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©  Xerographic  copier  including  hot  roll  fuser. 
©  In  a  xerographic  copier  employing  a  hot  roll  fuser  and 
adapted  to  produce  copies  on  various  sizes  of  copy  paper,  the 
rolls  of  the  fuser  must  be  of  a  length  to  accommodate  the 
largest  copy  sheet  Accordingly,  when  small  sheets  are  emp- 
loyed,  the  total  surfaces  of  the  rolls  are  not  used.  The  hot  roll 
haa  a  surface  considerably  softer  than  the  back-up  roll  and  is, 
therefore,  subject  to  wear  in  use.  With  copy  paper  of  differing 
dimensions,  and  referenced  to  one  end  of  the  rolls,  uneven 
wear  is  caused  to  the  hot  roll  as  portions  of  the  opposite  end 
do  not  consistently  contact  copy  sheets  being  fused.  This 
wear  is  minimised  by  mounting  the  hot  roll  (14)  in  a  frame 
1(152)  which  is  removable  from  the  fuser  unit  to  permit  end- 
Ito-end  reversal  of  the  hot  roll  (14). 

o  
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I n   a  xerographic  copier  employing  a  hot  roll  fuser  and 
adapted  to  produce  copies  on  various  sizes  of copy  paper,  the 
rolls  of  the  fuser  must  be  of  a  length  to  sccommodate  the 
largest  copy  sheet.  Accordingly,  when  small  sheets  are  emp- 
loyed,  the  total  surfaces  of  the  rolls  are  not  used.  The  hot  roll 
has  a  surface  considerably  softer  than  the  back-up  roll  and  is, 
therefore,  subject  to  wear  in  use.  With  copy  paper  of  differing 
dimensions,  and  referenced  to  one  end  of  the  rolls,  uneven 
wear  is  caused  to  the  hot  roll  as  portions  of  the  opposite  end 
do  not  consistently  contact  copy  sheets  being  fused.  This 
wear  is  minimised  by  mounting  the  hot  roll  (14)  in  a  frame 
(152)  which  is  removable  from  the  fuser  unit  to  permit  end- 
to-end  reversal  of  the  hot  roll  (14). 



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  x e r o g r a p h i c  

c o p i e r s ,   and  in  p a r t i c u l a r   to  s u c h   c o p i e r s   i n c o r p o r a t i n g  

f u s e r s   of  t h e   ho t   r o l l   t y p e .  

A  ho t   r o l l   f u s e r   c o m p r i s e s   a  h e a t a b l e   r o l l   and  a  

b a c k - u p   r o l l .   In  o p e r a t i o n ,   t h e s e   a r e   p o s i t i o n e d  

t o g e t h e r   to   fo rm  a  n i p   t h r o u g h   w h i c h   a  copy  s h e e t  

c a r r y i n g   a  t o n e d   image   p a s s e s .   The  t o n e d   i m a g e  c o n t a c t s  

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

s h e e t .   The  b a c k - u p   r o l l   n o r m a l l y   has   a  m e t a l l i c   s u r f a c e  

w h e r e a s   t h e   h e a t a b l e   r o l l   has   a  s o f t e r   s u r f a c e   o f ,  

f o r   e x a m p l e ,   a  p o l y m e r i c   m a t e r i a l ,   to   p r e v e n t   t o n e r  

o f f s e t   to   t h i s   r o l l .   T h i s   r e l a t i v e l y   s o f t   s u r f a c e   i s  

s u b j e c t   to   w e a r   in  o p e r a t i o n   of  t h e   f u s e r .   When  t h e   f u s e r  

i s   d e s i g n e d   to  a c c e p t   copy  s h e e t s   of   a  s i n g l e   s i z e ,   a t  

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

of  t h e   r o l l s   can  be  c h o s e n   to   c o r r e s p o n d   w i t h   t h e   s i z e  

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

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

i s   e v e n l y   d i s t r i b u t e d   a l o n g   t h e   h e a t a b l e   r o l l .   I f ,  

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

copy  s h e e t s   of   d i f f e r i n g   d i m e n s i o n s ,   t h e   w h o l e   l e n g t h  

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



t h e r e t o .   In  a l l   o t h e r   c a s e s ,   t h e   s h e e t s   a r e   s h o r t e r  

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

wea r   of  t h e   ho t   r o l l   s u r f a c e .  

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

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

m i n i m i s e   t he   a b o v e   m e n t i o n e d   u n e v e n   w e a r .   Such  a p p a r a t u s  

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

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

to  and  t h r o u g h   t h e   f u s e r   f o r   f i x i n g   t h e   t o n e d   i m a g e s   t o  

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

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

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

to   p e r m i t   e n d - t o - e n d   r e v e r s a l   of  t h e   h e a t a b l e   r o l l .  

An  e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   now  b e  

d e s c r i b e d   w i t h   r e f e r e n c e   to  t he   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 u r e   1  i s   a  g e n e r a l   v i e w   of  a  x e r o g r a p h i c   c o p i e r  

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

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

t h e   F i g u r e   1  f u s e r   a s s e m b l y ;  

F i g u r e   3  i s   a  d i a g r a m m a t i c   v i e w   of  t h e   f u s e r  

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

F i g u r e   4  i s   a  d i a g r a m m a t i c   v i e w   of  a  f u s e r  

a s s e m b l y   as  in  F i g u r e   3,  b u t   s e e n   f r o m   t h e   o p p o s i t e  

s i d e ;  

F i g u r e s   5  and  6  a r e   e x p l o d e d   d i a g r a m m a t i c   v i e w s  

of  t h e   s o l e n o i d ,   p i v o t i n g   l i n k   and  c l u t c h   shown  i n  

F i g u r e   4 ;  



F i g u r e  7   i s   a  d i a g r a m m a t i c   v i e w   of  a  m e c h a n i s m  

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

r o l l   and  b a c k u p   r o l l   a r e a ;  

F i g u r e   8  i s   a  d i a g r a m m a t i c   v i e w   as  in  F i g u r e   7 ,  
w i t h   t h e   a s s o c i a t e d   h a r d w a r e   moved  ou t   of  t h e   way  f o r  

a c c e s s   t o  t h e   ho t   r o l l   and  c o l d   r o l l ;  

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

c e n t r e   d r i v e   f o r   p r o d u c i n g   r o t a t i o n   of  t h e   b a c k u p   r o l l ,  
and  a l s o   shows   t h e   b a c k u p   r o l l ' s   s c r a p i n g   b l a d e   c l e a n e r  

and  t h e   f u s e r ' s   p a p e r   e x i t   g u i d e   t r a n s p o r t   r o l l e r ;  

F i g u r e   10  i s   a  p a r t i a l l y   f r a g m e n t e d   d i a g r a m m a t i c  

v i e w   s h o w i n g   r e m o v a l   of  t h e   s u b f r a m e   f rom  t h e   m a i n f r a m e  

in  t h e   f u s e r   a s s e m b l y ;  

F i g u r e   11  i s   a  p a r t i a l l y   f r a g m e n t e d ,   e x p l o d e d  

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

in  t h e   m a i n f r a m e   f o r   s u p p o r t i n g   t h e   s u b f r a m e ;  

F i g u r e   12  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   p a r t i a l l y  

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

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

s u b f r a m e   f rom  t h e   m a i n f r a m e   of  F i g u r e   10;  a n d  

F i g u r e   13  i s   an  o v e r a l l   p e r s p e c t i v e   v i e w   of  t h e  

f u s i n g   a s s e m b l y .  

F i g u r e   1  i s   a  g e n e r a l   v i e w   of  x e r o g r a p h i c   c o p i e r  

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

in  i t s   e x t e n d e d   or  p u l l e d - o u t   p o s i t i o n   in  f r o n t   o f  

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

10  by  a p p a r a t u s   shown  f o r   p u r p o s e s   of  s i m p l i c i t y .  

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

i n s p e c t i o n ,   c l e a n i n g ,   r e p a i r   a n d / o r   s h e e t   jam  c l e a r a n c e .  



The  s l i d a b l y   s u p p o r t e d   f u s e r   a s s e m b l y   12  i n c l u d e s  

a  h o t   r o l l   14  and  a  b a c k u p   r o l l   16.  G e n e r a l l y ,   h o t  

r o l l   14  i s   h e a t e d   to  an  a c c u r a t e l y   c o n t r o l l e d   t e m p e r a t u r e  
by  an  i n t e r n a l   h e a t e r   15,  as  s e e n   in  F i g u r e   2,  a n d  

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

no t   s h o w n .   Hot  r o l l   14  p r e f e r a b l y   i n c l u d e s   a  d e f o r m a b l e  

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

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

s i d e   of  a  copy   s h e e t .   Hot  r o l l   14,  a c t i n g   in  c o n c e r t  

w i t h   b a c k u p   r o l l   16,  f u s e s   t h e   image   o n t o   t h e   c o p y  
s h e e t   and  r e a d i l y   r e l e a s e s   t he   s h e e t   w i t h   m i n i m u m  

a d h e r e n c e   of  r e s i d u a l   t o n e r   to  t h e   h o t   r o l l .   As  i s  

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

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

B a c k u p   r o l l   16  i s   p r e f e r a b l y   a  r e l a t i v e l y   c o o l  

and  r i g i d   r o l l .   Bo th   r o l l s   14  and  16  a r e   c i r c u l a r  

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

a  l i n e   (o f   some  w i d t h   due  to  d e f o r m a t i o n   of  r o l l   r o l l  

14)   p a r a l l e l   to  t h e   a x i s   of  r o l l s   14  and  1 6 .  

The  f u s i n g   n i p   f o r m e d   by  r o l l s   14  and  16  m a y  

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

and  d e p a r t u r e   of  copy   s h e e t   l e a d i n g   and  t r a i l i n g   e d g e s ,  

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

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

of  t h e   p h o t o c o n d u c t o r   drum  and   of  t h e   c o p i e r   and  e f f e c t s  

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

c o n t r o l   s y s t e m   ( n o t   s h o w n ) .   In  t h e   a l t e r n a t i v e ,   f o r  

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

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



has   p a s s e d   t h e r e t h r o u g h .  

F i g u r e   2  shows   t h e   f u s i n g   n i p   c l o s e d .   R i g i d  

b a c k u p   r o l l   16  i s   shown  to  be  in  c o n t a c t   w i t h   r e s i l i e n t  
ho t   r o l l   14,  t h e r e b y   d e f o r m i n g   t h e   s u r f a c e   of  h o t  

r o l l   14  so  as  to  form  a  f u s i n g   n i p   18  of  a  c e r t a i n  

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

19.  Feed   r o l l e r   20  c o o p e r a t i n g   w i t h   i d l e r   r o l l e r  

21  c o n t i n u e s   s h e e t   m o v e m e n t   19  u n t i l   a  copy   p a s s i n g  

t h e r e t h r o u g h   is   f r e e   of  f u s i n g   n i p   18  and  has   p a s s e d  

t h r o u g h   f u s e r   e x i t - w a y   2 2 .  

In  F i g u r e   3,  ho t   r o l l   14  i s   r e m o v a b l y ,   r o t a t i o n a l l y  

m o u n t e d   on  a  f i x e d   p o s i t i o n   a x i s   in  m o u n t i n g   b l o c k s  

23  w h i c h   a r e   s u p p o r t e d   by  way  of  p o s i t i o n i n g   s u r f a c e s  

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

member   26.  T h i s   m a i n f r a m e   member   26  i n c l u d e s   a  h a n g e r  

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

r a i l s   30.  F rame   member   26  a l s o   i n c l u d e s   r o l l e r s   32  

w h i c h   c o o p e r a t e   w i t h   a  c o p i e r   f r a m e   member   to  s t a b l i z e  

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

As  s e e n   in   F i g u r e s   3  and  13,  r o l l   16  i s   r o t a t i o n a l l y  

s u p p o r t e d ,   on  a x i s   34,  by  way  of  p i v o t i n g   c r a d l e   a r m s  

36  a t   e a c h   end  of  f r a m e   member   26.  T h e s e   c r a d l e   a r m s  

a r e   p i v o t e d   on  t h e   f r a m e   member   a t   a x i s   38.  P i v o t  

a rms   40,   at   e a c h   end  of  m a i n f r a m e   member   26,   a r e   p i v o t a b l y  

m o u n t e d   to   t h e   f r a m e   member   by  way  of  p i v o t   42.   P i v o t  

a rms   40  have   d o w n w a r d l y   e x t e n d i n g   p r o j e c t i o n s   41  w h i c h  

s u p p o r t   r o l l e r s   44  w h i c h   c o o p e r a t e   w i t h   n i p   o p e n i n g  

and  c l o s i n g   cams  46.  The  o t h e r   e n d s   of  p i v o t   a r m s  

40  h a v e   m o u n t e d   t h e r e o n   e n d s   48  of  c o m p r e s s i b l e  f o r c e -  

c e l l s   50.   The  o t h e r   end  52  of  f o r c e - c e l l s   50  o p e r a t e  



on  c r a d l e   a rms   36  to  c a u s e   a rms   36  to  r o t a t e   c l o c k w i s e  

a b o u t   a x i s   38,  as  t h e   f u s e r   n i p   i s   c l o s e d .   In  a d d i t i o n  

to  r o t a t i n g   a rms   36,   f o r c e   c e l l s   50  p r o v i d e   c o n t r o l l e d  

p r e s s u r e   to  b a c k u p   r o l l   16  t h r o u g h   a x i s   34,  and  c o n s e q u e n t l y  
t h e   p r e s s u r e   to  f u s i n g   n i p   18  i s   c o n t r o l l e d . '   S p r i n g s  

53,  p o s i t i o n e d   b e t w e e n   h a n g e r   28  and  p i v o t   a rms   4 0 ,  

p r o v i d e   an  a d d i t i o n a l   c l o s i n g   f o r c e   to  f u s e r   n i p   1 8 .  

T h e   c l o s i n g   of  f u s i n g   n i p   18  i s   a c h i e v e d   by  c a m s  

46  w h i c h   a r e   r o t a t i o n a l l y   m o u n t e d   on  a x i s   38.  T h e s e  

cams  i n c l u d e   a  low  p o i n t   54  w h i c h ,   when  p o s i t i o n e d  

to  c o o p e r a t e  w i t h   r o l l e r   44,   e s t a b l i s h   a  n i p - o p e n  

c o n d i t i o n .   To  c l o s e   t h e   n i p ,   s o l e n o i d   56  i s   e n e r g i z e d  

and  c l u t c h   58,  shown  in  F i g u r e s   4 - 6 ,   o p e r a t e s   to  r o t a t e  

cams  46,   in  F i g u r e   3,  c l o c k w i s e   2 3 5   ( c o u n t e r c l o c k w i s e  

i f   o b s e r v i n g   F i g u r e   4)  to   t h e   p o s i t i o n   s h o w n ,   c a u s i n g  

n i p   18  to  c l o s e .  

D u r i n g   n ip   c l o s u r e ,   p i v o t   a rms   40  ( s e e   F i g u r e  

3 )  r o t a t e   c o u n t e r c l o c k w i s e   c a u s i n g   f i x e d - p o s i t i o n  

p i v o t   42,  f o r c e - c e l l   p i v o t   60  and  a x i s   34  to  c o m e  

i n t o   s u b s t a n t i a l   a l i g n m e n t .   H o w e v e r ,   p i v o t   p o i n t  

60  d o e s   n o t   move  o v e r - c e n t e r .   T h u s ,   s u b s e q u e n t   r o t a t i o n  

of  cams  46,   b a c k   to  t h e   n i p   o p e n   cam  p o s i t i o n   5 4 ,  

as  a  r e s u l t   of  t h e   d e - e n e r g i z a t i o n   of  s o l e n o i d   5 6 ,  

a l l o w s   f o r c e - c e l l   50  to   r o t a t e   p i v o t   a rms   40  c l o c k w i s e  

(when  o b s e r v e d   on  F i g u r e   3)  a b o u t   p i v o t   42,   o p e n i n g  

f u s i n g   n i p   1 8 .  

In  F i g u r e s   5  and  6,  cams  46  a r e   c o n n e c t e d   t o  

r o t a t e   on  a x i s   38  as  l o n g   as  c l u t c h   member   58  i s   f r e e  

to  r o t a t e .   In  t h e   d e - e n e r g i z e d   p o s i t i o n   of  s o l e n o i d  



56,  dog  62  i s   h e l d   a g a i n s t   r o t a t i o n   by  t a b   64  on  p i v o t i n g  
l i n k   66.  L i n k   66  i s   p i v o t e d   at  f i x e d   p o s i t i o n   p i v o t  
68.  When  s o l e n o i d   56  i s   e n e r g i z e d ,   c l u t c h   m e m b e r  

58  and  cam  46  a r e   d r i v e n   2350  u n t i l   dog  62  e n g a g e s  
t a b   70.  F u s i n g   n i p   18  i s   now  c l o s e d .   S u b s e q u e n t l y ,  

when  i t   i s   d e s i r e d   to  open   t h e   f u s i n g   n i p ,   s o l e n o i d  

56  i s   d e - e n e r g i z e d ,   l i n k   66  r e t u r n s   to   i t s   d e - e n e r g i z e d  

p o s i t i o n ,   and  c l u t c h   member   58  r o t a t e s   u n t i l   i t   i s  

s t o p p e d   by  t a b   64.  F u s i n g   n i p   18  i s   now  o p e n e d .  

In  t h e   f r a g m e n t e d   p o r t i o n   of  F i g u r e   4,  a  f o l d e d  

h a n d l e   72,   f o r   m a n u a l l y   r e m o v i n g   ho t   r o l l   14,  i s   s h o w n .  

The  u se   of   t h i s   h a n d l e   f o r   r e m o v i n g   ho t   r o l l   14  f r o m  

t h e   f u s i n g   a s s e m b l y   w i l l   be  e x p l a i n e d   h e r e i n a f t e r .  

In  F i g u r e   13,  a  m a n u a l l y   m o v a b l e ,   r o d - l i k e   h a n d l e  

74  e x t e n d s   t h e   l e n g t h   of  t h e   f u s e r   a s s e m b l y ,   p a r a l l e l  

to  a x i s   34.  O p p o s i t e   e n d s   of  t h i s   h a n d l e   a r e   a t t a c h e d  

to  m o v a b l e   l i n k s   76,  at  e a c h   end  of   t h e   f u s e r   a s s e m b l y .  

In  F i g u r e s   7  and  8  i t   i s   s e e n   t h a t   t h e s e   l i n k s   a r e  

p i v o t e d   on  f i x e d - p o s i t i o n   a x i s   78.  Bo th   of  t h e   l i n k s  

have   a  n o t c h   80,   a  p i v o t   p o i n t   82  f o r   one  end  of  a  

d r i v e   arm  84.  In  F i g u r e   7,  l i n k s   76  a r e   shown  in  t h e i r  

o p e r a t i v e   p o s i t i o n s ,   w h e r e i n   h o t   r o l l   14  d e t a c h   b a r  

( n o t   s h o w n )   and  t h e   f u s e r ' s   o u t p u t   s h e e t   t r a n s p o r t  

c h a n n e l   ( n o t   s h o w n )   a r e   l o c a t e d   c l o s e l y   a d j a c e n t   t h e  

down  s t r e a m   p o r t i o n   of   f u s i n g   n i p   18  ( shown   c l o s e d ) .  

In  F i g u r e s   7,  8  and  13,  l i n k s   88  a r e   p i v o t e d  

on  f i x e d - p o s i t i o n   a x i s   90.   Each   of  l i n k s   88  has   a  

p r o j e c t i o n   92  t h e r e o n   f o r   h o l d i n g   m o u n t i n g   b l o c k s  

23  s e c u r e l y   w i t h i n   m a i n f r a m e   26.  L i n k s   88  c a r r y   l o c k i n g  

p i n s   96  w h i c h   l o c k   l i n k s   88  ( a n d   t h e   d e t a c h   b a r )  i n  



o p e r a t i v e   p o s i t i o n   by  v i r t u e   of   an  i n t e r f a c e   a t   9 8  
b e t w e e n   p i n   96  and  p i v o t a b l e   l i n k s   100 .   L i n k s   1 0 0  

a r e   p i v o t e d   on  f i x e d - p o s i t i o n   a x i s   1 0 2 .  

The  e n d s   of  t h e   a b o v e - m e n t i o n e d   o u t p u t   s h e e t  

t r a n s p o r t   c h a n n e l   a r e   a t t a c h e d   to  l i n k s   1 0 6 .  T h e s e  

l i n k s   a r e   p i v o t e d   on  b a c k u p   r o l l   a x i s   34.  Ax i s   34  

is   no t   a  f i x e d - p o s i t i o n e d   a x i s   b e c a u s e   d u r i n g   n i p  

c l o s u r e ,   a x i s   34  moves   a  s l i g h t   d i s t a n c e   d o w n w a r d ,  

as  r e p r e s e n t e d   by  a r r o w  1 0 8   in  F i g u r e   7 .  

The  u p p e r   end  of   l i n k s   106  c a r r y   a  l o c k i n g   p i n  

110,   c o o p e r a t i n g   w i t h   n o t c h   80  f o r m e d   in  l i n k s   7 6 .  

The  l o w e r   end  of  l i n k s   106  c a r r y   l o w e r   p i v o t   a x i s  

112  f o r   t h e   end  of   d r i v e   arm  84  t h a t   i s   o p p o s i t e   p i v o t  

p o i n t   8 2 .  

In  F i g u r e   8,  two  t e n s i o n   s p r i n g s   114  e x t e n d   b e t w e e n  

p i n s   116  c a r r i e d   by  l i n k s   76  and  p i n s   118  c a r r i e d  

by  l i n k s   100 .   The  s p r i n g s   p r o v i d e   a  c l o s i n g   f o r c e  

b e t w e e n   l i n k s   76  and  l i n k s   100 .   In  a d d i t i o n   to   p r o v i d i n g  

a  c l o s i n g   f o r c e   b e t w e e n   l i n k s   76  and  l i n k s   100 ,   s p r i n g s  

114  p r o v i d e   a  c o n t a c t i n g   f o r c e   b e t w e e n   l i n k s   88  a n d  

p i v o t a b l e   l i n k s   100 .   The  a b o v e - m e n t i o n e d   i n t e r f a c e  

98  i s   c r e a t e d   by  t h e s e   l a t t e r   two  s e t s   of  l i n k s .  

In  o r d e r   to   move  t h e   a b o v e - m e n t i o n e d   ( b u t   n o t  

s h o w n )   d e t a c h   b a r   and  o u t p u t   s h e e t   t r a n s p o r t   c h a n n e l  

ou t   of  t h e   way  f o r   jam  c l e a r a n c e   or   to  r e m o v e   h o t  

r o l l   14,  t h e   a b o v e - m e n t i o n e d   r o d - l i k e   h a n d l e   74  i s  

l i f t e d   up  and  r o t a t e d   c o u n t e r c l o c k w i s e   a b o u t   f i x e d -  

p o s i t i o n   a x i s   78,   to   t h e   p o s i t i o n   shown  in  F i g u r e  

8 .   T h i s   c a u s e s   t h e   d e t a c h   b a r   to  g e n e r a l l y   r o t a t e  

c l o c k w i s e   a b o u t   h o t   r o l l   14  away  f rom  f u s i n g   n i p   1 8 ,  



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

r o t a t e   c o u n t e r c l o c k w i s e   a b o u t   b a c k u p   r o l l   1 6 .  

D u r i n g   s u c h   m o v e m e n t ,   p i n s   116  on  l i n k s   76  e n g a g e  
l i n k s   100  and  c a u s e   t h e s e   l i n k s   to  p i v o t   c o u n t e r c l o c k w i s e  

a b o u t   t h e i r   f i x e d - p o s i t i o n   a x i s   102.   As  a  r e s u l t ,  

i n t e r f a c e   98,  as  s e e n   in  F i g u r e   7,  c r e a t e d   by  c o n t a c t  

b e t w e e n   p i n s   98  and  p i v o t e d   l i n k s   100  i s   b r o k e n .  

In  F i g u r e   8,  as  h a n d l e - a c t u a t e d   l i n k s   76  c o n t i n u e  

to  r o t a t e   c o u n t e r c l o c k w i s e ,   n o t c h e s   80  f r e e   p i n s   1 1 0 .  

C o u n t e r c l o c k w i s e   r o t a t i o n   of  l i n k s   76  t r a n s m i t s   c o u n t e r c l o c k w i s e  

r o t a t i o n   to  l i n k s   106  by  v i r t u e   of   d r i v e   arms  8 4 .  

As  p i v o t   a x i s   112  moves   c o u n t e r c l o c k w i s e   as  r e p r e s e n t e d  

by  a r r o w   120  in  F i g u r e   7,  to  i t s   p o s i t i o n   in  F i g u r e  

8,  l i n k s   106  i s   p i v o t e d   c l e a r   of   f u s i n g   n i p   18.  As  

c o u n t e r c l o c k w i s e   r o t a t i o n   of  l i n k s   76  c o n t i n u e s ,   s u r f a c e s  

122  f o r m e d   t h e r e o n   e n g a g e   l o c k i n g   p i n   96,  c a u s i n g  

l i n k s   88  to  r o t a t e   c l o c k w i s e   a b o u t   t h e i r   f i x e d - p o s i t i o n  

a x i s   9 0 .  

The  d e t a c h   b a r   and  o u t p u t   s h e e t   t r a n s p o r t   c h a n n e l  

have   now  b e e n   moved  ou t   of  t h e   f u s i n g   n i p   f o r   j a m  

c l e a r a n c e .   In  a d d i t i o n ,   l i n k   88  has   b e e n   p i v o t e d  

c l o c k w i s e ,   e l i m i n a t i n g   t h e   i n t e r f a c e   b e t w e e n   p r o j e c t i o n  

92  on  l i n k s   88  and  m o u n t i n g   b l o c k s   23.   L i n k s   88  c a n  

now  be  m a n u a l l y   r o t a t e d   c l o c k w i s e ,   as  r e p r e s e n t e d  

by  a r r o w   124  in  F i g u r e   7,  in   o r d e r   t h a t   ho t   r o l l   14  

can  be  r e m o v e d   f rom  m a i n f r a m e  2 6 .  

In  s u m m a r y ,   i n t e r f a c e   98  l o c k s   t h e   d e t a c h   b a r  

in  o p e r a t i v e   p o s i t i o n ,   n o t c h   80  and  p i n   110  l o c k   t h e  

o u t p u t   s h e e t   t r a n s p o r t   c h a n n e l   in  o p e r a t i v e   p o s i t i o n ,  

s p r i n g   114  m a i n t a i n s   i n t e r f a c e   98,  p i n   116  l i f t s   l i n k  



100  to  i n t e r r u p t   i n t e r f a c e   98,  c o u n t e r c l o c k w i s e   r o t a t i o n  
of   l i n k   76  f r e e s   p i n   110  and  r o t a t e s   l i n k   106  by  v i r t u e  
of  d r i v e   arm  84,   and  c o u n t e r c l o c k w i s e   r o t a t i o n   o f  

l i n k   76  r o t a t e s   l i n k   88  c l o c k w i s e   as  a  r e s u l t   of  i n t e r f e r e n c e  

w i t h   l o c k i n g   p i n   9 6 .  

F i g u r e   9  s h o w s   t h e   f i x e d   c e n t e r   d r i v e s   f o r   ( 1 )  

p r o d u c i n g   r o t a t i o n   of   t h e   f u s e r ' s   b a c k u p   r o l l   1 6 ,  

(2 )   p r o d u c i n g   o s c i l l a t o r y   m o v e m e n t   of  t h e   b a c k u p   r o l l ' s  

-  s c r a p i n g   b l a d e   c l e a n e r   126 ;   and  (3)   p r o d u c i n g   r o t a t i o n  

of  t h e   f u s e r ' s   p a p e r   e x i t   g u i d e   t r a n s p o r t   r o l l e r   2 0 .  

R o l l e r   20  i s   s u p p o r t e d   by  t h e   e x i t   p a p e r   t r a n s p o r t  

g u i d e s ,   and  e n g a g e s   t h e   n o n - t o n e r   s i d e   of   a  s h e e t ,  

as  t h e   s h e e t   e m e r g e s   f rom  f u s i n g   n i p   18.  A d d i t i o n a l  

i n f o r m a t i o n   p e r t a i n i n g   to   t h e   b l a d e   c l e a n e r   126  a p p e a r s  
in  IBM  T e c h n i c a l   D i s c l o s u r e   B u l l e t i n ,   Vo l .   18,   N o .  

2,  J u l y   1 9 7 5 ,   pp  3 2 6 - 3 2 7 .  

C o u n t e r c l o c k w i s e   r o t a t i o n   of   b a c k u p   r o l l   16  i s  

p r o d u c e d   by  g e a r   132  w h i c h   m e s h e s   w i t h   c o n t i n u o u s l y  

d r i v e   g e a r   134 .   Gea r   132  i s   c o n n e c t e d   to  t h e   b a c k u p  

r o l l ' s   a x i s   34  and  c a u s e s   c o u n t e r c l o c k w i s e   r o t a t i o n  

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

or   o p e n e d ,   t h e   b a c k u p   r o l l ' s   r o t a t i o n a l   a x i s   34  m o v e s  

in  an  a r c   a b o u t   a x i s   38.  T h u s ,   g e a r   132  m e r e l y   r o l l s  

a b o u t   i t s   m e s h i n g   g e a r   1 3 4 .  

C l e a n e r   126  i s   s u p p o r t e d   by  d o u b l e   h e l i x   l e a d  

s c r e w   138.   T h i s   l e a d   s c r e w   i s   d r i v e n   in  a  c o u n t e r c l o c k w i s e  

d i r e c t i o n   by  v i r t u e   of   g e a r s   1 4 0 - 1 4 2   w i t h   g e a r   1 4 0  

b e i n g   f i x e d l y   m o u n t e d   on  an  end  of   l e a d   s c r e w   1 3 8 ,  

g e a r   141  b e i n g   r o t a t i v e l y   m o u n t e d   on  f i x e d   a x i s   1 4 4  

and  g e a r   142  b e i n g   f i x e d l y   m o u n t e d   on  a x i s   34.  S i n c e  



a l l   of   t h e s e   g e a r s   a r e   c a r r i e d   by  c r a d l e   arm  36,  a  
f i x e d   c e n t e r   r e l a t i o n s h i p   i s   m a i n t a i n e d   d u r i n g   n i p  

o p e n i n g   and  c l o s i n g .  

As  a  s h e e t   of  n e w l y   f u s e d   copy   p a p e r   e m e r g e s  
f rom  t h e   f u s i n g   n i p ,   and  as  i t   i s   d r i v e n   by  c o u n t e r c l o c k w i s e  

r o t a t i o n   of  b a c k u p   r o l l   16,  i t s   l e a d i n g   edge   i s   g u i d e d  
i n t o   t h e   o u t p u t   s h e e t   t r a n s p o r t   c h a n n e l   ( n o t   s h o w n  

in  F i g u r e   9 ) .   T h i s   s h e e t   c h a n n e l   i s   s u p p o r t e d   by  p i v o t i n g  

l i n k s   106.   L i n k s   106  s u p p o r t e d   at   t h e   r e a r   end  o f  

t h e   f u s e r ,   and  shown  in  F i g u r e s   9  and  13,  c a r r y   a  

p a i r   of   g e a r s   146,   148  w h i c h   mesh  w i t h   a  g e a r   1 5 0  

w h i c h   i s   i n t e g r a l   w i t h   b a c k u p   r o l l   16.  C o u n t e r c l o c k w i s e  

r o t a t i o n   of  s h e e t   t r a n s p o r t   r o l l e r   128  by  g e a r s   1 4 6 ,  

148  and  150  t r a n s p o r t s   t h e   copy   p a p e r   ou t   of  t h e   f u s i n g  

n i p .   R o l l e r   128  c o o p e r a t e s   w i t h   i d l e r   r o l l e r   2 1 ,  

shown  in  F i g u r e   2,  to  t r a p   t h e   copy   s h e e t   t h e r e b e t w e e n .  

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

s h e e t .  

When  t h e   f u s e r ' s   s h e e t   d e t a c h   b a r   and  o u t p u t  

s h e e t   t r a n s p o r t   c h a n n e l   a r e   m a n u a l l y   moved  ou t   o f  

t h e   way,   as  f o r   jam  c l e a r a n c e ,   l i n k s   106  r o t a t e   i n  

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

r e f e r e n c e   to  F i g u r e s   7  and  8.  S i n c e   l i n k   106  p i v o t s  

a b o u t   t h e   b a c k u p   r o l l ' s   r o t a t i o n a l   a x i s   34,   a  f i x e d  

c e n t e r   i s   m a i n t a i n e d   f o r   g e a r s   1 4 6 - 1 5 0 ,   and  g e a r s  

146  and  148  m e r e l y   r o t a t e   in  a  c i r c l e   a b o u t   g e a r   1 5 0 .  

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

g e a r s   i s   m a i n t a i n e d   and  t r a n s p o r t   r o l l e r   20  i s   d r i v e n  

w i t h   min imum  b a c k l a s h   by  t h e   g e a r i n g .  



The  f u s e r ' s   ma in   f r a m e   member   26,  shown  in  F i g u r e s  
10  and  11,   c o m p r i s e s   a  c e n t r a l   p o r t i o n   s u r r o u n d i n g ,  

bu t   s p a c e d   f r o m ,   t h e   s u r f a c e   of  ho t   r o l l   14  and  h a v i n g  

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

a x e s   of  t h e   b a c k u p   r o l l   and  i t s   a s s o c i a t e d  s t r u c t u r e .  

T h e s e   end  f l a n g e s   i n c l u d e   U - s h a p e d   s l o t s   or   p o s i t i o n i n g  

s u r f a c e s   24  a d a p t e d   to  r e c e i v e   t h e   e n d s   of  t h e   r e v e r s i b l e  

ho t   r o l l .  

With   r e f e r e n c e   to   F i g u r e   12,   h o t   r o l l   14  i s   r o t a t i o n a l l y  

m o u n t e d   in  r i g i d   U - s h a p e d   s u b f r a m e   member   152  w h i c h  

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

24.  S u b f r a m e   152  i s   l o c k e d   to   m a i n f r a m e   26  and  i s  

u n l o c k e d   t h e r e f r o m   by  r o t a t i o n   of  r o t a t a b l e   h a n d l e  

74.  A  h a n d l e   154  shown  f o l d e d   in  F i g u r e   10  and  s h o w n  

e x t e n d e d   in  F i g u r e   12,  i s   m o u n t e d   on  t h e   c e n t r a l   p o r t i o n  

of  s u b f r a m e   member   1 5 2 .  

Each  end  of   t h e   ho t   r o l l   i s   s u p p o r t e d   f o r   s u b s t a n t i a l l y  

f r i c t i o n o u s   r o t a t i o n   in  m e t a l   end  b l o c k s   23.  E n d  

b l o c k s   23  e a c h   h a v e   a  s t u b   s h a f t   w h i c h   f i t   i n t o   b e a r i n g s  

at  b o t h   e n d s   o f   h o t   r o l l   14.  Hot  r o l l   14  i s   e a s i l y  

r e p l a c e a b l e   b e c a u s e   m e t a l   end  b l o c k s   23  a r e   r e m o v a b l e  

f rom  s u b f r a m e   152.   T h e s e   end  b l o c k s   a r e   s u b s t a n t i a l l y  

i d e n t i c a l ,   t h e   o n l y   e x c e p t i o n   b e i n g   t h a t   one  end  b l o c k  

c o o p e r a t e s   w i t h   a  h e l i x   c o m p r e s s i o n   s p r i n g   160  w h i c h  

a x i a l l y   b i a s e s   h o t   r o l l   14  t o w a r d s   t h e   o t h e r   end  b l o c k  

f o r   r e t e n t i o n   p u r p o s e s .   End  b l o c k s   23  n o n r o t a t i o n a l l y  

s u p p o r t   h e a t i n g   e l e m e n t   15,  as  a l s o   s e e n   in  F i g u r e  

2,  on  t h e   h o t   r o l l ' s   a x i s   of  r o t a t i o n .   A  ho t   r o l l  

c o r e   t e m p e r a t u r e   s e n s o r   ( n o t   s h o w n )   i s   m o u n t e d   o n  

m a i n f r a m e   26  u n d e r   h o t   r o l l   14.  Hot  r o l l   14  i s   d r i v e n  



in  a  c o u n t e r c l o c k w i s e   d i r e c t i o n   by  f r i c t i o n a l   e n g a g e m e n t  
w i t h   c o u n t e r c l o c k w i s e   r o t a t i n g   b a c k u p   r o l l   16  w h e n  

t h e   f u s i n g   n i p   i s   c l o s e d .  

As  s e e n   in  F i g u r e   1 2 ,  b o t h   end  b l o c k s   23  h a v e  -  

a  m o u n t i n g   c h a n n e l   164.   C h a n n e l s   164  a r e   of  u n i f o r m  

c r o s s - s e c t i o n   and  run   p e r p e n d i c u l a r   to  t h e   ho t   r o l l ' s  

a x i s   of  r o t a t i o n .   As  shown  in  F i g u r e s   10  and  1 1 ,  
t h e   b a c k   m o u n t i n g   c h a n n e l   o n l y   of  m a i n f r a m e   m e m b e r  

26  i n c l u d e s   a  p o s i t i o n i n g   p i n   166  a d a p t e d   to  m a t e  

w i t h   c h a n n e l   164  in  t h e   end  b l o c k   a d j a c e n t   h e l i x   c o m p r e s s i o n  

s p r i n g   160 .   The  f r o n t   p o s i t i o n i n g   c h a n n e l   of  m a i n f r a m e  

member  26,  h o w e v e r ,   d o e s   no t   i n c l u d e   s u c h  a   p o s i t i o n i n g  

p i n .  

Each   end  of  t h e   r e v e r s i b l e   s u b f r a m e   member   1 5 2 ,  

in  F i g u r e   12,  i n c l u d e s   an  e l e c t r i c a l   c o n n e c t o r   p o r t i o n  

168,   one  of  w h i c h   i s   e x p l o d e d   and  s e p a r a t e d   f rom  e n d  

b l o c k   23  to  i l l u s t r a t e   e l e c t r i c a l   c o n n e c t o r   170 .   C o n n e c t o r  

172  i s   i n s u l a t i v e l y   m o u n t e d   on  t h e   m a i n f r a m e   m e m b e r ' s  

f o r w a r d   end  f l a n g e .   The  r e a r   one  of  t h e s e   c o n n e c t o r s  

168  i s   m a i n t a i n e d   in   a  f i x e d   p o s i t i o n   by  v i r t u e   o f  

l o c k i n g   e n g a g e m e n t   b e t w e e n   c h a n n e l   164  and  p i n   1 6 6 .  

E l e c t r i c a l   c o n n e c t o r   170  e x p e r i e n c e s   m o v e m e n t   a l o n g  

t h e   a x i s   of   t he   h o t   r o l l   as  t h e   t e m p e r a t u r e   of  t h e  

ho t   r o l l ' s   U - s h a p e d   s u b f r a m e   member   152  c h a n g e s .  

M e t a l l i c   U - s h a p e d   s u b f r a m e   member   152  e x p a n d s   a n d  

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

c o n n e c t o r   member   172  has   a  c h a n n e l   e x t e n d i n g   in  a  

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

m o v e m e n t   of  c o n n e c t o r   170  w i t h i n   t h e   c h a n n e l   of  m e m b e r  

1 7 2 ' i s   a c c o m m o d a t e d .  



P a p e r   i s   f e d   t h r o u g h   t h e   c o p i e r   w i t h   i t s   l o n g  
d i m e n s i o n   p a r a l l e l   to   t h e   h o t   r o l l ' s   r o t a t i o n a l   a x i s ,  
and  w i t h   s h e e t s   of   v a r i o u s   s i z e s   r e f e r e n c e d   to   a  common 
r e a r   e d g e   ( c o r r e s p o n d i n g   to   t h e   common  c o r n e r   r e g i s t r a t i o n  
f o r   a l l   o r i g i n a l   d o c u m e n t s   to   be  c o p i e d   on  t h e   m a s t e r  

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

by  b r o k e n   l i n e   174  in  F i g u r e   12.  The  f o r w a r d   e d g e  
of  a  216  mm  x  280  mm  s h e e t   of  p a p e r   w o u l d   r e s i d e   a t  

.  b r o k e n   l i n e   176 ,   w h e r e a s  t h e   f o r w a r d   edge   of  216  mm 

x  355  mm  s h e e t   of   p a p e r   w o u l d   r e s i d e   at   b r o k e n   l i n e  

178.   The  h o t   r o l l ' s   v a r i a b l e   f o r w a r d   w o r k i n g   a r e a  

1 7 6 - 1 7 8   m a k e s   i t   d e s i r a b l e   to   r e v e r s e   ho t   r o l l   1 4 ,  

end  f o r   e n d ,   p e r i o d i c a l l y   to  d i s t r i b u t e   w e a r   on  t h e  

hot   r o l l .  

B e f o r e   r e m o v i n g   s u b f r a m e   152  and  ho t   r o l l   14  

ou t   of   t h e   f u s e r   a s s e m b l y   12,  s u b f r a m e   152  i s   u n l o c k e d  

f rom  m a i n f r a m e   26  by  a c t u a t i n g   r o t a t a b l e   h a n d l e   7 4  

and  m o v a b l e   l i n k s   76  w h i c h   r o t a t e   l i n k s   88  c l e a r   o f  

m o u n t i n g   b l o c k s   23.  A  s h r o u d   ( n o t   s h o w n )   w h i c h   o v e r l i e s  

ho t   r o l l   14  i s   p i v o t e d   c l e a r   of   t h e   r o l l   and  f o l d a b l e  

h a n d l e   154  i s   u n f o l d e d   to   a l l o w   f o r   t h e   l i f t i n g   o f  

ho t   r o l l   14,   i n c l u d i n g   s u b f r a m e   152 ,   o u t   of   ma in   f r a m e  

26.  Wi th   r e f e r e n c e   to  F i g u r e   12,  as  s u b f r a m e   1 5 2  

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

166  and  c h a n n e l   164  in   end  b l o c k   23  i s   b r o k e n .   T h e  

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

c o n n e c t o r s   on  t h e   o t h e r   end  b l o c k   23  and  m a i n   f r a m e  

26  r e s p e c t i v e l y ,   i s   a l s o   b r o k e n .   The  u p w a r d   m o t i o n  

of  s u b f r a m e   152  c o n t i n u e s   and  end   b l o c k s   23  c o n t i n u e  

s l i d i n g   u n t i l   f r e e   of  p o s i t i o n i n g   s u r f a c e s   24.  O n c e  



ou t   of  m a i n f r a m e   26  and  t h e   f u s i n g   a r e a ,   s u b f r a m e  

152  i s   r e v e r s e d ,   end  f o r   end .   A f t e r   r e v e r s a l   of  s u b f r a m e  

152 ,   t h e   a b o v e   s t e p s   a r e   r e v e r s e d   u n t i l   s u b f r a m e   1 5 2  

is   a g a i n   l o c k e d   to  ma in   f r a m e   26.  Even  t h r o u g h   t h e  

h a n d l e   f o r   l i f t i n g   s u b f r a m e   152  ou t   of  t h e   c o p i e r  

i s   shown  and  d e s c r i b e d   as  b e i n g   p e r m a n e n t l y   a t t a c h e d  

to   s u b f r a m e   152 ,   i t   s h o u l d   be  u n d e r s t o o d   by  t h o s e  

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

h a n d l e - s u b f r a m e   c o n f i g u r a t i o n   can  be  made .   For   e x a m p l e ,  

h a n d l e   154  c o u l d   be  d e t a c h a b l e   and  s t o r e d   u n t i l   n e e d e d  

to  r e m o v e   s u b f r a m e   152  f rom  t h e   c o p i e r .   T h e s e   s i m p l e  

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

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

r i s k   of  c o m p o n e n t   damage   due  to   h a n d l i n g .   A d d i t i o n a l l y ,  

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

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



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

c o m p r i s i n g   a  h e a t a b l e   r o l l   ( 1 4 )   and  a  b a c k u p   r o l l  

( 1 6 ) ,   and  m e a n s   f o r   f e e d i n g   copy   p a p e r   s h e e t s   of  d i f f e r i n g  

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

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

by  a  f r a m e   ( 1 5 2 )   c a r r y i n g   t h e   h e a t a b l e   r o l l ,   s a i d  

f r a m e ,   t o g e t h e r   w i t h   t h e   r o l l ,   b e i n g   r e m o v a b l y   m o u n t a b l e  

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

of  t h e   h e a t a b l e   r o l l e r .  

2.  A  x e r o g r a p h i c   c o p i e r   as   c l a i m e d   in  c l a i m   1  f u r t h e r  

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

c o n n e c t o r s   ( 1 7 0 )   c o n n e c t e d   to   h e a t i n g   means   w i t h i n  

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

s u p p l y   c o n n e c t o r s   ( 1 7 2 )   as  t h e   f r a m e   i s   m o u n t e d   i n  

t h e   f u s e r   u n i t .  

3.  A  x e r o g r a p h i c   c o p i e r   as  c l a i m e d   in  c l a i m   1  o r  

c l a i m   2  f u r t h e r   c h a r a c t e r i s e d   by  m o u n t i n g   means   ( 2 3 )  

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

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

e x p a n s i o n   of   t h e   h e a t a b l e   r o l l .  

4.  A  x e r o g r a p h i c   c o p i e r   as  c l a i m e d   in  any  of  t h e  

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

( 1 6 0 )   a r r a n g e d   to   b i a s   t h e   h e a t a b l e   r o l l   to   a  s u b s t a n t i a l l y  

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



5.  A  x e r o g r a p h i c   c o p i e r   as  c l a i m e d   in  any  of  t h e  

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

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

6.  A  x e r o g r a p h i c   c o p i e r   as  c l a i m e d   in  c l a i m   5  c h a r a c t e r i s e d  

in  t h a t   s a i d   means   f o r   l o c k i n g   c o m p r i s e s   a  n o t c h   ( 1 6 4 )  

in  t h e   f r a m e   and  a  p i n   ( 1 6 6 )   in  s a i d   f u s e r   u n i t   p o s i t i o n e d  

to  e n g a g e   s a i d   n o t c h .  
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