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BE  CH  DE  FR  GB  IT  LI  SE 

©  Sheet-holding  apparatus. 

Apparatus  for  temporarily  holding  flexible  sheets  and 
conveying  them  progressively  through  an  image  transfer 
station,  e.g.  in  a  xerographic  printer  comprising  a  rotatable 
sheet  holder  (30)  having  two  segmental  peripheral  portions 
(34,35)  which  have  inter-meshing  teeth  and  can  be  relatively 
angularly  displaced  for  varying  the  arcuate  length  of  the 
sheet  supporting  surface  (39)  formed  by  such  portions.  For 
gripping  the  leading  and  trailing  margins  of  a  sheet  (38)  and 
holding  it  taut  against  the  surface  (39)  there  are  leading  and 
trailing  clamps  (58, 48)  which  are  likewise  relatively  angular- 
ly  displaceable  so  that  they  can  operate  at  the  leading  and 
trailing  ends  of  the  arcuate  support  surface  (39)  whatever  be 
its  adjusted  size. 



This  i nven t ion   r e l a t e s   to  s h e e t - h o l d i n g   appara tus   comprising  a 

r o t a t a b l e   sheet   holder   having  a  c y l i n d r i c a l l y   curved  sur face   f o r  

suppor t ing   a  sheet   of  f l e x i b l e   mate r ia l   c o n c e n t r i c   with  the  axis  o f  

r o t a t i o n   of  the  holder   and  comprising  mechanical  f a s t e n i n g   d e v i c e s  

for  engaging  the  l ead ing   and  t r a i l i n g   margins  of  the  sheet  and 

holding  it  t au t   aga in s t   said  curved  suppor t ing   s u r f a c e .  

Ro ta tab le   sheet  ho lde r s   are  used  in  var ious   kinds  of  r e p r o g r a p h i c  

p rocesses   in  which  it  is  necessa ry   for  succes s ive   zones  along  a  s h e e t  

of  f l e x i b l e   ma te r i a l   to  be  brought  s u c c e s s i v e l y   to  a  s i t e   where  a 

step  in  the  fo rmat ion   of  a  graphic  image  on  the  supported  sheet  i s  

performed.   Examples  of  such  appara tus   are  desc r ibed   in  t h e  

s p e c i f i c a t i o n s   of  United  Kingdom  pa tent   a p p l i c a t i o n   GB  2,003,090  A, 

European  pa tent   a p p l i c a t i o n   p u b l i c a t i o n   No  0  007  756  A,  and  Uni ted  

S ta t e s   pa tent   3 , 7 3 4 , 0 1 5  -   3 , 0 7 1 , 0 7 0  -   3 ,212,889  and  4 ,268,158.   These 

examples  include  s h e e t - s u p p o r t i n g   apparatus   for  use  in  o f f s e t  

d u p l i c a t i n g   machines  and  xe rograph ic   p r i n t e r s .  

In  the  p r io r   art   appa ra tus   the  sheet  holder   comprises  a  r o t a t a b l e  

c y l i n d e r   to  which  the  sheet   is  held  by  adhesive  tape  or  mechan ica l  

means  a s s o c i a t e d   with  the  c y l i n d e r .   In  some  of  the  appara tus   hav ing  

s h e e t - f a s t e n i n g   means  a s s o c i a t e d   with  the  c y l i n d e r   such  f a s t e n i n g  

means  is  provided  only  for  the  leading  margin  of  the  sheet  and  t h e  

remainder   of  the  sheet   is  p r o g r e s s i v e l y   ro l l ed   aga ins t   the  c y l i n d e r  

by  an  ex t raneous   r o l l e r   at  the  s i t e   where  the  image  format ion  on  t h e  

sheet   occurs  (see  e .g .   the  s p e c i f i c a t i o n s   of  the  a f o r e s a i d   Uni ted  

Kingdom  patent   a p p l i c a t i o n   GB  2,003,090  A  and  European  P a t e n t  

App l i ca t ion   0  007  756).  In  o thers   of  the  known  appara tus   t h e  

c y l i n d e r   is  provided  with  f a s t e n i n g   means  for  both  the  leading  and 

t r a i l i n g   margins  of  the  sheet   (see  e .g.   the  s p e c i f i c a t i o n s   of  t h e  

a f o r e s a i d   United  S t a t e s   pa ten t   3 , 071 ,070  -   3 ,212,689  and  4 , 2 6 8 ; 1 3 8 ) .  

The  p rov i s ion   of  mechanical   f a s t e n i n g   means  for  the  leading  and 

t r a i l i n g   margins  of  a  sheet   is  necessary   or  d e s i r a b l e   in  many  k i n d s  

of  r ep rograph ic   process   for  ensur ing  that   the  sheet   to  be  p r o c e s s e d  

is  held  taut   aga ins t   i t s   support   before  en t e r ing   the  image- forming  

zone  which,  in  a  x e r o g r a p h i c   p r i n t e r   for  example,  may  be  the  zone 

where  a  toner  image  is  t r a n s f e r r e d   to  the  supported  sheet  from  a 

photoconduc t ive   e l e m e n t .  



It  is  a  d i s a d v a n t a g e   of  known  apparatus   wherein  the  sheet   s u p p o r t  
c a r r i e s   both  leading  and  t r a i l i n g   f a s t en ing   devices   tha t   t h e  

appa ra tu s   will  only  p rope r ly   support   sheets   having  a  length  o r  
b read th   dimension  s u b s t a n t i a l l y   cor responding   with  t h e  

c i r c u m f e r e n t i a l   d i s t a n c e   between  said  leading  and  t r a i l i n g  

f a s t e n e r s .   Any  a t tempt   to  provide  for  adjustment   of  the  a n g u l a r  

spacing  of  the  leading  and  t r a i l i n g   f a s t e n e r s   would  obv ious ly   f a c e  

problems  if  at  the  same  time  the  sheet ,   whatever  i t s   s i ze ,   must  be 

a d e q u a t e l y   suppor ted   over  i t s   e n t i r e   d i s tance   between  the  f a s t e n e r s  

and  tne  f a s t e n e r s   cannot  be  mounted  above  t h e ' s u r f a c e   of  the  s u p p o r t .  

It  is  an  ob jec t   of  the  p resen t   invent ion  to  provide  an  a p p a r a t u s  

which  permits   the  angular   spacing  of  leading  and  t r a i l i n g   f a s t e n e r s  

to  be  s u b s t a n t i a l l y   var ied   to  sui t   d i f f e r e n t   sheet  dimensions  w h i l e  

m a i n t a i n i n g   adequate  sheet   s u p p o r t .  

Apparatus  according   to  the  present   invent ion   is  def ined  in  c l a i m  

1  he reof .   As  s p e c i f i e d   t h e r e i n ,   the  invent ion  is  c h a r a c t e r i s e d   in  

t ha t   the  holder  comprises   two  par ts   having  p e r i p h e r a l   p o r t i o n s   o f  

comb-l ike   s t r u c t u r e   with  in te rmeshing   t ee th ,   which  p o r t i o n s   t o g e t h e r  

form  a  said  c y l i n d r i c a l l y   curved  sheet  suppor t ing   su r face   which 

subtends   an  angle  of  less  than  360°,  the  said  holder   par t s   a r e  

r e l a t i v e l y   angu la r ly   d i s p l a c e a b l e   about  t h e i r   common  axis  of  r o t a t i o n  

to  enable   the  angle  subtended  by  the  said  s h e e t - s u p p o r t i n g   sur face   t o  

be  ad jus ted   to  su i t   d i f f e r e n t   sheet  dimensions  and  the  leading   and 

t r a i l i n g   f a s t e n i n g   devices   are  l ikewise  r e l a t i v e l y   a n g u l a r l y  

d i s p l a c e a b l e   to  permit  them  to  hold  leading  and  t r a i l i n g   s h e e t  

margins  in  the  v i c i n i t y   of  the  leading  and  t r a i l i n g   ends  of  s a i d  

suppor t i ng   sur face   in  any  said  adjus ted   s e t t i n g   of  said  holder   p a r t s .  

The  invent ion   depar t s   from  the  e s t a b l i s h e d   p r a c t i c e   of  using  a 

sheet   support   in  the  form  of  a  complete  c y l i n d e r .  

In  an  appara tus   according  to  the  present   i nven t ion ,   the  l e a d i n g  

and  t r a i l i n g   f a s t e n i n g   devices   can  operate  at  d i f f e r e n t   a n g u l a r  

spac ings   sui ted  to  d i f f e r e n t   sheet  dimensions  and  whatever  be  t h e  

s e l e c t e d   sheet  s i ze ,   within  the  handling  c a p a b i l i t i e s   of  t h e  

a p p a r a t u s ,   the  sheet  can  be  a f forded  good  support  over  s u b s t a n t i a l l y  

the  e n t i r e   d i s t a n c e   between  said  devices .   The  number  of  t e e th   in  t h e  

comb-l ike   s t r u c t u r e s   and  the  width  and  spacing  of  the  t ee th   can  be 

s e l e c t e d   so  that   the  "open"  areas  within  the  ove ra l l   dimensions  o f  



the  support   su r f ace   are  s u f f i c i e n t l y   small  to  ensure  tha t   t h e  

suppor ted   sheet   will   not  be  l o c a l l y   deformed  into  these  areas  u n d e r  

the  c o n d i t i o n s   of  use,  even  when  the  par t s   of  the  holder  are  in  t h e i r  

most  extended  s e t t i n g   giving  the  maximum  p o s s i b l e   suppor t ing   s u r f a c e  

length  measured  along  the  l ine  of  c u r v a t u r e .  

Apparatus  according  to  the  inven t ion   can  be  used  in  var ious  k i n d s  

of  p r i n t i n g   machines  i nc lud ing   o f f s e t   and  xe rograph ic   p r i n t e r s .  

A  p a r t i c u l a r l y   impor tan t   f i e l d   of  use  for  the  invent ion   is  i n  

p r i n t i n g   p l a t e -mak ing   machines,   for  holding  the  metal  p l a t e s   d u r i n g  

t r a n s f e r   t h e r e t o   of  an  image  to  be  p r i n t e d .  

The  sheet  holder   can  for  example  e a s i l y   be  made  to  a  size  and 

with  an  ad jus tment   range  s u i t a b l e   for  holding  sheets   ranging  in  s i z e  

from  A4  to  Al.  The  holder   can  be  i n f i n i t e l y   a d j u s t a b l e   within  a 

given  range  for  holding  a  sheet  of  any  dimension  within  that   range  o r  

the  holder   can  be  a d j u s t a b l e   to  sui t   two  or  more  s p e c i f i c   s h e e t  

dimensions  in  a  given  r a n g e .  

In  p r e f e r r e d   embodiments  of  the  invent ion   there   is  mechanism 

which  causes  the  angular   spacing  of  the  leading  and  t r a i l i n g  

f a s t e n i n g   devices   to  i nc r ea se   s l i g h t l y   at  a  stage  in  the  o p e r a t i n g  

cycle   such  as  to  cause  t e n s i o n i n g   of  a  sheet  held  by  such  d e v i c e s .  

In  th i s   manner  t a u t n e s s   of  a  sheet  on  the  c y l i n d r i c a l l y   curved  

suppor t ing   su r face   can  be  ensured  a u t o m a t i c a l l y   and  without  need  f o r  

a  sheet   to  be  r o l l e d   or  o therwise   p r o g r e s s i v e l y   pressed  aga ins t   t h e  

suppor t ing   su r face   a f t e r   the  leading  margin  of  the  sheet  has  been 

secured  to  the  holder   and  before  i ts   t r a i l i n g   margin  is  s e c u r e d .  

Advantageously ,   the  leading  and  t r a i l i n g   f a s t e n i n g   devices  are  i n  

the  form  of  clamps  and  the  appara tus   includes   means  which 

a u t o m a t i c a l l y   opens  and  c loses   the  leading  clamp  at  a  p r e d e t e r m i n e d  

region  along  the  path  fol lowed  by  the  pe r iphery   of  the  holder  d u r i n g  

i t s   r o t a t i o n   so  tha t   such  clamp  can  take  hold  of  a  margin  of  a  s h e e t  

if  th i s   is  held  ready  for  pick-up  at  that   region,   and  includes  means 

which  a u t o m a t i c a l l y   subsequen t ly   opens  and  c loses   the  t r a i l i n g   clamp 

to  permit  it  to  take  hold  of  the  t r a i l i n g   margin  of  such  s h e e t .  

Apparatus  having  these  f e a t u r e s   is  s u i t a b l e   for  use  in  p r i n t i n g  

machines  with  a  high  th roughput   c a p a c i t y .  

In  p a r t i c u l a r l y   favoured  appara tus   having  the  said  a u t o m a t i c  

sheet   pick-up  f a c i l i t y   there   is  means  which  c o n t r o l s   the  movement  o f  



the  leading   clamp  so  that   for  a  period  of  time  during  part   of  a 
r e v o l u t i o n   of  the  c y l i n d r i c a l l y   curved  support  su r f ace   said  l e a d i n g  
clamp  is  angu la r ly   spaced  from  and  is  held  ( a g a i n s t   r o t a t i o n   w i t h  

said  su r face )   at  said  sheet  pick-up  region,   and  means  which  d u r i n g  
said  per iod  of  time  opens  and  c loses   said  leading  clamp  for  t a k i n g  
hold  of  a  sheet  before  said  leading  clamp  is  caused  to  accompany  t h e  

r o t a t i o n   of  said  sur face   and  thereby  draw  said  sheet   onto  such 

s u r f a c e .  

It  is  p r e f e r a b l e   to  employ  leading  and  t r a i l i n g   clamps  each  o f  

which  comprises  a  s e r i e s   of  jaws  d i s t r i b u t e d   in  spaced  r e l a t i o n   a long  
the  t r a n s v e r s e   dimension  of  the  holder  (the  dimension  p a r a l l e l   w i t h  

i t s   axis  of  r o t a t i o n ) .   This  f e a t u r e   is  conducive  to  firm  holding  o f  

a  sheet   across  i ts   e n t i r e   width.  In  c e r t a i n   appa ra tus   according  t o  

the  i nven t ion   the  means  for  c los ing   the  jaws  o p e r a t e s   to  c lose  t h e  

inner  jaws  onto  a  sheet  margin  before  the  outer   ones.  By  th i s   means 
r i sk   of  any  l a t e r a l   d i sp lacement   of  a  sheet  margin  during  a p p l i c a t i o n  

of  the  clamping  forces   t h e r e t o ,   and  the  u n s a t i s f a c t o r y   clamping  o f  

shee t s   the  leading  and/or   t r a i l i n g   margin  of  which  is  buckled  in  t h e  

t r a n s v e r s e   d i r e c t i o n ,   is  avoided  or  r e d u c e d .  

The  inven t ion   inc ludes   p r i n t i n g   appara tus   c o m p r i s i n g  

s h e e t - h o l d i n g   appara tus   with  an  automatic  sheet  p ick-up  f a c i l i t y   as  

above  r e f e r r e d   to,  means  for  suppor t ing   f l e x i b l e   shee ts   in  a  p o s i t i o n  

near  the  path  followed  by  the  per iphery   of  the  sheet   holder   f o r  

t ake-up   by  the  leading  clamp  of  the  holder  and  means  for  image-wise  

t r a n s f e r r i n g   mater ia l   to  a  said  sheet  while  it  is  held  by  and  r o t a t e s  

with  said  sheet  h o l d e r .  

Reference  will  now  be  made  to  the  accompanying  drawings  in  which 

a  p a r t i c u l a r   s h e e t - h o l d i n g   appara tus   according  to  the  i n v e n t i o n ,  

s e l e c t e d   by  way  of  example,  is  shown  i nco rpo ra t ed   in  a  x e r o g r a p h i c  

p l a t e m a k e r .  

In  the  d r a w i n g s  :  

Fig.  1  is  a  p e r s p e c t i v e   view  of  a  m u l t i p l e - s i z e   o f f s e t   p l a t e m a k e r ,  

Fig.  2  is  a  side  view  of  the  s h e e t - h o l d i n g   appara tus   according  t o  

the  inven t ion   ad jus ted   for  holding  large  s h e e t s ,  

Fig.  3  is  a  side  view  of  the  s h e e t - h o l d i n g   appa ra tus   ad jus ted   f o r  

holding  smal ler   s h e e t s ,  

Fig.  4  shows  a  de t a i l   of  the  r o t a t a b l e   h o l d e r ,  



Fig.  5 shows  a  d e t a i l   of  the  cam  mechanism  for  ope ra t ing   t h e  

sheet   clamps  and 

Fig.  6  is  a  s e c t i o n ,   in  var ious   planes  of  the  s h e e t - h o l d i n g  

a p p a r a t u s .  

The  p la temaker   10  (Fig.   1)  comprises  a  housing  11  in  which  t h e  

components  of  the  appa ra tu s   are  loca ted .   Inside  the  housing  11  i s  

provided  a  holder  12  for   an  o r i g i n a l   to  be  copied.   Through  an 

o b j e c t i v e   13  an  image  of  the  o r i g i n a l   is  p r o j e c t e d   onto  a  cha rged  

pho toconduc to r   14  which  is  held  by  a  support   15a.  The  support  15a  as  

i l l u s t r a t e d   s tands  up r igh t   in  the  image  plane  of  the  ob j ec t i ve   13. 

After   exposure,   the  support   15a  is  swung  into  a  h o r i z o n t a l  

p o s i t i o n   around  axis  16  and  when  h o r i z o n t a l l y   o r i e n t e d ,   the  s u p p o r t  

is  held  and  f ixed  in  a  frame  17  by  known  means.  

Frame  17  is  suppor ted   by  a  p l u r a l i t y   of  air   bea r ings   18  that   move 

over  and  along  s l i d e s  1 9   to  have  the  photoconductor   14  submitted  to  a 

wet  p rocess ing   and  image  t r a n s f e r .  

Liquid  toner   development  of  the  photoconductor   14  is  ca r r i ed   o u t  

at  p roces s ing   s t a t i o n   20  compris ing  a  p l u r a l i t y   of  s l o t t e d   p r o c e s s i n g  

chambers  21.  A  r i n s i n g   chamber  22  is  used  to  remove  toner  p a r t i c l e s  

and  o ther   hydrophobic  m a t e r i a l   which  were  not  a t t r a c t e d   by  t h e  

e l e c t r o s t a t i c   charge  on  the  photoconductor   but  depos i t ed   on  the  non 

image-areas   of  the  pho toconduc to r   14.  The  p rocess ing   s t a t i o n   20 

comprises   in  add i t ion   a  supply  s t a t i o n   23  for  p roces s ing   l iquid  and 

r i n s i n g   so lu t i on   and  a s s o c i a t e d   pump  means  (not  shown).  

S l i d i n g l y   arranged  upon  s l i d e s   19  is  a  second  support   15b  which 

is  analogous  in  s t r u c t u r e   to  support   15a,  in  tha t   it  is  l ikewise  used 

to  support   a  pho toconduc tor   (not  shown)  which  is  suppl ied   by  a 

pho toconduc tor   supply  s t a t i o n   24.  The  supply  is  r ep re sen t ed   as  b e i n g  

in  the  form  of  a  r o l l ,   but  a  supply  of  pho toconduc to r s   in  sheet  form 

may  of  course  be  u s e d .  

In  order  to  permit  both  suppor t s   15a  and  15b  to  perform  a 

t o - a n d - f r o   motion  on  s l i d e s   19  without  o b s t r u c t i n g   the  passage  to  one 

ano the r ,   a  support  l i f t i n g   mechanism  in  the  form  of  hooks  25,  l i n k e d  

via  rods  26  to  e c c e n t r i c s   27  is  provided.   This  mechanism  c ause s  

suppor t   15b,  ca r ry ing   a  pho toconduc to r ,   to  pass  over  support  15a 

c a r r y i n g   the  exposed  pho toconduc tor   14  which  is  in  the  course  o f  

being  p r o c e s s e d .  



After  p rocess ing   of  pho toconduc tor   14  on  support   15a,  support   15b 

is  lowered  and  passed  over  a  charg ing   s t a t i o n   28  in  order  to  c h a r g e  

the  photoconductor   on  that   suppor t   p r ior   to  i ts   image-wise  e x p o s u r e .  
The  developed  pho toconduc to r   14  is  subsequen t ly   t r a n s p o r t e d  

through  a  t r a n s f e r   s t a t i o n   which  is  in  the  region  of  the  machine  

i n d i c a t e d   by  arrow  29.  At  th i s   region  there   is  a  r e c e p t o r   s h e e t  

holding  appara tus   according  to  the  present   i n v e n t i o n ,   i nc lud ing   a 

r o t a t a b l e   sheet  holder  30.  Also  at  that   region  there   are  a  number  o f  

aluminium  p la te   s to rage   racks  29a,  and  a  p la te   take-up  s t a t i o n   29b. 

A  t r a n s f e r   mechanism  compris ing  a  set  of  sucker  cups  29c  ope ra t e s   in  

dependence  on  a  p la te   size  s e l e c t o r   mechanism  (not  shown)  to  remove 

an  aluminium  pla te   of  s e l e c t e d   size  from  the  co r r e spond ing   s t o r a g e  

racke  and  to  t r a n s f e r   tha t   p l a t e   to  the  take-up  s t a t i o n   29b  where  t h e  

sheet   is  held  with  one  edge  at  a  predetermined  p o s i t i o n   (P-U  i n  

Fig.  2)  ready  for  gr ipping   and  withdrawal  by  the  sheet   holder   30.  

After  an  aluminium  p la te   has  become  t r a n s f e r r e d   to  the  holder   30 

as  h e r e a f t e r   de sc r ibed ,   t r a n s f e r   of  toner  image  from  the  d e v e l o p e d  

photoconduc tor   14  takes  place.   For  th i s   purpose  the  s a i d  

pho toconduc tor   is  t r a n s p o r t e d   through  the  t r a n s f e r   s t a t i o n   along  a 

path  such  that   the  sur face   bear ing   the  l iquid   toner   t r a v e l s   v e r y  
c lose   to  but  jus t   out  of  con tac t   with  the  sur face   of  the  r e c e p t o r  

sheet   on  the  sheet  holder   30,  the  l a t t e r   being  r o t a t e d   in  synchron i sm 

with  the  advance  of  pho toconduc tor   14  on  support   15a.  Ac tua l ly ,   t h e  

su r face   of  the  r ecep to r   sheet  j u s t   makes  contac t   with  the  l i q u i d  

toner   on  the  pho toconduc tor ,   but  not  with  the  p h o t o c o n d u c t o r  

s u r f a c e .   The  l iquid   toner  image  t r a n s f e r s   to  the  aluminium  p l a t e  

held  by  the  sheet  holder   30.  An  e l e c t r i c a l   p o t e n t i a l   g r a d i e n t   i s  

appl ied   by  a  voltage  source  and  e l e c t r i c a l   conductors   (not  shown) 

between  the  conduct ive   backing  of  the  photoconductor   and  the  r e c e p t o r  

sheet   holder  30  in  order  to  e f f e c t   th i s   t r a n s f e r .   Toner  t r a n s f e r   i n  

an  e l e c t r i c   f i e ld   is  well  known  in  e l e c t r o p h o t o g r a p h y   and  needs  no 

f u r t h e r   d e s c r i p t i o n .   After  t r a n s f e r   and  f ix ing   of  the  t one r ,   t h e  

aluminium  pla te   is  r e l eased   from  the  holder  30  and  it  can  be  r e c e i v e d  

e .g.   in  a  c o l l e c t i n g   t r ay .   A  f u r t h e r   aluminium  p la t e   can  then  be 

taken  up  by  the  fo lde r   30  ready  for  r e ce iv ing   a  toner   t r a n s f e r   image 

from  a  photoconductor ,   which  may  be  another  p h o t o c o n d u c t o r  

t r a n s p o r t e d   to  the  t r a n s f e r   s t a t i o n   or  it  can  be  the  p h o t o c o n d u c t o r  



14  a f t e r   it  has  been  c o n d i t i o n e d   for  r e - u s e .  

The  s h e e t - h o l d i n g   appara tus   according  to  the  inven t ion   will  now 

be  de sc r ibed   with  r e f e r e n c e   to  Figs.  2  to  6. 

Re fe r r i ng   p a r t i c u l a r l y   to  Figs.  2  and  3 :  the  r o t a t a b l e   s h e e t  

holder   30  comprises   a  shaf t   31  which  is  r o t a t e d   by  a  motor  ( n o t  

shown)  and  which  c a r r i e s   two  r e l a t i v e l y   a n g u l a r l y   d i s p l a c e a b l e   h o l d e r  

pa r t s   32,33  having  segmental  pe r iphera l   p o r t i o n s   34,35.   The  p a r t s  

32,33  have  c o u n t e r - w e i g h t s   45,46  to  balance  the  weights   of  t h e  

segmental  p o r t i o n s   3 4 , 3 5 .  

As  shown  in  Fig.  4,  which  is  a  diagrammatic  plan  view  of  t h e  

sheet   suppor t i ng   s u r f a c e   of  the  sheet  holder   30,  the  said  p e r i p h e r a l  

p o r t i o n s   34  and  35  of  the  sheet  holder  are  of  comb-l ike   form  wi th  

i n t e r - m e s h i n g   t e e t h   96,97  r e s p e c t i v e l y   and  said  p o r t i o n s   t o g e t h e r  

provide   a  c y l i n d r i c a l l y   curved  s h e e t - s u p p o r t i n g   su r face   39  f o r  

suppor t i ng   one  of  the  aluminium  p la tes   i n d i c a t e d   by  the  r e c t ang l e   99 

in  broken  l i nes   in  Fig.  4.  During  r o t a t i o n   of  the  shaf t   31  t h i s  

su r f ace   39  fo l lows   the  c i r c u l a r   path  r e p r e s e n t e d   in  broken  l i n e .  

The  t ee th   96,97  on  each  of  the  po r t ions   34,35  have  a  width  o f  

about  8  mm  and  are  spaced  by  gaps  12  mm  wide.  Each  of  said  p o r t i o n s  

has  fo r ty two   t e e t h .   The  overa l l   width  of  the  support   surface   formed 

by  the  two  segmental  p o r t i o n s   is  about  1.24  metres  and  i ts   radius  o f  

c u r v a t u r e   is  about  30  cm.  In  i t s   s e t t i n g   p rov id ing   the  longest   a r c  

of  s h e e t - s u p p o r t i n g   su r face   (Fig.  2)  such  su r face   is  large  enough  t o  

support   a  p la te   having  the  dimensions  of  e .g .   a  large  opened 

newspape r .  
In  order  to  permit   the  r e l a t i v e   angular   d i sp l acemen t   of  t h e  

holder   pa r t s   r equ i r ed   for  changing  the  sheet   s ize   s e t t i n g   of  t h e  

a p p a r a t u s ,   holder   part   32  is  r o t a t a b l y   mounted  r e l a t i v e   to  the  s h a f t  

31  while  par t   33  is  f ixed  r e l a t i v e   to  tha t   s h a f t .   The  mechanism  f o r  

b r i ng ing   about  such  r e l a t i v e   angular  d i sp l acemen t s   of  the  h o l d e r  

pa r t s   will   now  be  d e s c r i b e d .  

The  holder   part   33  which  is  p o s i t i v e l y   connected  to  the  d r i v i n g  

sha f t   31  suppor t s   a  motor  42  and  the  output  sha f t   of  t h i s   motor  i s  

connected  by  a  chain  and  sprocket   coupling  44  with  the  shaf t   43  of  a 

worm  40  which  is  r o t a t a b l y   supported  in  bea r ings   which  are  a l s o  

c a r r i e d   by  the  said  holder   part  33.  The  worm  40  is  in  meshing 

engagement  with  a  worm  gear  41  connected  to  the  holder   part   32.  The 



worm  gear  41  is  capable  of  being  immobil ised  r e l a t i v e   to  shaft   31  by 

a  locking  mechanism  which  will  p r e s e n t l y   be  d e s c r i b e d .   Operation  o f  

the  motor  40  while  the  worm  gear  41  is  locked  to  the  shaf t   31  c a u s e s  
the  motor  40,  the  worm  and  the  a s s o c i a t e d   coupl ing   to  move  b o d i l y  
around  the  pe r iphery   of  the  worm  gear  41,  and  the  holder  part  33 

moves  as  a  unit  with  such  motor-worm  assembly.   Consequently  t h e  

segmental  comb-like  p o r t i o n s   rece ive   a  r e l a t i v e   movement  of  r e c e s s i o n  

or  approach,  according  to  the  d i r e c t i o n   of  r o t a t i o n   of  motor  40,  

thereby   l eng then ing   or  sho r t en ing   the  a r cua te   ex ten t   of  the  s h e e t  

suppor t ing   surface   39.  Such  size  ad jus tmen t s   can  be  e f f ec t ed   w h i l e  

the  sheet  holder  is  s t a t i o n a r y ,   i . e .   when  the  shaf t   31  is  not  b e i n g  

dr iven ,   or  while  the  holder  is  r o t a t i n g .  

For  gr ipping  opposed  end  margins  of  a  sheet   and  holding  i t  

aga ins t   the  curved  sheet  suppor t ing   su r face   39  the  sheet  holder  i s  

provided  with  leading  and  t r a i l i n g   clamps  58,48  r e s p e c t i v e l y .   The 

t r a i l i n g   clamp  48  will  be  descr ibed   f i r s t .  

The  t r a i l i n g   clamp  comprises  a  s e r i e s   of  jaws  d i s t r i b u t e d   i n  

spaced  r e l a t i o n s h i p   across  the  sheet  ho lder .   Each  of  these  j aws  

comprises  a  f ixed  jaw  member  and  a  p ivoted   jaw  member.  A  d e s c r i p t i o n  

of  one  of  the  jaws  will  s u f f i c e ,   the  o the r s   being  s i m i l a r .   R e f e r r i n g  

to  Figs.  2  and  3,  the  f ixed  jaw  member  is  a  bar  47  which  is  s e c u r e d  

to  the  holder  part  32  and  has  a  tapered  outer   end  por t ion   102  f o r  

c o n t a c t i n g   the  t r a i l i n g   margin  of  a  sheet   to  be  held.   The  p i v o t e d  

jaw  member  is  an  arm  36  which  is  r o t a t a b l e   about  shaf t   49  s u p p o r t e d  

by  the  bar  47  and  which  is  shaped  at  one  end  to  c o - o p e r a t e   with  t h e  

tapered   end  por t ion   of  the  fixed  jaw  member  47.  Arms  such  as  51  a r e  

secured  to  the  shaf t   49  and  carry  r o l l e r s   50  which  at  c e r t a i n  

p o s i t i o n s   in  the  course  of  one  r e v o l u t i o n   of  the  sheet  holder  a r e  

con tac ted   and  depressed  by  fixed  cams  52  and  53.  The  arms  51  a r e  

connected  to  a  t r a n s v e r s e   bar  55  which  covers  all  of  the  pivoted  jaw 

members  36  so  that   the  said  d i sp l acemen t s   of  the  arms  51  by  the  cams 

52  and  53  causes  c o n t a c t i n g   of  the  t r a i l i n g   ends  of  each  of  the  j aws  

36  by  the  bar  55  and  thereby  s imul taneous   p ivo ta l   movement  of  all  o f  

the  pivoted  jaws  36  into  t h e i r   open  p o s i t i o n s .   This  opening  movement 

takes   place  aga ins t   the  b ias ing   force  of  sp r ings   such  as  54.  These  

spr ings   are  located  by  pins  c a r r i e d   by  a  t r a n s v e r s e   bar  56  and  t h e  

spr ings   bear  at  one  end  aga ins t   tha t   bar  and  at  t h e i r   other  ends  



agains t   p l a t e s   such  as  57  connected  to  the  p ivoted   jaw  members. 

The  l ead ing   clamp  58  l ikewise   comprises  a  s e r i e s   of  jaws 

d i s t r i b u t e d   in  spaced  r e l a t i o n   across  the  sheet   ho lde r .   One  of  t h e s e  

jaws  will   be  de sc r i bed   with  r e f e r e n c e   to  Figs.   2  and  3.  The  o t h e r  

jaws  are  s i m i l a r .   The  jaw  comprises  c o - o p e r a t i n g   jaw  members  37  and 

100.  The  jaw  member  100  is  a  bar  supported  between  two  arms  60a,  60b 

which  are  secured  to  a  shaf t   59  p i v o t a l l y   mounted  in  part   33  of  t h e  

sheet  ho lde r .   The  outer   end  of  shaf t   59  c a r r i e s   an  arm  61  with  a 
r o l l e r   62  which  is  permanent ly   engaged  in  a  cam  groove  91  (Figs.   5 

and  6)  in  a  cam  p la t e   90  secured  to  the  mounting  frame  (not  shown)  o f  

the  r o t a t a b l e   sheet   ho lde r .   The  jaw  members  37  are  p i v o t a l l y  

connected  to  jaw  member  60  by  a  shaft   66  f i t t e d   between  the  arms  60a 

and  60b.  The  ends  of  jaw  members  37  remote  from  the  jaw  mouth  e x t e n d  

below  a  t r a n s v e r s e   bar  67  which  is  f i x e d l y   connected  to  the  o u t e r  

pivoted  jaw  members  of  the  leading  clamp.  The  severa l   pivoted  j aw 

members  are  biased  towards  closed  p o s i t i o n   by  sp r ings   such  as  63 

guided  on  pins  64  which  are  secured  to  shaf t   59.  The  spr ings   b e a r  

agains t   p l a t e s   such  as  65  connected  to  the  p ivoted  jaw  members. 

In  a d d i t i o n   to  the  sheet  holder  par t s   32,33  the  main  shaft   31 

c a r r i e s   near  one  end  t h e r e o f   a  rad ia l   p l a t e   69  which  r o t a t e s   w i t h  

such  shaf t   (see  Fig.  2).  Near  i t s   outer   end  the  p l a t e   69  c a r r i e s   a 

bar  cam  70  which  is  p i v o t a l l y   connected  to  the  p l a t e   by  a  pivot  p i n  

71.  The  cam  70  is  loaded  by  a  spring  72  which  urges  the  cam  into  i t s  

pos i t i on   shown  in  Fig.  2  in  which  one  end  of  the  cam  bears  agains t   a 

stop  74.  Cam  70  c o - o p e r a t e s   with  the  bar  67  on  the  pivoted  jaw 

members  37  to  cause  opening  of  the  leading  c lamp jaws  at  t h e  

commencement  of  an  o p e r a t i n g   cycle  of  the  appa ra tus   as  h e r e a f t e r  

d e s c r i b e d .  

When  the  shaf t   31  commences  to  r o t a t e   (c lockwise   in  the  aspect  o f  

Figs.  2  and  3  at  the  commencement  of  the  cycle  to  ca r ry   t h e  

- s h e e t - s u p p o r t i n g   sur face   39  towards  the  pick-up  p o s i t i o n   P-U  where 

the  leading  clamp  58  is  l oca ted ,   the  r o l l e r   62  on  arm  61  is  in  t h e  

most  r a d i a l l y   inward  region  of  cam  groove  91  shown  in  Fig.  5  and  as  

the  shaf t   31  r o t a t e s   the  steep  por t ion   of  the cam  groove,  which  i s  

within  the  angle  marked  β  in  Fig.  5,  causes  the  r o l l e r   62  to  be 

pushed  r a d i a l l y   outwardly  away  from  the  main  sha f t   31.  This  

d i sp lacement   of  r o l l e r   62  r o t a t e s   shaf t   59  a n t i c l o c k w i s e   in  t h e  



aspect   of  Fig.  2.  If  th is   were  the  only  movement  imparted  to  t h a t  

sha f t ,   the  leading  clamp  jaws  would  be  rocked  a n t i c l o c k w i s e   abou t  

shaf t   59.  However,  because  the  shaf t   59  is  p i v o t a l l y   mounted  in  t h e  

holder  part   33,  the  shaf t   59  is  being  dr iven  bodi ly   clockwise  around 

the  axis  of  the  main  shaf t   31.  The  r e s u l t   of  the  combinat ion  of  t h i s  

bodily  movement  of  shaf t   59  with  i ts   a n t i c l o c k w i s e   r o t a t i o n   about  i t s  

own  axis  is  tha t   the  outer   ends  of  the  jaw  members  37,60  remain  a t  

the  pick-up  p o s i t i o n   P-U  but  move  s l i g h t l y   r a d i a l l y   outwardly  t owards  

the  sheet  36  awai t ing   pick-up  at  tha t   p o s i t i o n .  

During  the  said  r a i d a l l y   outward  movement  of  the  outer  ends  o f  

the  jaw  members  37,60  the  cam  70  is  being  c a r r i e d   c lockwise  about  t h e  

axis  of  shaf t   31  by  the  radial   p la te   69  to  which  such  cam  is  p i v o t e d  

and  the  t ape red   end  por t ion   of  the  cam  70  moves  into  contac t   with  t h e  

bar  67  and  d i s p l a c e s   it  towards  the  shaf t   31.  The  cam  a c c o r d i n g l y  

causes  c lockwise   p ivo ta l   movement  of  the  jaw  members  37  into  t h e i r  

open  p o s i t i o n s .   In  consequence  of  the  above  de sc r ibed   r a d i a l l y  

outward  movement  of  the  outer  ends  of  the  jaw  members  60  and  37  and 

the  p ivota l   opening  movement  of  jaw  members  37  the  open  jaw  mouths 

pass  over  the  ad jacen t   margin  of  the  sheet   38  at  the  pick-up  p o s i t i o n  

P-U.  As  the  high  part   of  the  cam  70,  which  in  the  aspect   of  Fig.  2 

co inc ides   with  the  bottom  of  the  cam  pivot   pin  71,  passes  beyond  t h e  

bar  67,  the  compression  spr ings  63  cause  the  p ivo ted   jaw  members  37 

to  close  onto  the  margin  of  the  sheet  38.  In  t h i s   movement  the  b a r  

67  which  is  conneced  to  such  jaw  members  37  p r e s s e s   aga ins t   the  cam 

70  on  what  in  the  aspect   of  Fig.  2  is  the  l e f t   hand  side  of  the  cam 

pivot  and  swings  t h i s   cam  into  a  p o s i t i o n   in  which  i ts   l e f thand  end 

por t ion   abuts  aga ins t   a  stop  73.  In  the  course  of  th i s   movement  t h e  

bar  b7  r ides   along  the  concave  por t ion   of  the  cam  70.  Eventua l ly   t h e  

cam  70  is  c a r r i e d   by  the  p la te   69  out  of  range  of  the  bar  67  and  t h e  

cam  spr ings   back  to  i ts   o r ig ina l   p o s i t i o n   aga ins t   stop  74  under  t h e  

act ion  of  the  cam  r e tu rn   spring  72. 

Movement  of  the  bar  67  thereby  to  set  f ree   the  jaw  members  37  and 

to  permit  them  to  rock  into  t h e i r   c losed  p o s i t i o n   by  t h e i r   b ias ing   by 

the  prings  63  causes  the  two  outer  jaw  members  to  c lose  l a s t ,   s i n c e  

it  is  only  a f t e r   said  inner  jaw  members  will  have  been  c losed,   t h a t  

the  bar  67  looses  con tac t   with  said  jaw  members  and  that   the  o u t e r  

jaw  meNbers,  upon  f u r t h e r   rocking  over  some  angular   degrees  o n l y ,  



will  c lo se .   A  f u r t h e r   advantageous  step  c o n s i s t s   in  extending  t h e  

desc r ibed   d i f f e r e n t i a l   opera t ion   of  the  jaw  members  over  all  the  jaw 

members,  for  i n s t a n c e   by  providing  the  t r a i l i n g   ends  of  all  but  t h e  

two  outer   jaw  members  37  with  a  small  set  screw  tha t   abuts  a g a i n s t  

the  bar  67  t ha t   wi thholds   the  members.  Minimum  height   of  a  set  sc rew 

ensures   e a r l i e r   engagement  of  a  jaw  member  with  the  sheet  on  t h e  

sheet  ho lde r ,   whereas  a  g r ea t e r   height   of  a  set  screw  demands  a 

f u r t h e r   d i sp l acemen t   of  the  bar  67  before   o p e r a t i v e   engagement  of  t h e  

jaw  member  occu r s .   By  s u i t a b l y   i n c r e a s i n g   the  set  length  of  the  s e t  

screws  from  the  c en t e r   towards  the  outer   e x t r e m i t i e s   of  the  bar  67, 

it  may  be  ob ta ined   t ha t   engagement  of  the  l ead ing   sheet  margin  o c c u r s  

p r o g r e s s i v e l y   from  the  cen t ra l   region  towards  the  ends  of  such 

margin.  The  de sc r i bed   procedure  may  be  advantageous   in  the  g r i p p i n g  

of  less  f l a t   sheet   margins.   The  same  arrangement   as  d e s c r i b e d  

h e r e i n b e f o r e   may  be  used  for  c o n t r o l l i n g   the  clamps  for  gr ipping  t h e  

t r a i l i n g   margin  of  the  s h e e t .  

Immediately  a f t e r   c losure   of  the  leading  lamp  58  on  the  a d j a c e n t  

margin  of  sheet   38  at  the  pick-up  p o s i t i o n ,   the  leading  end  of  t h e  

segmental  p o r t i o n   35  reaches  the  pick-up  p o s i t i o n   and  abuts  a g a i n s t  

the  jaw  member  100  of  the  leading  clamp  58.  As  shown  in  Fig.  3,  

dep i c t i ng   a  s i t u a t i o n   in  which  the  sheet   support   has  been  adjus ted   t o  

i t s   minimum  s ize   and  in  which  the  sheet  suppor t   has  reached  t h i s  

point   in  i t s   cyc l e ,   a  shock  absorber   81  may  be  p rovided ,   e.g.   on  one 

of  the  jaw  members  60a  or  60b  in  order  to  prevent   metal  to  meta l  

impact  of  the  segmental  por t ion   35  aga ins t   such  jaw  members. 

T h e r e a f t e r   the  leading   clamp  jaws  37,100  r o t a t e s   bodily  around  t h e  

axis  of  the  d r iv ing   shaf t   31  t oge the r   with  the  holder  part  32,33  and 

the  sheet  38  is  drawn  from  the  pick-up  p o s i t i o n   and  becomes 

p r o g r e s s i v e l y   suppor ted   by  the  r o t a t i n g   a r cua te   support  surface  39. 

Because  the  holder   par ts   32,33  have  been  ad jus t ed   as  h e r e i n b e f o r e  

d e s c r i b e d   to  make  the  support  sur face   39  of  the  c o r r e c t   length  f o r  

the  sheet  38  to  be  suppor ted ,   the  t r a i l i n g   margin  of  sheet  38  f a l l s  

onto  such  support   sur face   in  the  v i c i n i t y   of  the  t r a i l i n g   clamp  48 

and  immediately  t h e r e a f t e r   the  arms  51  o p e r a t i n g   the  pivoted  jaw 

members  36  of  the  t r a i l i n g   clamp  are  momentar i ly   depressed  by  f i x e d  

cam  53  causing  the  t r a i l i n g   clamp  jaws  to  open  and  then  close  on to  

the  t r a i l i n g   margin  of  the  sheet  38. 



The  next  ope ra t i on   in  the  machine  cycle  is  the  t e n s i o n i n g   of  t h e  

sheet   held  on  the  suppor t .   This  is  e f f e c t e d   by  c los ing   an  e l e c t r i c  

c i r c u i t   e n e r g i s i n g   e l e c t romagne t   75.  This  causes  a  smal l  

d i sp lacement   of  link  arm  76  secured  to  a  shaft   77,  and  of  a  s h o r t  

link  arm  78  which  is  also  secured  to  such  sha f t .   The  arm  78  c a r r i e s  

a  r o l l e r   79  which  engages  in  a  fork  80  secured  to  the  worm  gear  41 .  

It  is  t h i s   engagement  which  immobi l i ses   the  worm  gear  41  r e l a t i v e   t o  

shaf t   31  during  the  s ize  ad jus tmen t s   of  the  sheet  support  a s  

h e r e i n b e f o r e   d e s c r i b e d .   The  s l i g h t   t u r n i n g   movement  of  sha f t   77 

caused  by  e n e r g i s a t i o n   of  the  e l e c t r o m a g n e t   75  e f f e c t s   a  s l i g h t  

t u rn ing   movement  ( a n t i - c l o c k w i s e   in  the  aspect  of  Fig.  2)  of  the  worm 

gear  41  and  consequen t ly   of  the  holder   part  32  and  the  t r a i l i n g   clamp 

48  which  is  secured  to  tha t   p a r t .   This  movement  t ens ions   the  h e l d  

sheet  aga ins t   the  a rcua te   support   su r f ace   39.  The  e l ec t romagne t   i s  

kept  e n e r g i s e d ,   ma in ta in ing   the  t e n s i o n   on  the  sheet ,   un t i l   a f t e r   t h e  

sheet  has  been  c a r r i e d   through  the  image  t r a n s f e r   s t a t i o n   and  i s  

ready  to  be  r e l e a s e d .   In  order  to  ensure  that   the  leading  edge  o f  

the  held  sheet  is  not  d i s p l a c e d   during  the  t ens ion ing   s tep ,   t h e  

spring  loading  on  the  p ivoted  jaw  members  37  of  the  leading  clamp  i s  

made  s t ronge r   than  the  spr ing  bias  on  the  pivoted  jaw  members  36  o f  

the  t r a i l i n g   clamp.  If  the  t e n s i o n i n g   force  is  s u f f i c i e n t   t o  

overcome  the  f r i c t i o n a l   grip  exe r t ed   by  the  t r a i l i n g   clamp  jaws  t h e  

t r a i l i n g   margin  of  the  sheet   will   s l i d e   r e l a t i v e   to  such  jaws  but  t h e  

p o s i t i o n   of  the  leading  edge  of  the  sheet   will  remain  unchanged .  

The  clamp  jaws  can  have  a  high  c o e f f i c i e n t   of  f r i c t i o n   w i t h  

r e spec t   to  the  mater ia l   of  the  shee t s   to  be  h e l d .  

After  the  sheet  holder   has  been  r o t a t e d   through  near ly   360°  t h e  

clamping  jaws  are  opened  to  r e l e a s e   the  sheet  from  the  holder .   The 

opening  of  the  jaws  is  e f f e c t e d   by  f ixed  cams.  At  an  a p p r o p r i a t e  

p o s i t i o n   along  the  path  fol lowed  by  the  t r a n s v e r s e   bar  67,  t h i s   b a r  

encounters   a  f ixed  cam  which  dep re s se s   that   bar,  thereby  p ivo t ing   t h e  

jaw  members  37  of  the  leading  clamp  into  open  p o s i t i o n .   This  cam  i s  

not  shown  in  Fig.  2  but  it  is  shown  in  Fig.  3  which  shows  t h e  

appara tus   par t s   at  the  moment  the  jaw  members  are  opened.  The 

opening  of  the  t r a i l i n g   clamp  is  e f f e c t e d   by  the  f ixed  cam  52  which 

by  d i s p l a c i n g   arms  51  and  bar  55  causes  the  jaw  members  36  to  swing 

open.  The  r e l e a s e   of  the  leading  and  t r a i l i n g   margins  of  the  s h e e t  



allows  the  shee t   to  f a l l   into  a  r e c e i v i n g   zone  for  c o l l e c t i o n   and 

f u r t h e r   p r o c e s s i n g ,   e .g .   for  t r e a t i n g   the  sheet  to  make  it  image-wise  

r e c e p t i v e   of  p r i n t i n g   i n k .  

During  the  major  par t   (about  t h r e e - q u a r t e r s )   of  the  r e v o l u t i o n   o f  

the  sheet   h o l d e r ,   the  fo l lower   ro l l   62  is  in  t ha t   par t   of  the  cam 

groove  91  (Fig.   5)  which  is  concen t r i c   with  the  main  sha f t   31  and 

during  tha t   pa r t   of  the  r e v o l u t i o n   the  leading  clamp  is  t h e r e f o r e   i n  

j u x t a p o s i t i o n   to  the  leading  end  of  the  segmental  po r t i on   35  of  t h e  

sheet   ho lde r .   Before  the  segmental  p o r t i o n s   34,35  a r r i v e   back  a t  

t h e i r   p o s i t i o n   i l l u s t r a t e d   in  Fig.  2  the  f o l l ower   ro l l   62  en te r s   t h e  

s ec to r   c o r r e s p o n d i n g   with  the  angle  marked  @  i n   Fig.  5  and  d u r i n g .  

the  l a s t   par t   of  the  r e v o l u t i o n   the  said  fo l lower   ro l l   62  i s  

t h e r e f o r e   d i s p l a c e d   p r o g r e s s i v e l y   inwardly  towards  the  shaf t   31.  

This  d i sp l acemen t   of  the  fo l lower   rol l   causes  the  e n t i r e   l e a d i n g  

clamp  assembly  to  rock  (c lockwise   in  the  Fig.  2  a spec t )   around  t h e  

axis  of  shaf t   59.  The  outer   ends  of  the  leading  clamp  jaws  a r e  

thereby   advanced  away  from  the  segmental  po r t ion   35  of  the  s h e e t  

support   and  they  reach  the  pick-up  p o s i t i o n   P-U  as  the  r e v o l u t i o n   i s  

completed  and  the  appa ra tus   is  ready  for  a  r e p e t i t i o n   of  the  c y c l e  

for  handling  a  f u r t h e r   shee t .   The  r o t a t i o n   of  the  sheet   holder   can  

be  performed  c o n t i n u o u s l y ,   i . e .   wi thout   s topping  the  r o t a t i o n   between 

succes s ive   r e v o l u t i o n s   or  the  holder  can  be  r o t a t e d   s t e p - w i s e ,   one 

r e v o l u t i o n   or  par t   of  a  r e v o l u t i o n   at  a  t i m e .  

The  appa ra tus   could  be  modified  in  regard  to  the  cont ro l   cam 

means  to  permit   a  held  sheet   to  be  r e t a i n e d   on  the  r o t a t a b l e   s u p p o r t  

during  more  than  one  r e v o l u t i o n ,   e .g.   to  permit  t ake -up   of  the  s h e e t  

by  the  suppor t   during  one  r e v o l u t i o n   and  t r a n s f e r   of  an  image  to  t h e  

sheet   during  the  fo l lowing   r e v o l u t i o n .  

If  r equ i r ed   two  cam  p l a t e s   such  as  90  can  be  p rov ided ,   one  a t  

each  end,  of  the  sheet   holder   and  one  being  a  mir ror   image  of  t h e  

'  o the r .   The  or  each  cam  p la t e   can  be  secured  to  the  suppor t ing   f rame 

of  the  r o t a t a b l e   sheet   holder   by  screws  92. 

Fig.  6  shows  the  axial   d i s t r i b u t i o n   of  the  va r ious   components  

a l ready   r e f e r r e d   to.  The  l e f t - h a n d   side  of  the  f i g u r e   shows  t h e  

appra tus   pa r t s   involved  in  the  clamping  of  the  l ead ing   margin  of  a 

sheet  whereas  the  r i g h t   hand  side  of  the  f i gu re   shows  par t s   i nvo lved  

in  the  clamping  of  the  t r a i l i n g   margin  of  the  s h e e t .  



Fig.  6  a l so   shows  means  which  is  provided  for  t ak ing   up  any  a x i a l  

play  of  the  main  sha f t   31.  This  means  is  provided  at  what  in  t h e  

aspect  of  Fig.  5  is  the  l e f t - h a n d   end  por t ion   of  the  shaf t   and 

comprises  nested  bushings   93,94  housing  a  compression  spring  96.  The 

bushing  93  is  secured  in  the  fixed  cam  p la t e   90  and  the  outer   race  o f  

a  shaft   bear ing   95  f i t s   s l i d i n g l y   in  said  bushing.   The  inner  race  o f  

the  bearing  is  secured  to  the  sha f t .   The  compression  spring  96  b e a r s  

at  one  end  aga ins t   the  f l ange   of  the  bushing  93  and  at  i ts   o ther   end 

via  the  bushing  94  a g a i n s t   the  outer   race  of  the  shaf t   bear ing  95  so 

that   the  spr ing  c o n s t a n t l y   urges  the  shaft   31  to  the  l e f t ,   so  

ensuring  tha t   any  axia l   play  which  might  o the rwi se   occur ,   e .g .   as  a 

consequence  of  wear,  is  a u t o m a t i c a l l y   taken  up.  The  shaf t   is  a x i a l l y  

withhold  by  the  bea r ing   101  at  the  oppos i te   s ide .   It  is  t h e r e b y  

ensured  tha t   a  sheet   held  by  the  r o t a t a b l e   sheet   holder   30  w i l l  

receive  the  t r a n s f e r   image  at  a  p rede termined   p o s i t i o n   on  the  s h e e t .  

This  is  a  p a r t i c u l a r l y   impor tan t   f ac to r   if  for  example  a  p l u r a l i t y   o f  

toner  images  have  to  be  t r a n s f e r r e d   to  the  sheet   in  r e g i s t e r .  

While  the  s h e e t - h o l d i n g   appara tus   has  been  i l l u s t r a t e d   as  

employed  in  a  x e r o g r a p h i c   p l a t e -make r ,   the  appa ra tu s   can  be  employed 

in  other  r e p r o g r a p h i c   work.  The  sheet  holder   can  be  used  not  o n l y  

for  holding  metal  p l a t e s   e .g .   p l a t e s   of  aluminium  or  copper,   but  a l s o  

for  holding  shee ts   of  va r ious   other   m a t e r i a l s ,   e .g .   sheets   of  p a p e r ,  

polymeric  m a t e r i a l ,   s i l v e r   ha l ide   sheets   m a t e r i a l s ,   or  s h e e t s  

comprising  ino rgan ic   or  organic   p h o t o - c o n d u c t o r s .  

The  leading  clamp  58  may  comprise  jaws  t h a t   are  arranged  f o r  

engaging  the  leading  sheet   margin  through  holes  tha t   are  provided  i n  

said  margin,  r a t h e r   than  by  f r i c t i o n   as  i l l u s t r a t e d   in  the  f i g u r e s .  

In  that   way,  a  more  p o s i t i v e   hold  of  the  l ead ing   sheet   margin  and  a 

be t t e r   r e g i s t e r i n g   of  the  shee t ,   may  be  o b t a i n e d .  

The  angular   ad jus tmen t   of  the  sheet  holder   30  in  order  t o  .  

accomodate  d i f f e r e n t   sheet   formats ,   may  also  occur  o therwise   than  by 

a  worm  and  wormgear.  For  i n s t a n c e ,   the  i n t e r i o r   of  the  sheet  h o l d e r  

may  be  provided  with  two  l i n e a r   a i r -motors   t ha t   are  f i t t e d   t o g e t h e r  

with  t he i r   c y l i n d e r s   in  back- to -back   r e l a t i o n s h i p ,   and  the  p i s t o n s   o f  

which  have  d i f f e r e n t   s t roke   l eng ths .   One  p i s t o n   rod  is  connected  t o  

one  holder  part   32,  and  the  other   p is ton  rod  is  connected  v i a  

s u i t a b l e   l inks  to  the  o the r   holder  part  33.  By  a c t u a t i o n   of  e i t h e r  



one  of  t h e  m o t o r s ,   or  of  both  motors  s i m u l t a n e o u s l y ,   th ree   d i f f e r e n t  

end- to -end   rod  lengths   may  be  ob t a ined ,   and  thereby  t h r e e  

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



1.  S h e e t - h o l d i n g   apparatus   comprising  a  r o t a t a b l e   sheet  h o l d e r  

(30)  having  a  c y l i n d r i c a l l y   curved  su r face   (39)  for  suppor t ing   a 

sheet   of  f l e x i b l e   ma te r i a l   (38)  c o n c e n t r i c   with  the  axis  of  r o t a t i o n  

of  the  holder   and  compris ing  mechanical  f a s t e n i n g   devices  (58,48)  f o r  

engaging  the  leading  and  t r a i l i n g   margins  of  the  sheet  and  holding  i t  

taut   aga in s t   said  curved  suppor t ing   s u r f a c e ,   c h a r a c t e r i s e d   in  t h a t  

the  holder   (30)  comprises  two  parts   (32,33)  having  segmenta l  

p e r i p h e r a l   p o r t i o n s   (34,35)  of  comb-like  s t r u c t u r e   with  i n t e r m e s h i n g  

tee th   (96,97)  which  por t ions   toge ther   form  a  said  c y l i n d r i c a l l y  
curved  sheet   suppor t ing   surface  (39)  which  sub tends   an  angle  of  l e s s  

than  360°;  the  said  holder  parts   (32,33)  are  r e l a t i v e l y   a n g u l a r l y  

d i s p l a c e a b l e   about  t h e i r   common  axis  of  r o t a t i o n   to  enable  the  a n g l e  

subtended  by  the  said  s h e e t - s u p p o r t i n g   s u r f a c e   (39)  to  be  ad jus ted   t o  

sui t   d i f f e r e n t   sheet   dimensions;   and  the  l ead ing   and  t r a i l i n g  

f a s t e n i n g   devices   (58,48)  are  l ikewise  r e l a t i v e l y   a n g u l a r l y  

d i s p l a c e a b l e   to  permit  them  to  hold  leading   and  t r a i l i n g   s h e e t  

margins  in  the  v i c i n i t y   of  the  leading  and  t r a i l i n g   ends  of  s a i d  

suppor t ing   su r face   (39)  in  any  said  ad ju s t ed   s e t t i n g   of  said  h o l d e r  

par ts   ( 3 2 , 3 3 ) .  

2.  Apparatus  according  to  claim  1,  wherein  the re   is  mechanism 

( 7 5 , 7 6 , 7 8 , 8 0 , 4 1 , 4 0 )   which  causes  the  angular   spacing  of  the  l e a d i n g  

and  t r a i l i n g   f a s t e n i n g   devices  (58,48)  to  i n c r e a s e   s l i g h t l y   at  a 

stage  such  as  to  cause  t ens ion ing   of  a  sheet   (38)  held  by  such 

d e v i c e s .  

3.  Apparatus  according  to  claim  2,  wherein  said  mechanism  f o r  

causing  t e n s i o n i n g   of  a  sheet  comprises  an  e l e c t r o m a g n e t   (75)  which 

func t i ons   through  mechanical  coupling  means  ( 7 6 , 7 8 , 8 0 , 4 1 , 4 0 )   to  c a u s e  

p a r t i a l   r o t a t i o n   of  one  said  holder  part   (32)  t o g e t h e r   with  t h e  

ad jacent   sheet  f a s t e n i n g   device  ( 5 8 ) .  

4.  Apparatus  according  to  any  preceding  c la im,   wherein  t h e  

leading  and  t r a i l i n g   f a s t en ing   devices  (58,48)  are  in  the  form  o f  

clamps  and  the  appara tus   includes  means  (70 ,67 ,63 )   which 

a u t o m a t i c a l l y   opens  and  closes  the  leading  clamp  (58)  at  a 

predetermined  region  (P-U)  along  the  path  fo l lowed  by  the  p e r i p h e r y  

of  the  holder   (30)  during  i ts   r o t a t i o n   so  tha t   such  clamp  can  t a k e  

hold  of  a  margin  of  a  sheet  (38)  if  th i s   is  held  ready  for  pick-up  a t  



tha t   region  (P-U),  and  inc ludes   means  ( 5 2 , 5 3 , 5 7 , 5 4 )   which 

a u t o m a t i c a l l y   subsequen t ly   opens  and  c loses   the  t r a i l i n g   clamp  (48)  

to  permit  it  to  take  hold  of  the  t r a i l i n g   margin  of  such  s h e e t .  

5.  Apparatus  according  to  claim  4,  wherein  there   is  means 

(91 ,62 ,61)   which  c o n t r o l s   the  movement  of  the  leading  clamp  (58)  so 

tha t   for  a  period  of  time  during  part   of  a  r e v o l u t i o n   of  the  s a i d  

holder   pa r t s   (32,38)  said  leading  clamp  (58)  is  angu la r ly   spaced  f rom 

and  is  held  ( aga in s t   r o t a t i o n   with  said  segmental  par t s )   at  s a i d  

sheet  pick-up  region  (P-U),  and  means  which  during  said  period  o f  

time  opens  and  c loses   said  leading  clamp  (58)  for  taking  hold  of  a 

sheet   (38)  before  said  leading  clamp  is  caused  to  accompany  t h e  

r o t a t i o n   of  said  holder   par t s   (32,33)  and  thereby   draw  said  s h e e t  

(38)  onto  the  c y l i n d r i c a l l y   curved  suppor t ing   sur face   ( 3 9 ) .  

6.  Apparatus  according  to  claim  4  or  5,  wherein  each  of  t h e  

leading  and  t r a i l i n g   f a s t e n i n g   devices   (58,48)  is  in  the  form  of  a 

clamp  comprising  a  s e r i e s   of  jaws  (36-47;  37-109)  d i s t r i b u t e d   in  

spaced  r e l a t i o n   across   the  holder   ( 3 0 ) .  

7.  Apparatus  according  to  claim  6,  wherein  said  jaws  (36,37)  a r e  

independen t ly   biased  by  spr ings   (63,54)  towards  closed  p o s i t i o n .  

8.  Apparatus  according  to  claim  6  or  7,  wherein  the  means  ( 5 5 , 6 7 )  

for  c los ing   the  jaws  ope ra t e s   to  c lose   the  inner  jaws  of  each  s e r i e s  

before  the  outer   o n e s .  

9.  Apparatus  according  to  any  p receding   claim,  wherein  the  s i z e  

and  adjus tment   range  of  said  sheet   holder   (30)  are  such  that   it  i s  

capable  of  holding  sheets   ranging  in  s ize  from  A4  to  Al .  

10.  P r in t ing   appara tus   compris ing  s h e e t - h o l d i n g   a p p a r a t u s  

according  to  any  of  claims  4  to  8,  means  (29a)  for  s u p p o r t i n g  

f l e x i b l e   sheets   in  a  p o s i t i o n   near  the  path  fol lowed  by  the  p e r i p h e r y  

of  the  sheet  holder  (30)  for  take-up  by  the  leading  clamp  (58),  and 

means  (15a,  15b)  for  conveying  image -ca r ry ing   mate r ia l   to  t h e  .  

v i c i n i t y   of  said  sheet  holder   (30)  for  image-wise  t r a n s f e r   of  t h e  

image  to  a  sheet  (38)  while  it  is  held  by  and  r o t a t e s   with  said  s h e e t  

holder   ( 3 0 ) .  
















	bibliography
	description
	claims
	drawings
	search report

