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(3)  Friction  heat  generator  and  method  of  generating  heat  in  the  same. 

A  furnace  or  space  heater  (20)  is  operable  at  low  cost  by  a 
small  electric  motor (45)  which  rotates  an  elongated  cylindri- 
cal  drum  (51),  on  a  vertical  axis,  within  an  elongated  cylindri- 
cal  casing  (27)  at  a  clearance  of  about  one  eighth  of  an  inch  to 
form  an  annular  chamber  (58)  therebetween.  A  supply  of  light 
lubricant  normally  occupies  the  lower  portion  of  the  annular 
chamber (58)  but  rises  to  fill the  chamber (58)  during  rotation 
of the  drum  (51).  The  casing  (27) is  enclosed  in  a  housing  (21), 
having  a  fan  chamber  (36)  containing  the  electric  motor  (45) 
and  fan  or  blower  (46).  The  motor  shaft  (48)  may  rotate  both 
the  fan  and  the  drum  (51). 



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

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 p o s e d  

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

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

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

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

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

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

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

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

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

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

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

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

on  a  v e r t i c a l   a x i s   r e l a t i v e   to   t h e   o t h e r   s a i d   drum  a t  

s u b s t a n t i a l   s p e e d .  

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

by  means   of   an  o u t e r ,   s t a t i o n a r y ,   member   and  an  i n n e r  

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

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

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

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



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

a  c e n t r a l   v e r t i c a l   a x i s   r e l a t i v e   to   t h e   o u t e r   drum  a n d  

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

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

o u t e r   drum  t o   a  p r e d e t e r m i n e d   q u a n t i t y   so  t h a t   i t   n o r m a l l y  

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

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

s a i d   o u t e r   drum  to   h e a t   s a i d   o i l ,   c a u s e   i t   t o   r i s e   up  i n t o  

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

F r i c t i o n   h e a t   i s   g e n e r a t e d   n o t   by  two  m e t a l ,   or   o t h e r ,  

s u r f a c e s   c o n t a c t i n g   e a c h   o t h e r ,   b u t   by  t h e   c o n t a c t   of  t h e  

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

b u t   g e n e r a t e s   h e a 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 ,   by  way  o f  

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

in  w h i c h : -  

F i g .   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   t h e   p o r t a b l e  

s p a c e   h e a t e r   of  t h e   i n v e n t i o n ,   in   h a l f   s e c t i o n ;  

F i g .   2  i s   a  t o p   p l a n   v i ew   in   s e c t i o n   on  l i n e   2-2  o f  

F i g .   1;  a n d  

F i g .   3  i s   a  v i e w   s i m i l a r   t o   F i g .   1  of  t h e   d e v i c e   o f  

t h e   i n v e n t i o n   in   an  a l t e r n a t i v e   f o r m . -  

R e f e r r i n g   now  t o   t h e   d r a w i n g s ,   F i g s .   1  and   2  i l l u s t r a t e  

an  e m b o d i m e n t   of   t h e   f r i c t i o n   h e a t   h e a t e r   20  of  t h e  

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

h o u s i n g   21  f o r m e d   of  i m p e r f o r a t e   s h e e t   m e t a l   22  and  h a v i n g  

l e g s   23  f o r   s u p p o r t i n g   i t   on  a  f l o o r   24  of  a  b u i l d i n g .  

The  s p a c e   h e a t e r   20  i s   p o r t a b l e   and  in  t h e   p o r t a b l e  

e m b o d i m e n t   i l l u s t r a t e d   in   F i g s .   1  and   2  t h e   h o u s i n g   21  i s  

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

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



E i x e d   w i t h i n   h o u s i n g   21  b y  s u i t a b l e   b r a c k e t s   25  and  26 

i s   d  h o l l o w   c y l i n d r i c a l   c a s i n g   27  w h i c h   i s   of  p r e d e t e r -  

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

as  t e n   i n c h e s ,   and  i s   f o r m e d   of  a l u m i n i u m   s h e e t i n g   28  f o r  

e f f i c i e n t   t r a n s f e r   of  h e a t .   The  c y l i n d r i c a l   s i d e   w a l l   2 9 ,  

t o p   w a l l   31  and  b o t t o m   w a l l   32  of  c a s i n g   27  a r e   i m p e r -  

f o r a t e   to   fo rm  a  s e a l e d   e n c l o s u r e   e x c e p t   f o r   t h e   f i l t e r  

t u b e   33,  w h i c h   i s   c l o s e d   by  a  r e m o v a b l e   t h r e a d e d   cap  3 4 .  

The  c a s i n g   27  d i v i d e s   h o u s i n g   21  i n t o   t h e   l o w e r   a i r  

h e a t i n g   c h a m b e r   35  w h i c h   o c c u p i e s   s u c h   c a s i n g ,   and  a n  

u p p e r   f a n   c h a m b e r   36,  t h e r e   b e i n g   an  a n n u l a r   a i r   c h a m b e r  

37  f o r m e d   b e t w e e n   t h e   c y l i n d r i c a l   s i d e   w a l l   29  of  t h e  

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

38  of   t h e   h o u s i n g   2 1 .  

A i r   i n l e t   means   39  i s   p r o v i d e d   in  t h e   l o w e r   p o r t i o n   o f  

t h e   h o u s i n g   21  in  t h e   f o rm  of  s p a c e d   a p e r t u r e s   4 1  

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

o u t l e t   means   42  i s   p r o v i d e d   in  t h e   t o p   43  of  t h e   h o u s i n g  

in   t h e   f o r m   of  a p e r t u r e s   44.   The  a n n u l a r   a i r   c h a m b e r   37 

c o n n e c t s   t h e   a i r   i n l e t   means   to   t h e   a i r   o u t l e t   means   o f  

t h e   f a n   c h a m b e r   3 6 .  

A  r e v e r s i b l e   e l e c t r i c   m o t o r   45  i s   m o u n t e d   in   t h e   f a n  

c h a m b e r   36  w i t h   an  e i g h t - b l a d e d   f a n   46  f a s t   on  one  e n d  

47  of  t h e   m o t o r   s h a f t   48,  e a c h   b l a d e   b e i n g   of  a b o u t   2 5 °  

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

r o t a t i n g   t h e   s h a f t   48  a t   b e t w e e n   1 8 0 0 - 3 6 0 0   R . P . M . .  

The  o t h e r   end  49  of  m o t o r   s h a f t   48  e x t e n d s   i n t o   t h e  

a i r   h e a t i n g   c h a m b e r   35  t o   r o t a t e   t h e   h o l l o w ,   c y l i n d r i c a l  

drum  51  w h i c h   i s   s u p p o r t e d   in   s u i t a b l e   b e a r i n g s   52  f o r  

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



27  and  h o u s i n g   2 1 .  

The  drum  51  i s   s e a l e d   and   h o l l o w   and  i n c l u d e s   t h e   t o p  

w a l l   53,  b o t t o m   w a l l   54  and  c y l i n d r i c a l   s i d e   w a l l   5 5 ;  

t h e   w a l l s   b e i n g   of  s t a i n l e s s   s t e e l .   The  e x t e r i o r  

c y l i n d r i c a l   s u r f a c e   56  of  t h e   c y l i n d r i c a l   s i d e   w a l l   5 5  

i s   s m o o t h   as  i s   t h e   i n t e r i o r ,   c y l i n d r i c a l   s u r f a c e   57  o f  

t h e   a l u m i n i u m   of   t h e   c y l i n d r i c a l   s i d e   w a l l   29  of  t h e  

c a s i n g   27  and  t h e   s u r f a c e s   56  and  57  a r e   a t   a b o u t   o n e -  

e i g h t h   i n c h   c l e a r a n c e   f r o m   e a c h   o t h e r   t o   f o rm  a  n a r r o w ,  

a n n u l a r   l i q u i d   c h a m b e r   58  t h e r e b e t w e e n .  

I t   s h o u l d   be  n o t e d   t h a t   t h e   a n n u l a r   l i q u i d   c h a m b e r   58  

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

c o n t i n u a l l y   f l o w e d ,   as  in   t h e   p r i o r   a r t .   I n s t e a d   i t   i s  

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

l u b r i c a n t   59,  s u c h   as  a  q u a r t   of  No.  10  o i l ,   w h i c h  

n o r m a l l y   r e s t s   in   t h e   h o r i z o n t a l   s p a c e   61  b e t w e e n   t h e  

b o t t o m   w a l l   54  of  t h e   drum  51  and  t h e   b o t t o m   w a l l   3 2  

of  t h e   c a s i n g   2 7 .  

I t   ha s   b e e n   f o u n d   t h a t   t h e   b e s t   r e s u l t s   a r e   o b t a i n e d  

when  t h e   l u b r i c a n t   59  i s   Q u a k e r   S t a t e   F - L - M - A - T   F l u i d ,  

F o r d   M o t o r   C o m p a n y - Q u a l i f i c a t i o n s   No.  2 P - 6 7 0 3 0 6   M  2 6 3 3 F .  

U n l i k e   p r i o r   P a t e n t s ,   no  w a t e r   i s   in   c o n t a c t   w i t h   t h e   o i l .  

The  m o t o r   45  i s   c o n n e c t e d   to   a  t h e r m o s t a t   62,  o f  

any  w e l l - k n o w n   t y p e   by  c o r d   63  and  t o   a  s o u r c e   of  e l e c -  

t r i c i t y   by  m a l e   p l u g   64  so  t h a t   i t   i s   e n e r g i z e d   u n d e r  

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

t h e   t h e r m o s t a t .  

In  o p e r a t i o n   t h e   m o t o r   45  d r i v e s   t h e   drum  51  a t   a  

s u b s t a n t i a l   s p e e d ,   w h i c h   c a u s e s   t h e   o i l   59  to   r i s e   u p  



i n z o   t h e   a n n u l a r   l i q u i d   c h a m b e r   58  to  s u b s t a n t i a l l y   f i l l  

t h e   s ame .   The  h e a t   of  f r i c t i o n   b e t w e e n   t h e   drum  a n d  

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

on  t h e   s u r f a c e s   56  and  57  so  t h a t   t h e   e x t e r i o r   a l u m i n i u m  

s u r f a c e   65  of  t h e   f i x e d   c a s i n g   27  b e c o m e s   h e a t e d .   M e a n -  

w h i l e   t h e   l a r g e   d i a m e t e r ,   m u l t i - b l a d e d   f an   46  i s   d r a w i n g  

a m b i e n t   a i r   t h r o u g h   t h e   a i r   i n l e t   means   39,   t h e n c e   u p  

t h r o u g h   t h e   a n n u l a r   a i r   c h a m b e r   37  and  p a s t   t h e   e l o n g a t e d  

h e a t e d   s u r f a c e   65  f o r   d i s c h a r g e   t h r o u g h   t h e   a i r   o u t l e t  

means   42  b a c k   i n t o   t h e   r o o m .  

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

p r o v i d e d   a  s e p a r a t e   e l e c t r i c   m o t o r   70,  u s u a l l y   a b o u t  

1 /8   H .P .   f o r   d r i v i n g   an  a i r   b l o w e r   71,  t h e   m o t o r   a n d  

a i r   b l o w e r   b e i n g   m o u n t e d   in   a  l o w e r   c h a m b e r   72  f o r  

d r i v i n g   a m b i e n t   a i r   u p w a r d l y   in  an  a n n u l a r   f l o w   p a t h   i n  

c h a m b e r   37  f rom  t h e   a i r   i n l e t   means   73  to   t h e   a i r   o u t l e t  

means   74.   The  a i r   o u t l e t   m e a n s   i s   t he   i n t a k e   d u c t   75  o f  

a  h o t   a i r   h e a t i n g   s y s t e m   76,   so  t h a t   t h e   h e a t e r   2 0  

b e c o m e s   a  f u r n a c e   r a t h e r   t h a n   a  s p a c e   h e a t e r ,   t h e   s e p -  

a r a t e   e l e c t r i c   m o t o r   70  e n a b l i n g   t h e   t h e r m o s t a t   62  t o  

i n i t i a t e   r o t a t i o n   of  t h e   drum  u n t i l   a  p r e d e t e r m i n e d   t e m p -  

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

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

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

m o t o r   70,   to   f u r n i s h   h o t   a i r   to   t h e   room  or  h e a t i n g  

s y s t e m   76  u n t i l   t h e   c a s i n g   27  c o o l s   to   a  p r e d e t e r m i n e d  

t e m p e r a t u r e .  



1.  A  f r i c t i o n   h e a t   g e n e r a t o r   c o m p r i s i n g   i n n e r   a n d  

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

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

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

by  a  f i x e d   c l e a r a n c e   of   s m a l l   d i m e n s i o n   to   d e f i n e   a n  

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

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

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

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

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

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

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

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

same  on  a  v e r t i c a l   a x i s   r e l a t i v e   t o   t h e   o t h e r   s a i d   d r u m  

a t   s u b s t a n t i a l   s p e e d .  

2.  A  f r i c t i o n   h e a t   g e n e r a t o r   as  c l a i m e d   in   c l a i m   1 ,  

w h e r e i n   t h e   i n n e r   and  o u t e r   d rums   a r e   b o t h   of   c y l i n d r i c a l  

c o n f i g u r a t i o n .  

3.  A  f r i c t i o n   h e a t   g e n e r a t o r   as  c l a i m e d   in   c l a i m   1  or   2 ,  

w h e r e i n   s a i d   i n n e r   drum  i s   j o u r n a l l e d   in   s a i d   o u t e r   d r u m  

f o r   r o t a t i o n   a b o u t   s a i d   v e r t i c a l   a x i s .  

4.  A  f r i c t i o n   h e a t   g e n e r a t o r   as  c l a i m e d   in  a n y  o n e   o f  

c l a i m s   1  t o   3,  w h e r e i n   t h e   e l e c t r i c   m o t o r   m e a n s   i s  

o p e r a t i v e l y   c o n n e c t e d   to   t h e   s a i d   i n n e r   drum  t o   r o t a t e  

t h e   same  r e l a t i v e   t o   t h e   o u t e r   d r u m .  

5.  A  f r i c t i o n   h e a t   g e n e r a t o r   as  c l a i m e d   in   a n y  o n e   o f  

c l a i m s   1  t o   4,  w h e r e i n   s a i d   i n n e r   drum  i s   s e a l e d   and  s a i d  

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

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



to   o u t s i d e   s a i d   o u t e r   d r u m .  

6 .  A   f r i c t i o n   h e a t   g e n e r a t o r   as  c l a i m e d   in   any  one  o f  

c l a i m s   1  to   5,  w h e r e i n   t h e   s a i d   o p p o s e d   c i r c u m f e r e n t i a l  

f a c e s   a r e   s p a c e d   a p a r t   by  a  c o n s t a n t   d i s t a n c e   of  a p p r o x -  

i m a t e l y   t h r e e   m i l l i m e t r e s .  

7.  A  f r i c t i o n   h e a t   g e n e r a t o r   as  c l a i m e d   in  a n y  o n e   o f  

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

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

8.  A  f r i c t i o n   h e a t   g e n e r a t o r   as  c l a i m e d   in   c l a i m   7 ,  

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

q u a n t i t y   s u f f i c i e n t ,   in  t h e   a b s e n c e   of  r e l a t i v e   r o t a t i o n  

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

w a l l s   of  t h e   d r u m s .  

9.  A  f r i c t i o n   h e a t   g e n e r a t o r   as  c l a i m e d   in   a n y  o n e   o f  

c l a i m s   1  to   8,  f u r t h e r   i n c l u d i n g   a  h o u s i n g   e x t e n d i n g  

a r o u n d   s a i d   t e l e s c o p e d   d rums   and  e l e c t r i c   m o t o r   o p e r a t e d  

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

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

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

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

m a n n e r   by  means   of  an  o u t e r ,   s t a t i o n a r y ,   member   and  a n  

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

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

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

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

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

on  a  c e n t r a l   v e r t i c a l   a x i s   r e l a t i v e   t o   t h e   o u t e r   drum  a n d  

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

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



o u t e r   d rum  to   a  p r e d e t e r m i    t h a t   i t  

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

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

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

i t   t o   r i s e   up  i n t o   s a i d   c l e a r n a c e   s p a c e   and  t r a n s f e r  

h e a t   t o   s a i d   o u t e r   d r u m .  

11.   The  m e t h o d   as  c l a i m e d   in   c l a i m   10,  w h e r e i n   t h e  

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

t h r e e   m i l l i m e t r e s .  

12.  A  f r i c t i o n   h e a t   g e n e r a t o r   s u b s t a n t i a l l y   as  h e r e i n -  

b e f o r e   d e s c r i b e d   w i t h   r e f e r e n c e   to   and  as  i l l u s t r a t e d   i n  

F i g s .   1  a n d   2  or  F i g .   3  of  t h e   a c c o m p a n y i n g   d r a w i n g s .  

13.   A  f l a m e - f r e e   h e a t e r   i n c l u d i n g   a  f r i c t i o n   h e a t  

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

14.   The  m e t h o d   of  g e n e r a t i n g   h e a t   in   a  f l a m e - f r e e  

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

r e f e r e n c e   t o   and  as  i l l u s t r a t e d   in   F i g s .   1  and  2  or  F i g .  

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