t   (90)   b e t w e e n   s a i d   d o o r   a n d  

s a i d   h o u s i n g   a r r a n g e d   to  c h o k e   o f f   power   f rom  s a i d  

m i c r o w a v e   power   means   l e a k i n g   t h r o u g h   t h e   j o i n t   b e t w e e n  

s a i d   h o u s i n g   and  d o o r ,   and  a  s e p a r a t e   g a s k e t   (88)   o f  

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

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

s a i d   h o u s i n g   and  d o o r .  



4.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   1,  w h e r e i n   s a i d  

s u p p o r t   means   i n c l u d e s   a  h o u s i n g   f o r   s a i d   drum  (12)   a n d  

a  d o o r   (40)   on  s a i d   h o u s i n g   d i s p o s e d   a d j a c e n t   to  o n e  

end  of  s a i d   d r u m ,   s a i d   power   means   (46)   b e i n g   s u p p o r t e d  

on  s a i d   d o o r ,   means   ( 7 2 , 7 4 , 7 6 )   f o r   c o u p l i n g   e n e r g y   f r o m  
s a i d   m i c r o w a v e   power   means   to  s a i d   drum  s u p p o r t e d   o n  

s a i d   d o o r ,   and  c h o k e   means   (92)   b e t w e e n   s a i d   drum  a n d  

h o u s i n g   a r r a n g e d   to   c h o k e   o f f   p o w e r   f rom  s a i d   m i c r o w a v e  

p o w e r   means   l e a k i n g   t h r o u g h   t h e   j o i n t   b e t w e e n   s a i d   d r u m  

and  h o u s i n g   and  t h e n c e   to  t h e   e x t e r i o r   of  s a i d   s u p p o r t  

m e a n s .  
5.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   1,  w h e r e i n   s a i d  

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

d o o r   on  s a i d   h o u s i n g   d i s p o s e d   a d j a c e n t   to   one  end  o f  

s a i d   d r u m ,   s a i d   drum  h a v i n g   an  o p e n i n g   f a c i n g   s a i d   d o o r ,  

s a i d   d o o r   h a v i n g   means   ( 7 2 , 7 4 , 7 6 , 7 8 )   c o u p l i n g   t h e   e n e r g y  

f rom  s a i d   m i c r o w a v e   p o w e r   means   to  a  c a v i t y   f o r m e d   b y  
s a i d   d r u m ,   and  a  d o m e - l i k e   s h i e l d   (84)   t r a n s p a r e n t   t o  

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

c o u p l i n g   means   ( 7 8 ) ,   s a i d   s h i e l d   b e i n g   of  a  s i z e   a n d  

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

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

6.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   1,  w h e r e i n   s a i d  

f o r c e d   a i r   means   (54)   i n c l u d e s   a i r   i n l e t s   (58)   i n t o  

s a i d   s u p p o r t   means   and  d r u m ,   an  a i r   o u t l e t   (32)   f r o m  

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

s a i d   p a s s a g e w a y   e x t e n d i n g  a d j a c e n t   to  s a i d   p o w e r   means   i n  

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

m o i s t u r e   f rom  s a i d   d r u m ,   c o o l s   s a i d   p o w e r   means   and  s a i d  

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

be  h e a t e d   b e f o r e   i t s   e n t r y   i n t o   s a i d   drum  to  i n c r e a s e  

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

7.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   6,  w h e r e i n   s a i d  

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

o u t w a r d l y   p r o j e c t i n g   f i n s   (64)   f o r   c o o l i n g   by  s a i d  
f o r c e d   a i r .  



8.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   1,  w h e r e i n   s a i d  

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

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

9.  A p p a r a t u s   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m ,  

i n c l u d i n g   s p r i n g   s u s p e n s i o n   means   ( 2 0 , 2 6 )   s u p p o r t i n g  

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

m e a n s   ( 2 8 , 3 0 )   in  s a i d   e l e c t r i c   c i r c u i t   a r r a n g e d   to  o p e n  

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

of  s a i d   drum  w i t h   s a i d   s p r i n g   s u s p e n s i o n   means   r e s u l t i n g  

f r o m   an  e x c e s s   l o a d   w e i g h t   in   s a i d   d r u m .  

10.   A p p a r a t u s   as  c l a i m e d   in   c l a i m   1,  w h e r e i n   s a i d  

p o w e r   m e a n s   c o m p r i s e s   a  m a g n e t r o n   h a v i n g   an  o u t p u t ,  

s a i d   p o w e r   means   a l s o   c o m p r i s i n g   a  c y l i n d r i c a l   wave  g u i d e  

c o u p l e r   ( 7 2 , 7 4 , 7 6 , 7 8 )   d i r e c t e d   i n t o   s a i d   d r u m ,   s a i d  

o u t p u t   and  c y l i n d r i c a l   wave  g u i d e   c o u p l e r   b e i n g   c o n n e c t e d  

by  means   of  a  wave   p a t h   c o n s i s t i n g   of  a  t r a n s i t i o n  

s e c t i o n   (72)   l e a d i n g   f r o m   s a i d   o u t p u t   f o r   i m p e d e n c e  

m a t c h i n g ,   a  d i r e c t i o n a l   c o u p l e r   (74)   l e a d i n g   f rom  s a i d  

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

to   f o r w a r d   and  r e f l e c t e d   p o w e r   r e q u i r e d   by  s a i d   c o n t r o l  

m e a n s ,   and  a  t u n e r   (76)   b e t w e e n   s a i d   d i r e c t i o n a l   c o u p l e r  

and  s a i d   c y l i n d r i c a l   wave  g u i d e   c o u p l e r   f o r   i m p e d e n c e  

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

p r o t e c t i n g   s a i d   m a g n e t r o n   f rom  e x c e s s i v e   a v e r a g e  
r e f l e c t e d   p o w e r   and  p e a k   VSWR. 

11 .   A p p a r a t u s   as  c l a i m e d   in  c l a i m   1,  i n c l u d i n g   a  

wave   p a t h   b e t w e e n   s a i d   m i c r o w a v e   p o w e r   means   and  i t s  

o u t p u t   i n t o   s a i d   d r u m ,   means   ( 2 1 2 , 1 9 6 )   in  s a i d   wave  p a t h  

to  d e t e c t   f o r w a r d   and  r e f l e c t e d   p o w e r ,   and  p u l s e   w i d t h  

c o n t r o l   means   in  s a i d   e l e c t r i c   c i r c u i t   f o r   s a i d   p o w e r  

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

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

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

w i l l   be  m a i n t a i n e d   b e l o w   t h e   maximum  a l l o w a b l e   v a l u e   f o r  



s a i d   power   means   by  d e c r e a s i n g   the   p u l s e   w i d t h   i n  

p r o p o r t i o n   to  t h e   i n c r e a s e   in  a v e r a g e   r e f l e c t e d   p o w e r .  
12.   A p p a r a t u s   as  c l a i m e d   in  c l a i m   11  i n c l u d i n g  

s w i t c h   means   in  s a i d   c i r c u i t   a r r a n g e d   to  b r e a k   t h e  

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

b e i n g   a r r a n g e d   to  open   s a i d   s w i t c h   means   upon   r e c e i v i n g  

an  e x c e s s i v e   p e a k   r e f l e c t e d   p o w e r .  

13.   A p p a r a t u s   as  c l a i m e d   in  c l a i m   11,   i n c l u d i n g  

s w i t c h   means   in  s a i d   c i r c u i t   a r r a n g e d   to  b r e a k   t h e  

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

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

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

p o w e r ,   to  o p e n   s a i d   s w i t c h   means   when  e x c e s s i v e   p e a k  

v o l t a g e   s t a n d i n g   wave  r a t i o   o c c u r s .  
14.   A p p a r a t u s   as  c l a i m e d   in  c l a i m   1,  w h e r e i n  

s a i d   f o r c e d   a i r   means   (54)   i n c l u d e s   an  a i r   i n l e t   i n t o  

s a i d   drum  and  an  a i r   o u t l e t   f rom  s a i d   d r u m ,   s a i d  

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

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

b e t w e e n   t h e   o u t p u t   of  s a i d   two  s e n s o r s ,   means   f o r  

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

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

and  s w i t c h i n g   means   in  s a i d   c i r c u i t   a r r a n g e d   to  b r e a k  

t h e   c i r c u i t   to  s a i d   power   means   when  s a i d   d i f f e r e n c e  

s u b s t a n t i a l l y   e q u a l s   s a i d   p r e s e t   v a l u e .  

15.   A p p a r a t u s   as  c l a i m e d   in  any  p r e c e d i n g   c l a i m  

w h e r e i n   s a i d   drum  i s   m i c r o w a v e   o p a q u e .  
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