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Qjj)  Apparatus  for  heating  the  cylindrical  wall  of  a  rotary  cylinder  of  a  paper  making  machine. 
Apparatus  for  heating  the  cylindrical  wall  of  a  rotary 

cylinder  of  a  paper  making  machine  is  described,  in  particu- 
lar  a  drying  cylinder  for  sheet  paper  in  a  machine  of  this  type, 
including  drive  means  for  the  cylinder  operable  to  make  it 
rotate  with  a  predetermined  speed  of  rotation,  at  least  one 
magnetic  flux  generator  device  and  means  for  supporting 
this  device  at  a  predetermined  distance  from  the  said 
cylinder;  the  cylindrical  side  wall  of  the  cylinder  is  made  of  a 
metal  material  and  the  said  predetermined  distance  is 
chosen  in  such  a  way that the  magnetic flux  generated  by the 
device  intersects  at  least  part  of  the  side  wall  itself. 



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

t he   c y l i n d r i c a l   w a l l   of  a  r o t a r y   c y l i n d e r   of  a  p a p e r   m a k i n g  

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

m a c h i n e   of  t h i s   t y p e .  

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

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

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

m a t e r i a l   or   f r o m   t h e   p a p e r   s h e e t   w h i c h   i s   d e p o s i t e d   on  i t ,   o r  

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

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

by  i s   o b t a i n e d   by  means   of  a t   l e a s t   one  r o t a r y   d r y i n g   c y l i n -  

d e r   o v e r   w h i c h   t h e   s h e e t   i s   p a r t i a l l y   wound  and  t h e   o u t e r  

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

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

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

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

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

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

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

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

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

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

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

in  e f f e c t   a  p r e s s u r e   v e s s e l   w h i c h   m u s t   be  p e r f e c t l y   s e a l e d  a i d  

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

s u r e   of  t h e   s a i d   s t e a m .   M o r e o v e r ,   f o r   r e m o v a l   of   t h e   c o n d e n -  

s a t i o n   w h i c h   f o r m s   in   t h i s   c a v i t y   t h e r e   a r e   r e q u i r e d   s u c k e r  

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

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

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

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

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

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

c y l i n d e r   i t s e l f   w h i c h   w o u l d   n o t   t h e m s e l v e s   r e q u i r e   to  b e  

h e a t e d ,   so  t h a t   t h i s   e n e r g y   i s   n o t   u t i l i s e d   in  an  e n t i r e l y  

c o r r e c t   m a n n e r .   M o r e o v e r ,   t h e   t r a n s m i s s i o n   of  h e a t   f rom  t h e  



i n t e r i o r   c a v i t y   of  t h e   c y l i n d e r ,   w h i c h   t a k e s   p l a c e   a b o v e   a l l  

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

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

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

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

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

F i n a l l y ,   t h e   t e m p e r a t u r e   a d j u s t m e n t   r e q u i r e d   t o  

s a t i s f y   t h e   v a r i o u s   c o n d i t i o n s   of  u s e   i s   n o t   e a s y   no r   v e r y  

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

a r e   r e q u i r e d ;   a l s o   t h e   n o r m a l   m a i n t e n a n c e   and  r e p a i r   o p e r a -  
t i o n s   of  t h e   a p p a r a t u s   a r e   r a t h e r   l o n g   and  c o m p l e x   b e c a u s e  

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

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

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

to   be  p e r f o r m e d .  

The  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s   t h a t   o f  

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

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

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

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

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

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

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

p r e d e t e r m i n e d   d i s t a n c e   f rom  t h e   s a i d   c y l i n d e r ,   and  d r i v e  

means   o p e r a b l e   to   g e n e r a t e   m o v e m e n t   a t   a  p r e d e t e r m i n e d  

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

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

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

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

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

i n t e r s e c t s   a t   l e a s t   p a r t   of  t h e   s a i d   s i d e   w a l l .  

For   a  b e t t e r   u n d e r s t a n d i n g   of  t h e   i n v e n t i o n  

t h e r e   w i l l   now  be  g i v e n ,   by  way  of  e x a m p l e ,   a  more   d e t a i l e d   i 

d e s c r i p t i o n   w i t h   r e f e r e n c e   to  t h e   a t t a c h e d   d r a w i n g s ,   in   ' 

w h i c h :  

F i g u r e s   1  to   5  s c h e m a t i c a l l y   r e p r e s e n t   v a r i o u s  

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

F i g u r e s   6  and  7  a r e   two  c o n s t r u c t i o n a l   s i d e   v i e w s  



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

to  t he   d i a g r a m s   of  F i g u r e s   1  a n d   2 ;  

F i g u r e s   8  and  9  a r e   two  s e c t i o n s ,   t a k e n   on  p l a n e s  

o r t h o g o n a l   to   one  a n o t h e r ,   of  v a r i o u s   means   and  m e m b e r s   o f  

t he   a p p a r a t u s   c o r r e s p o n d i n g   to  t h e   d i a g r a m   of  F i g u r e   5 .  

W i t h   r e f e r e n c e   to  t h e   d i a g r a m s   of  F i g u r e s   1  and  2 ,  

t h e   a p p a r a t u s   of  t h e   i n v e n t i o n   i s   i n t e n d e d   to   h e a t   t h e   c y -  

l i n d r i c a l   s i d e   w a l l   of  a  r o t a r y   c y l i n d e r   1  w h i c h   may  f o r m  

p a r t   of  a  p a p e r   m a k i n g   m a c h i n e ;   in   p a r t i c u l a r   t h i s   c y l i n d e r  

can  be  a  s h e e t   d r y i n g   c y l i n d e r   and  t h e   s a i d   s i d e   w a l l   i s   made 

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

means   ( n o t   i l l u s t r a t e d )   f o r   d r i v i n g   t h e   c y l i n d e r   1  to   r o t a t e ,  

c o m p r i s i n g ,   f o r   e x a m p l e ,   an  e l e c t r i c  m o t o r .   C o n v e n i e n t l y ,  

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

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

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

m e a n s ,   i n d i c a t e d   2,  w h i c h   can   s i m p l y   c o m p r i s e   p e r m a n e n t  

m a g n e t s   3  as  shown  in  t h e   e m b o d i m e n t   of  F i g u r e   1,  or  e l e c t r o  

m a g n e t s   4  as  s h o w n ,   on  t h e   o t h e r   h a n d ,   in  F i g u r e   2  ,   t h e  

w i n d i n g s   of   w h i c h   a r e   c o n n e c t e d ,   by  means   of  c o n d u c t o r s   5 ,  

to  a  s u i t a b l e   s o u r c e   of  dc  or  ac  e l e c t r i c a l   e n e r g y .  

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

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

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

from  t h e   c y l i n d e r   1;  t h e s e   can   c o m p r i s e ,   f o r   e x a m p l e ,   o n e  

or  more   a r m s   7,  a x i a l l y   m o v a b l e   on  g u i d e s   8  of  t h e   b a s e  

(no t   i l l u s t r a t e d )   of  t h e   a p p a r a t u s .  

The  s u p p o r t   means   6  a r e   p r e f e r a b l y   p r o v i d e d   w i t h  

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

the   m a g n e t s   3  (or   t h e   e l e c t r o   m a g n e t s   4)  in   a  p r e d e t e r m i n e d  

p o s i t i o n   w i t h   r e s p e c t   to   t h e   c y l i n d e r   1,  t h i s   p o s i t i o n   b e i n g  

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

t h e s e   m a g n e t s ,   (or  e l e c t r o   m a g n e t s )   i n t e r s e c t s   a t  l e a s t   p a r t  

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

In  F i g u r e s   6  and  7  t h e   s t r u c t u r e   of  t h e   s u p p o r t  

;  6  i s   shown  in  more   d e t a i l .   Two  rows  of  e l e c t r o   m a g n e t s  

4  a r e   s u p p o r t e d   by  a  beam  12  t h e   e n d s   of  w h i c h   a r e   f i x e d   t o  



t r i a n g u l a r   p l a t e s   13;  t h e s e   a r e   p i v o t e d ,   by  means   of  a  p a i r  

of  l i n k   r o d s   14,  to   p l a t e s   15  of  a  b r a c k e t   16  f i x e d   to   t h e  

b a s e   of  t h e   a p p a r a t u s   in   such   a  way  as  to   f o rm  two  p a r a l l e l o -  

gram  l i n k a g e s   o p e r a b l e   to  a l l o w   s u b s t a n t i a l l y   p a r a l l e l   d i s -  

p l a c e m e n t s   of  t h e   beam  12  n o r m a l   to   t h e   s u r f a c e   of  t h e   c y l i n -  

d e r .   The  beam  12  i s   c o n n e c t e d ,   by  m e a n s   of  c y l i n d r i c a l  

p i v o t s   17,  to   a  b a r   18  f o r m i n g   p a r t   of   a  r a c k   and  p i n i o n  

m e c h a n i s m   c o n n e c t e d   to   an  o p e r a t i n g   s h a f t   20  to   w h i c h   t h e r e  

is   f i x e d   an  o p e r a t i n g   w h e e l   21  a n d / o r   a  d r i v e   m o t o r   2 1 a .  

The  l o w e r   e n d s   of  t h e   s a i d   rod   a r e   p i v o t e d ,   by  means   o f  

f u r t h e r   c y l i n d r i c a l   p i v o t s   22,  to   t h e   b a s e   of   t h e   m a c h i n e .  

I t   i s   t h e r e f o r e   e v i d e n t   t h a t   by  o p e r a t i n g   t h e   h a n d  

w h e e l   21  (or   t h e   d r i v e   m o t o r   21a)  v e r t i c a l   d i s p l a c e m e n t  

of  t h e   r o d   18,   and  t h e r e f o r e   v e r t i c a l   d i s p l a c e m e n t   of  t h e  

beam  12  and  of  t h e   e l e c t r o  m a g n e t s   r i g i d l y   c o n n e c t e d   to   i t  

i s   c a u s e d .  

The  h e a t i n g   of  t h e   w a l l   of  t h e   c y l i n d e r   1  t a k e s  

p l a c e   in   t h e   f o l l o w i n g   w a y .  
The  e l e c t r i c   m o t o r   makes   t h e   c y l i n d e r   1  r o t a t e  

a t   a  p r e d e t e r m i n e d   s p e e d   and  t h e   m a g n e t s   3  (or   t h e   e l e c t r o  

m a g n e t s   4)  a r e   c a r r i e d ,   by  a c t i n g   on  t h e i r   s u p p o r t   m e a n s   6 ,  

c l o s e l y   a d j a c e n t   to   t h e   s a i d   w a l l   a t   a  d i s t a n c e   s u c h   as  t o  

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

p a r t   of  t h e   s a i d   w a l l .   I t   i s   a p p a r e n t   t h a t   in   o r d e r   to   g e n e -  
r a t e   t h i s   m a g n e t i c   f l u x ,   in   t h e   c a s e   of   t h e   e l e c t r o   m a g n e t s  

4  ( F i g u r e   2)  ac  or  dc  e l e c t r i c a l   e n e r g y   i s   s u p p l i e d   to   t h e  

a s s o c i a t e d   w i n d i n g s .  

T h e r e   i s   t h e r e f o r e   e s t a b l i s h e d   on  t h e   w a l l   of  t h e  

c y l i n d e r   1  (or   on  a  p a r t   t h e r e o f )   a  m a g n e t i c   f l u x   t h e  

i n t e n s i t y   of  w h i c h ,   w i t h i n   c e r t a i n   l i m i t s ,   d e p e n d s   on  t h e   , 
m a g n e t i s a t i o n   of  t h e   m a g n e t s   3  or  on  t h e   c u r r e n t   w h i c h  

c i r c u l a t e s   i n   t h e   w i n d i n g s   of  t h e   e l e c t r o   m a g n e t s   4.  D u r i n g  

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

i t s   w a l l ,   and  in   e a c h   u n i t   of  t i m e ,   a  v a r i a t i o n   of  m a g n e t i c  

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

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

e l e c t r i c   c u r r e n t   to   c i r c u l a t e   in   t h e   w a l l   of   t h e   c y l i n d e r ,  



t h u s   h e a t i n g   t he   w a l l   i t s e l f   by  the   J o u l e   e f f e c t .   I t   h a s  

b e e n   e s t a b l i s h e d   t h a t ,   in  t h i s   way,  w i t h   m a g n e t s   of  r e l -  

a t i v e l y   s m a l l   d i m e n s i o n s ,   i t   is   p o s s i b l e   to   h e a t   t h e  

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

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

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

t h e   s a i d   d r y i n g .  

D u r i n g   t h e   r o t a t i o n   of  t h e   c y l i n d e r   1  t h e r e   i s  

t r a n s m i t t e d   to   t h e   e l e c t r o   m a g n e t s   4  f o r c e s   w h i c h   a r e  

b o t h   t a n g e n t i a l   and  n o r m a l   and  w h i c h   a r e   b o r n e   by  t h e  

s u p p o r t   m e a n s   6.  When  p e r m a n e n t   m a g n e t s   3  ( F i g u r e   1)  a r e  

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

4  ( F i g u r e   2)  s u p p l i e d   w i t h   dc  c u r r e n t ,   t h e   h e a t i n g  

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

s u p p l i e d   to  t h e   c y l i n d e r   d r i v e   m o t o r .   In  t h i s   c a s e   t h e  

a d j u s t m e n t   of  t he   q u a n t i t y   of  h e a t   t r a n s m i t t e d   to  t h e   c y -  
l i n d e r   w a l l   can  be  e f f e c t e d   by  a c t i n g   on  t h e   s p e e d   o f  

t he   m o t o r   i t s e l f .   In  f a c t ,   by  i n c r e a s i n g   t h i s   s p e e d   t h e  

v a r i a t i o n   φ dt  of  t he   m a g n e t i c   f l u x   p e r   u n i t   t i m e   i n c r e a -  

ses   w h i l s t   t h e   f l u x   i t s e l f   i s   m a i n t a i n e d   c o n s t a n t .  

T h i s   c h a r a c t e r i s t i c   can   be  p a r t i c u l a r l y   a d v a n -  

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

w h i c h ,   f o r   c o r r e c t   d r y i n g   of  t h e   s h e e t ,   h e a t i n g   e n e r g y  

p r o p o r t i o n a l   to   t h e   t a n g e n t i a l   v e l o c i t y   of  t h e   s h e e t   o n  

t h e  c y l i n d e r   i s   r e q u i r e d ;   in  f a c t ,   i f   a  c e r t a i n   m a g n e t i c  

f l u x   s u f f i c i e n t   to  c a u s e   an  e f f e c t i v e   h e a t i n g   a t   a  

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

e s t a b l i s h e d   t he   s y s t e m   t h u s   a d j u s t e d   i s   a l s o   s e l f   r e g u -  

l a t i n g   s i n c e   by  i n c r e a s i n g   t h e   s p e e d   of  t h e   c y l i n d e r  

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

I t   i s  ,   h o w e v e r ,   a p p a r e n t   t h a t ,   in   t h i s   c a s e ,  

t h e   a d j u s t m e n t   of  t he   q u a n t i t y   of  h e a t   t r a n s m i t t e d   to   t h e  

c y l i n d e r   w a l l   can  a l s o   be  e f f e c t e d   by  a c t i n g   on  t h e  

d i s t a n c e   of  t h e   m a g n e t s   3  f rom  t h e   w a l l   i t s e l f   or  b y  

v a r y i n g   t he   c u r r e n t   in   t h e   dc  e l e c t r o   m a g n e t s ,   r a t h e r  

t h a n   on  t h e   s p e e d ,   t h u s   g e n e r a t i n g   in   t h i s   way  a  d i f -  

f e r e n t   m a g n e t i c   f l u x  ó   and  t h e r e f o r e   o b t a i n i n g   a  d i f -  



f e r e n t   v a l u e   of  t h e   f l u x   v a r i a t i o n  d φ  d t .  

When  t h e   e l e c t r o   m a g n e t s   4  ( F i g u r e   2)  a r e  

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

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

by  t h e   a c t i o n   of  t h e   s p e e d   of  r o t a t i o n   of  t he   c y l i n d e r  

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

and   t h e r e f o r e   in  o r d e r   to   a d j u s t   t h e   t h e r m a l   e n e r g y   t r a n s -  

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

on  t h e   d i s t a n c e   of  t h e   e l e c t r o   m a g n e t s   4  f rom  t h e   c y l i n d e r  

and   on  t h e   s p e e d   of  r o t a t i o n   of  t h i s   l a t t e r ,   b u t   a l s o   o n  

t h e   c u r r e n t   and  s u p p l y   f r e q u e n c y   of   t h e   e l e c t r o   m a g n e t s  

t h e m s e l v e s .  

In  t h e   d i a g r a m   of  F i g u r e   3  t h e   e l e c t r o   m a g n e t s   4  

a r e   a r r a n g e d   in   t h e   same  d i a m e t r a l   p l a n e   of  t h e   c y l i n d e r   1  .  

and   on  o p p o s i t e   s i d e s   t h e r e o f ;   in   t h i s   way  t h e   r e s u l t a n t  

of  t h e   f o r c e s   of  a t t r a c t i o n   g e n e r a t e d   by  t h e   e l e c t r o  

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

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

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

c y l i n d e r ;   i t   i s   e v i d e n t   t h a t   more   t h a n   two  e l e c t r o   m a g n e t s  

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

d i s p l a c e d   by  t h e   same  a m o u n t ,   in   s u c h   a  way  as  to   o b t a i n  

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

t h e   c y l i n d e r   s h a f t .  

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

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

4  and   t h e s e   can   h a v e   t h e   a r r a n g e m e n t   as  shown  in   F i g u r e   4 

s u c h   as  to   be  u n i f o r m i l y   s p a c e d   f r o m   one  a n o t h e r   a r o u n d   t h e ,  

p e r i p h e r y   of  t h e   c y l i n d e r   1  so  t h a t   t h e s e   e l e c t r o   m a g n e t s  

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

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

c y l i n d e r   i t s e l f ;   in   t h i s   c a s e   s u c h   w a l l   i s   made  of  a  f e r r o -  

m a g n e t i c   m a t e r i a l .  

I t   i s   t h e r e f o r e   e v i d e n t   t h a t   w i t h   t h i s   l a t t e r  

c o n s t r u c t i o n a l   a r r a n g e m e n t   t h e   e l e c t r o - m a g n e t s   4  g e n e r a t e  

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

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



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

To  o b t a i n   t h i s   l a t t e r   o b j e c t   t h e   a p p a r a t u s   m u s t   be  p r o v i d e d  

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

w h i c h   f u n c t i o n   on  t h e   b a s i s   of  t h e   i n d i c a t e d   p r i n c i p a l .  

The  a p p a r a t u s   of   t h e  i n v e n t i o n   can  a l s o   be  f o r m e d  

a c c o r d i n g   to   t h e   d i a g r a m   of  F i g u r e   5,  t h a t   i s   to   say  b y  

a r r a n g i n g   t h e   e l e c t r o   m a g n e t s   4  (or  t h e   m a g n e t s   3)  w i t h i n  

t h e   c y l i n d e r   1;  in   t h i s   c a s e   t h e s e   w i l l   be  s u p p o r t e d   b y  

s u i t a b l e   s u p p o r t   means   30  w h i c h   a l s o   a l l o w   r a d i a l   d i s p l a c e -  

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

1.  ; 

In  F i g u r e s   8  and  9  t h e r e   i s   shown  a  c o n s t r u c t i o n a l  

a r r a n g e m e n t   f o r   o b t a i n i n g   t h e   s a i d   s y s t e m   of   F i g u r e   5.  T h e  

s u p p o r t   means   30  i n c l u d e   a  h o l l o w   drum  31  t h e   e n d s   o f   w h i c h  

a r e   r i g i d l y   c o n n e c t e d   to   s i d e   w a l l s   33  of  t h e   b a s e   of  t h e  

a p p a r a t u s .   The  c y l i n d e r   1,  c o a x i a l   w i t h   t h e   drum  31,  h a s  a  

b o t t o m   w a l l   32  and  i s   s u p p o r t e d   by  t h e   b a s e   i t s e l f  v i a   i n t e r -  .  

p o s e d   r o l l i n g   e l e m e n t   b e a r i n g s   3 2 a .  

The  e l e c t r o   m a g n e t s   4  a r e   c a r r i e d   by  beams   34 

( F i g u r e   8)  e a c h   of  w h i c h   i s   c o n n e c t e d ,   by  m e a n s   of  p i v o t e d  

l i n k   r o d s   ( F i g u r e   9)  to   r a d i a l   p l a t e s   36  in   t u r n   c a r r i e d  

by  t h e   drum  31.  The  r a d i a l   m o v e m e n t   of  t h e   beams   34  i s  

c o n t r o l l e d   by  m e c h a n i c a l   j a c k s   37  p i v o t a l l y   c o n n e c t e d   b o t h  

w i t h   t h e   beams   and  w i t h   t h e   drum  31  and  d r i v e n   by  e l e c t r i c  

m o t o r s   38  v i a   a  s u i t a b l e   t r a n s m i s s i o n   i n c l u d i n g   s h a f t s   3 9 .  

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

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

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

In  f a c t ,   t h e   a p p a r a t u s   of  t he   i n v e n t i o n   i s   c o n -  

s t r u c t i o n a l l y   v e r y   s i m p l e ;   i t   i s   no t   n e c e s s a r y   to  p r o v i d e  

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

d o e s   no t   h a v e   to  be  p r o v i d e d   w i t h   s e a l e d   i n t e r n a l   c a v i t i e s ,  

nor   m u s t   i t   h ave   a  h i g h   m e c h a n i c a l   s t r e n g t h   to   r e s i s t   t h e  

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

A l l   t he   m e m b e r s   and  p a r t s   w h i c h   in   t h e   p r i o r   a p p -  

a r a t u s   we re   n e c e s s a r y   to  c a r r y   away  t h e   c o n d e n s a t i o n   w h i c h  

f o r m s   in   t he   c y l i n d e r   a r e  n o t   n e c e s s a r y ,   nor   m u s t   t h e  

i n t e r n a l   w a l l s   of  t h i s   be  p r o v i d e d   w i t h   g r o o v e s   f o r   t h e   ! 



c o l l e c t i o n   of  t h e   c o n d e n s a t i o n .  

M o r e o v e r ,   a  c o r r e c t   u t i l i s a t i o n   of   t h e   t h e r m a l  

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

o n l y   to   t h e   s i d e   w a l l   of  t h e   c y l i n d e r   and  d i r e c t l y   o n t o  

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

of  t h i s   w a l l   d e c r e a s e s   r a d i a l l y   f rom  t h e   o u t s i d e   t o w a r d s  

t h e   i n s i d e   t h e r e o f ,   as  i s   p r e f e r a b l e   f o r   a  c o r r e c t   h e a t i n g  

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

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

w a l l   c a n   be  e f f e c t e d   in   a  v e r y   s i m p l e   and  r a p i d   m a n n e r  

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

f o r   t h i s   p u r p o s e ,   to   v a r y   t h e   d i s t a n c e   of   t h e   m a g n e t s   3 

(o r   t h e   e l e c t r o   m a g n e t s   4)  f rom  t h e   c y l i n d e r   1,  or  to   v a r y .  
t h e   s p e e d   of  r o t a t i o n   of  t h e   c o n t r o l   m o t o r ,   or   a l t e r n a t i v e l y  

when   e l e c t r o   m a g n e t s   4  a r e   u t i l i s e d ,   to   v a r y   t h e   c u r r e n t  

s u p p l i e d   to   t h e s e   or  t h e   f r e q u e n c y   of  t h i s   c u r r e n t .  

I t   i s   a p p a r e n t   t h a t   to   o b t a i n   a d j u s t m e n t   of  t h i s  

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

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

o t h e r   way  r o u n d   as  in  t h e   c a s e   i l l u s t r a t e d   and  d e s c r i b e d ) ,  

by  p r o v i d i n g   s u i t a b l e   means   f o r   t h i s   p u r p o s e .  

A l t h o u g h  s y s t e m s   and  c o n s t r u c t i o n a l   a r r a n g e m e n t s  

in  w h i c h   t h e   c y l i n d e r   1  r o t a t e s   and  t h e   m a g n e t s   3,  ( o r  

t h e   e l e c t r o   m a g n e t s   4)  do  no t   r o t a t e   w i t h   r e s p e c t   to  t h e  

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

t h e   c y l i n d e r   and  t h e   m a g n e t s   (or  t h e   e l e c t r o   m a g n e t s )   a r e  

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

v e l o c i t i e s ,   f a l l   w i t h i n   t h e   s c o p e   of  t h e   i n v e n t i o n .  

T h e r e   can   be  p r o v i d e d   m e a n s   f o r   r e g u l a t i o n   of  t h e  

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

( f o r   e x a m p l e   t h o s e   w h i c h   l i e   on  t h e   same  p l a n e   o r t h o g o n a l  

to   t h e   a x i s   of  t h e   c y l i n d e r ) ,   in   s u c h   a  way  as  to  o b t a i n  

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

w a l l   of  t h e   c y l i n d e r   1;  i t   i s   a p p a r e n t   t h a t ,   in   t h i s   way,   : 
i t   i s   p o s s i b l e   to  o b t a i n   any  d e s i r e d   d i s t r i b u t i o n   of  e n e r g y  

t r a n s m i t t e d   f rom  t h e   m a g n e t s   to  t h e   c y l i n d e r   f o r   t h e   p u r p o s e  
of  s a t i s f y i n g   p a r t i c u l a r   o p e i a t i n g   r e q u i r e m e n t s .   Such  r e q u i -  



r e m e n t s   can   be  d i r e c t e d ,   f o r   e x a m p l e ,   to   o b t a i n i n g   a  

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

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

s a t i s f y   t h e   e n e r g y   r e q u i r e m e n t s   w h i c h   c an   be  d i f f e r e n t  

i n   t h e   v a r i o u s   r e g i o n s   of  t h e   s h e e t .   By  p r o c e e d i n g   in   ; 
t h i s   way  i t   i s   t h e r e f o r e   p o s s i b l e ,   w i t h   t h e   a p p a r a t u s  

of  t h e   i n v e n t i o n ,   to   t r a n s m i t   to  t h e   s h e e t   b e i n g   t r e a t e d  

q u a n t i t i e s   of   e n e r g y   w h i c h   can   be  d i f f e r e n t   f rom  r e g i o n  

to   r e g i o n   and  w h i c h   a r e   c o m e n s u r a t e   w i t h   t h o s e   n e c e s s a r y  

to   s a t i s f y   t h e   r e q u i r e m e n t s   of  t h e   t r e a t m e n t   in   e a c h   o f  

t h e s e   r e g i o n s ;   t h e   a d v a n t a g e   i s   o b t a i n e d  ,   t h e r e f o r e ,  

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

p o s s i b l e   e x p e n d i t u r e   of  e n e r g y .  

F i n a l l y ,   i t   i s   e v i d e n t   t h a t   t h e   a p p a r a t u s   c a n  

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

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

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

I t   w i l l   be  a p p a r e n t   t h a t   o t h e r   v a r i a t i o n s   a n d  

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

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

t h e   s i d e   w a l l   of  t he   r o t a r y   c y l i n d e r   t h e r e   can   a l s o   b e  

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

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

i n v e n t i o n .  



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

a  r o t a r y   c y l i n d e r   f o r   a  p a p e r   m a k i n g   m a c h i n e ,   in   p a r t i c -  

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

m a k i n g   m a c h i n e ,   c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   i t   c o m -  

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

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

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

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

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

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

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

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

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

a t   l e a s t   p a r t   of  t h e   s a i d   s i d e   w a l l .  

2.  A p p a r a t u s   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 s e d  

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

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

3.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   1  o r   c l a i m   2 ,  

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

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

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

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

by  t h e   f a c t   t h a t   t h e   s a i d   e l e c t r i c   c u r r e n t   s o u r c e   i s   a  
dc  s o u r c e .  

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

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

ac  s o u r c e .  

6.  A p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,  

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

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

c y l i n d r i c a l   w a l l   of  t h e   s a i d   c y l i n d e r .  

7.  A p p a r a t u s   a c c o r d i n g   to   any  of   C l a i m s   1  to   6,  ! 

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

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

c y l i n d r i c a l   w a l l   of  t h e   s a i d   c y l i n d e r .  

8.  A p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,  



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

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

d e v i c e   w i t h   r e s p e c t   to   t h e   s a i d   c y l i n d e r ,   o p e r a b l e   to  v a r y  
t h e   s a i d   p r e d e t e r m i n e d   d i s t a n c e   f rom  t h e   s a i d   c y l i n d e r .  

9.  A p p a r a t u s   a c c o r d i n g   to  any  of  c l a i m s   1  to   7 ,  

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

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

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

10.  A p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,   ' 

c h a r a c t e r i s e d   by  t h e   f a c t   t h a t   t he   s a i d   d r i v e   m e a n s  

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

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

11.  A p p a r a t u s   a c c o r d i n g   to  any  of  t h e   p r e c e d i n g  

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

f o r   a d j u s t m e n t   of  t h e   s a i d   c u r r e n t   in   s u c h   a  way  as  to  ; 

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

12.  A p p a r a t u s   a c c o r d i n g   to  any  of  t h e   p r e c e d i n g  

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

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

r e s p e c t   to  one  a n o t h e r   by  t h e   same  a n g l e .  

13.  A p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,  

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

t h e   a d j u s t m e n t   of  t h e   m a g n e t i c   f l u x   g e n e r a t e d   by  e a c h   o f  

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

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

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

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

d e v i c e s   and  t h e   s a i d   w a l l .  

14.  A p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g   c l a i m ,  

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

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

c y l i n d e r   in   s u c h   a  way  t h a t   t h e   r e s u l t a n t   of  t h e   f o r c e  

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

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

r e s p e c t   to  t h e   a x i s   of  t h e   c y l i n d e r   i t s e l f .  

15.  A p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,  

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

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



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

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

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

of  w h i c h   i s   c o n s t i t u t e d   by  t h e   s a i d   s i d e   w a l l   of   t h e   s a i d  

c y l i n d e r .  
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