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long-desired  goal  of  makers  of  convenience 
copiers  to  provide  a  plain  paper  copier  that  is 
compact  and  economical. 

One  attempted  scheme  which  has  found  its  way 
into  many  commercial  copiers  has  been  to  provide 
a  carriage  which  moves  the  original  document 
over  the  projection  station  requiring  complex 
drive  mechanisms  along  with  additional  motors 
besides  those  operating  the  other  required 
mechanisms.  Moving  carriages  require  space  to 
achieve  the  full  stroke  of  the  carriage  that  normally 
extends  beyond  the  usual  chassis  of  the 
apparatus. 

Different  size  paper  requires  different  size  cas- 
settes  which  may  even  protrude  from  the  chassis. 

Considering  the  procedure  which  must  be 
followed  in  a  convenience  plain  paper  copier, 
unless  the  paper  follows  a  serpentine  path  to  the 
electrophotographic  drum  or  belt  or  other  electro- 
photographic  member,  the  mechanisms  must  be 
laid  out  end  to  end  resulting  in  the  minimum 
length  being  dictated  by  the  mechanisms  plus  the 
length  of  the  paper.  The  serpentine  path  type  of 
copier  is  complex  because  the  paper  is  required  to 
be  stripped  off  a  magazine  where  sheets  are 
stacked,  brought  to  the  transfer  station  by  way  of 
rollers,  belts  and  guides  while  making  turns, 
transferred,  fixed  and  ejected.  Jams  are  often  and 
difficult  to  clear.  Even  servicing  the  usual  copier  is 
difficult  because  the  desire  to  make  the  apparatus 
compact  decreases  the  accessibility  of  the  differ- 
ent  parts  of  the  interior  of  the  apparatus. 

Convience  copiers  must  be  constructed  with 
certain  requirements  to  render  them  efficient  and 
reliable.  The  basic  ones  of  these  requirements  are 
concerned  with  the  consumables  of  the  apparatus. 
There  is  toner  to  be  replaced,  there  is  an  electro- 
photographic  member  which  becomes  worn  and/ 
or  fatigued  which  is  to  be  replaced,  there  are  belts 
or  sprocket  chains  to  be  inspected  and/or  replaced, 
there  is  a  supply  of  paper  to  be  replenished,  there 
is  a  projection  system  to  be  adjusted  or  focussed 
(usually  in  the  finished  apparatus  before  ship- 
ping),  there  may  be  illuminating  means  to  be 
varied  and  there  is  always  the  requirement  that  a 
serviceman  should  be  ableto  have  ready  and  facile 
access  to  the  mechanism  and  electrical  system  for 
servicing. 

These  requirements  tend  to  make  the  copier 
complex.  In  addition  copiers  are  made  with 
mechanisms  and  electrical  systems  for  making 
multiple  copies,  for  enlarging  or  reducing  the  size 
of  the  copy  relative  to  the  original  document,  for 
making  light  or  dark  copies,  for  enabling  books  to 
be  copied,  etc. 

The  invention  in  its  basic  and  preferred  form 
contemplates  a  simple,  compact  copier  which 
makes  a  single  copy  at  a  time  from  a  sheet  type 
original  document  that  is  manually  fed  to  the 
device.  For  multiple  copies,  the  original  is  re-fed 
into  the  apparatus,  being  available  when  the  copy 
cycle  is  complete  because  it  passes  through  the 
illuminating  and  projecting  station  immediately. 
No  enlargement  or  reduction  is  provided  for.  All  of 
the  remainder  of  the  requirements  which  are 

Description 

The  present  invention  relates  to  a  table  top 
electrostatic  copier  comprising  a  chassis  contain- 
ing  top  and  bottom  walls,  side  walls,  a  front  wall  5 
and  a  rear  wall,  the  side  walls  including  inner 
support  plates  and  outer  panels  parallel  with  and 
adjacent  to  the  respective  support  plates;  a 
support  within  said  chassis  containing  an 
assembly  for  an  endless  photoconductive  belt  to 
guided  in  an  oval  loop  around  a  driven  roller  with 
large  diameter  and  an  idler  roller  with  compara- 
tively  smaller  diameter;  a  toner  supply  and 
applying  device  disposed  at  one  end  of  the  oval 
loop  containing  means  to  remove  the  entire  device  15 
a  slight  distance  away  from  the  said  belt  assembly; 
meansforcharging  and  discharging  the  photocon- 
ductive  belt;  an  illuminating  station  to  produce  an 
image  of  an  original  document  on  the  photocon- 
ductive  belt;  transport  means  for  moving  a  copy  20 
paper  sheet  synchronously  with  the  photoconduc- 
tive  belt  from  a  copy  paper  supply  magazine  to  a 
transfer  station,  to  a  toner  fixing  device  and  to  the 
exterior  of  the  chassis;  and  drive  means  and 
coupling  means  attached  thereto.  Such  a  copier  is  25 
for  example  known  from  FR-A-2  438  287  or  US-A- 
3  606  532. 

There  are  many  plain  paper  electrophotographic 
copiers  commercially  available  at  the  present  time 
and  in  addition  the  body  of  patented  prior  art  30 
which  has  evolved  for  the  past  decades  since  the 
original  invention  of  Carlson  is  quite  extensive. 
Basically  all  copiers  of  this  type  operate  on  the 
same  principles. 

The  original  document  or  graphic  article  is  35 
illuminated  and  the  light  image  thereof  projected 
onto  a  previously  charged  electrophotographic 
drum,  belt  or  planar  member  to  acquire  a  latent 
image  of  the  subject  matter  carried  by  the  docu- 
ment  on  the  surface  of  the  electrophotographic  40 
member.  The  electrophotographic  member  is 
developed  by  applying  toner  particles  thereto, 
either  in  a  liquid  suspension  or  in  dry  powderform, 
these  toner  particles  being  electroscopic  in  nature 
and  thereby  being  attracted  to  the  incremental  45 
areas  of  the  electrophotographic  member  which 
have  not  been  discharged  by  the  light  of  the 
projected  image.  The  discharged  areas  of  the 
electrophotographic  member  do  not  attract  the 
particles.  50 

The  developed  image  is  then  transferred  from 
the  electrophotographic  member  to  a  plain  paper 
sheet,  the  toner  is  fixed  to  the  sheet  by  heat  or 
pressure  or  both  and  the  resulting  copy  of  the 
original  document  is  ejected  from  the  apparatus.  55 

The  copier  of  the  invention  operates  in  the  same 
manner  as  described,  but  the  invention  is  con- 
cerned  with  structural  features  which  render  the 
copier  of  the  invention  highly  compact,  simple, 
economical,  reliable,  light  weight  and  yet  efficient.  60 

The  convenience  copier,  as  it  is  known,  has 
taken  the  form  of  large,  heavy  and  expensive 
apparatus  using  considerable  electrical  energy  for 
operation  and  utilizing  for  the  most  part  an 
extremely  complexoperating  system.  Ithas  been  a  65 
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which  the  arrangement  of  principal  components 
results  in  an  apparatus  which  occupies  very  small 
volume  but  without  crowding  the  components 
and  without  making  access  to  the  replenishment 

5  of  consumables  and  servicing  the  machine 
difficult. 

In  a  preferred  embodiment  the  invention  com- 
prises  a  magazine  for  the  paper  supply  which  is 
arcuate  to  form  practically  a  quadrant  of  a 

10  cylinder,  important  components  in  the  quadrant 
subtended  by  the  magazine,  the  placement  of  the 
electrophotographic  belt  and  the  means  for  bring- 
ing  a  sheet  of  paper  to  the  belt  at  a  transfer 
station,  all  of  which  are  geometrically  arranged  to 

15  decrease  the  length  and  height  of  the  apparatus 
from  what  it  would  be  without  the  combination. 

In  Figure  1  there  is  illustrated  in  perspective  a 
design  for  the  exterior  of  the  copier  of  the  inven- 
tion  which  is  capable  of  considerable  variation  in 

20  appearance  but  which  has  certain  structural 
aspects  which  are  related  to  the  invention.  The 
copier  is  designated  by  the  reference  numeral  10 
and  will  normally  have  an  interior  framework  and/ 
or  chassis  of  structural  steel  from  which  the 

25  components  and  mechanisms  including  the 
motor,  shafts,  electronic  circuit  components  and 
the  like  are  hung  or  to  which  they  are  attached. 
The  exterior  may  be  formed  of  sheet  metal  mem- 
bers  suitably  shaped  and/or  fastened  together  or 

30  of  synthetic  resins  molded  or  otherwise  formed. 
Illustrated  in  Figure  1  is  a  base  12,  a  front  panel 

14,  a  top  panel  16,  a  hinged  left  side  panel  18 
which  is  capable  of  being  pivoted  to  an  open 
position  as  shown  in  Figures  4  and  5,  a  hinged 

35  right  side  panel  20  which  pivots  to  an  open 
position  exactly  like  the  panel  18  but  which  is  not 
shown  in  the  drawings,  a  light-blocking  cover 
member  22  having  a  horizontal  slot  24  to  receive 
the  original  document  shown  at  26,  an  upstand- 

40  ing  ledge  or  flange  28  for  guiding  one  edge  of  the 
original  document  into  the  slot  24  and  a  deflector 
30  (Fig.  2)  for  curling  the  original  document 
upward  and  out  of  the  copier  after  it  has  been 
illuminated  and  projected  to  enable  the  operator 

45  to  remove  it  from  the  copier  10. 
In  a  basic  copier  such  as  10,  the  operator  will 

see  the  original  document  26'  emerging  and 
remove  it  before  it  drops  onto  the  top  of  the 
housing.  The  invention  does  not  exclude  the 

so  provision  of  a  simple  basket  or  sheet  metal 
platform  supported  on  brackets  from  the  top 
panel  16  to  catch  the  emerging  document  26'. 

A  starter  button  32  is  shown  in  the  view,  this 
being  the  only  operating  control  needed  to  ener- 

55  gize  the  copier  for  starting  the  cycle  to  perform  its 
functions.  A  light  adjusting  thumb  wheel  34  is 
shown  protruding  from  the  top  panel  16  along- 
side  of  the  cover  member  22.  The  cover  member 
22  has  a  large  U-shaped  recess  36  at  its  back  end 

60  to  accommodate  the  deflector  30  and  the  paper 
supply  magazine  38,  only  the  paper  supply  40 
itself  being  visible  in  Figure  1.  There  is  a  jewel  39 
on  the  cover  member  which  is  illuminated  by  the 
lamps  that  illuminate  the  document  and  which 

65  tells  the  operator  that  a  cycle  is  in  progress. 

stated  above  are  provided  in  a  manner  to  render 
the  copier  compact  and  efficient.  Although  not 
limited  thereto,  the  invention  enables  a  con- 
venience  copier  to  be  constructed  which  is  about 
the  size  of  a  small  typewriter  and  of  comparable  if 
not  lesser  weight. 

The  invention  concerns  a  copier  such  as  men- 
tioned  hereinabove  wherein  said  drive  means 
include  only  one  electric  motor  supported  on  one 
of  said  inner  support  plates;  said  support  contain- 
ing  the  belt  assembly  includes  oval  side  plates 
having  generally  the  same  oval  shape  as  the  belt 
loop,  whereby  one  side  plate  has  a  passageway 
formed  thereon;  said  electric  motor  and  said 
coupling  means  attached  thereto  drive  the  driven 
roller  of  the  belt  assembly  by  means  of  a  driven 
rotary  member  mounted  on  said  one  inner 
support  plate  of  the  chassis  and  by  means  of  an 
axially  separable  connection  between  said  driven 
roller  and  said  member;  the  outer  panel  adjacent 
to  the  other  of  said  inner  support  plates  is  remov- 
able  therefrom  to  give  access  to  a  centering  and 
supporting  part  secured  to  the  bottom  wall  of  the 
chassis  and  engaged  to  a  protruding  end  of  the 
belt  assembly;  and  said  centering  and  supporting 
part  is  removable  from  said  protruding  end  to 
permit  removal  of  the  belt  assembly  as  a  whole 
from  the  copier  chassis  to  said  passageway. 

A  convenience  copier  is  provided  in  which  the 
paper  is  contained  in  a  magazine  which  is  arcuate 
in  configuration,  the  paper  being  fed  into  engage- 
ment  with  a  belt  of  electrophotographic  material 
carrying  a  developed  electrostatic  image.  The  arc 
of  the  magazine  is  generally  a  quadrant  of  a 
cylinder  and  components  of  the  copier  including  a 
toning  device,  the  projecting  and  imaging  means 
and  a  substantial  portion  of  the  master  belt 
carrying  frame  are  disposed  in  the  quadrant 
subtented  by  the  said  arc  as  a  result  of  which  the 
copier  is  extremely  compact  because  it  is  not 
limited  by  the  size  of  the  paper  sheets. 

A  novel  structure  for  mounting  and  removing 
the  electrophotographic  belt  assembly  from  the 
copier  is  provided  which  is  simple  and  effective. 

The  invention  in  detail  is  described  with  respect 
to  the  following  figures,  in  which; 

Figure  1  is  a  perspective  view  of  an  electrostatic 
convenience  copier; 

Figure  2  is  a  generally  median  sectional  view  of 
the  copier,  front  to  back,  with  portions  shown  in 
elevation,  the  view  being  diagrammatic  in  many 
respects; 

Figure  3  is  a  perspective  view  of  the  con- 
venience  copier  of  the  invention  with  the  left  side 
panel  (considering  that  the  right  hand  end  in 
Figure  5  is  the  front  of  the  copier)  pivoted  to  its 
opened  condition; 

Figure  4  is  a  view  similar  to  that  of  Figure  5  but 
showing  the  manner  in  which  the  electrophoto- 
graphic  belt  or  sleeve  on  its  frame  is  capable  of 
being  removed  from  the  copier; 

Figure  5  is  a  chart  showing  the  timed  relation- 
ship  of  the  functions  to  one  another. 

Generally  the  invention  comprises  the  con- 
struction  of  a  convenience  electrostatic  copier  in 
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Below  the  panel  14  in  the  base  12  there  is  a 
horizontal  slot  42  from  which  the  copy  sheet  44, 
shown  in  broken  outline,  emerges.  A  basket  or 
tray  may  be  disposed  at  this  location  to  catch  the 
emerging  copies.  5 

Pausing  for  a  moment  to  consider  the  geo- 
metric  arrangement  of  the  copier  10  thus  far 
described,  the  functions  occur  in  a  manner  which 
provides  the  minimum  of  movement  for  the 
operator  notwithstanding  that  the  operator  must  10 
manually  feed  the  original  document  26  to  the 
copier  10.  The  operator  stands  in  front  of  the 
copier  10,  facing  the  panel  14.  He  lays  the  original 
document  face  down  upon  the  panel  16,  moving  it 
to  the  left  to  engage  its  left  edge  against  the  guide  15 
28,  his  right  hand  being  flat  on  the  top  of  the 
original  document  26.  He  slides  the  leading  edge 
of  the  document  26  into  slot  24  as  far  as  it  goes. 
This  will  be  at  the  nip  of  a  set  of  rollers  to  be 
described  below.  In  one  manner  the  operator  can  20 
press  the  button  32  with  hand  and  the  copier  is 
energized  and  goes  through  its  complete  cycle. 

An  important  feature  of  the  invention  is  the 
other  manner  in  which  the  operation  of  the  copier 
10  is  synchronized  with  the  movement  of  the  25 
original  document  26.  This  will  be  better  appreci- 
ated  when  the  details  are  set  forth  hereafter,  but 
mention  at  this  point  is  deemed  advantageous  for 
clarification.  While  the  copier  is  quiescent,  that  is 
with  no  power  applied,  the  leading  edge  of  the  30 
original  document  is  engaged  into  the  nip  of  the 
rollers  mentioned  and  detailed  below.  At  this 
point  the  copier  10  is  energized.  The  original 
document  immediately  moves  forward  to  be 
illuminated  and  projected  and  the  sequence  of  35 
functions  of  a  cycle  is  also  started.  This  is  a  simple 
but  highly  effective  method  of  synchronizing 
because  it  enables  many  of  the  functions  to  be 
started  without  the  requirement  for  means  to 
effect  a  delay  and/or  means  to  achieve  syn-  40 
chronization  by  mechanisms  or  electrical  cir- 
cuitry. 

Before  the  cycle  is  completed,  the  leading  edge 
of  the  document  26  emerges,  moving  upwardly, 
from  the  recess  36  at  the  rear  of  the  cover  45 
member  22,  curling  up  as  shown  at  26'.  The 
operator  may  grasp  the  emerging  original  docu- 
ment  and  support  it  as  it  emerges  completely  or 
permit  it  to  emerge  by  itself.  He  may  set  it  aside  or 
once  more  lay  it  down  upon  the  panel  16  to  make  so 
another  copy  of  the  same  document.  In  the 
meantime,  the  copy  44  is  emerging  from  the  slot 
42  in  the  front  of  trie  copier  10. 

The  operator  does  not  have  to  change  his 
physical  position  but  may  maintain  his  stance  in  55 
front  of  the  copier  1  0.  It  turns  itself  off  when  it  has 
made  a  single  copy  and  the  jewel  becomes  dark.  If 
another  copy  is  to  be  made  the  operator  is 
required  to  press  the  button  32  once  more  and 
feed  the  original  back  into  the  slot  24.  60 

Continuing  now  with  the  description  of  the 
copier  10  reference  is  made  to  Figure  2  for  the 
basic  details  of  construction  and  functioning. 

The  major  components  which  are  illustrated  in 
Figure  2  comprise  the  following:  65 

-  the  paper  supply  magazine  38  which  is  remov- 
able  and  is  at  the  back  of  the  copier  10; 

-  the  toner  supply  and  applying  device  48; 
-  the  drive  motor  50; 
-  the  illuminating  station  and  projecting  means 

52; 
-  the  corona  discharge  means  54; 
-  the  illumination  discharge  means  56; 
-  the  charging  means  58; 
-  the  electrophotographic  belt  assembly  60; 
-  the  transfer  corona  62; 
-  the  original  document  transport  means  64; 

and 
-  the  toner  fixing  device  66. 
Various  drive  members,  rollers,  guides, 

clutches,  gears  and  adjustment  mechanisms  for 
various  purposes  are  also  illustrated  and  will  be 
explained. 

Taking  the  above  principal  components 
seriatim,  each  can  be  detailed  for  explanatory 
purposes  to  show  how  it  operates.  In  this 
apparatus  the  arcuate  magazine  is  such  that  the 
stack  or  supply  of  paper  40  is  inserted  into  the 
arcuate  chamber  of  the  magazine  in  a  vertical 
movement  and  pushed  downward  until  it  reaches 
the  bottom  stop  partition  70  at  which  point  the 
front  of  the  stack  is  horizontal.  Thus,  the  paper 
supply  40  is  curved  through  90°  and  forms  with 
the  shell  or  chassis  of  the  copier  generally  a 
quadrant  of  a  cylinder  that  is  subtended  by  the 
inside  curved  wall  72  of  the  magazine  38,  the  rear 
end  of  the  upper  panel  16  as  indicated  at  16'  in 
Figure  2,  and  a  vertical  plane  which  is  indicated  at 
74  in  broken  lines,  this  plane  being  defined  by  the 
stop  partition  70  and  extending  transversely  with 
respect  to  the  copier. 

The  magazine  38  has  an  arcuate  back  wall  76 
which  is  generally  parallel  with  the  front  wall  72 
and  generated  on  about  the  same  axis  of  a 
cylinder  of  which  the  front  wall  72  comprises  a 
cylindrical  quarter  surface.  The  wall  76  con- 
veniently  may  be  fixed  as  shown  in  Figure  2  by 
reason  of  a  fillet-like  brace  78  welded  or  otherwise 
secured  to  the  wall  76  and  mounting  same  on  the 
vertical  plate  80  that  is  footed  at  82,  the  foot  being 
welded  to  the  slide  plate  84  that  carries  the 
magazine  38.  A  piano  hinge  86  extending  across 
the  entire  magazine  38  will  be  seen  at  the  upper 
end  of  the  plate  80  having  one  of  its  leaves 
sandwiched  between  the  fillet  78  and  the  plate  80. 
The  other  leaf  of  the  hinge  86  is  secured  as  by 
welding  to  the  upper  end  of  an  arcuate  extension 
plate  88  that  is  a  curved  continuation  of  the  wall 
76  but  is  capable  of  limited  vertical  movement 
indicated  by  the  double-ended  arrow  90,  being 
biased  to  move  upward  by  a  leaf  spring  92  bowed 
between  the  slide  plate  84  and  the  free  end  of  the 
extension  plate  88.  Obviously  a  group  of  axially 
aligned  hinges  could  be  used  instead  of  a  single 
elongate  hinge  86. 

The  resilience  of  the  spring  92  is  such  that  it  will 
yield  when  a  stack  of  paper  40  is  pushed  down- 
wardly  in  the  arcuate  paper  receiving  chamber  94 
formed  between  the  walls  72  and  76  but  will 
nevertheless  raise  the  bottom  end  of  the  stack, 
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upon  to  hold  the  magazine  in  place;  hence 
latches,  detents,  pins  or  any  other  simple 
mechanical  means  may  be  used  firmly  to  hold  the 
same  in  place  for  readily  being  released  when 

5  desired.  In  addition,  for  safety  purposes  electrical 
interlocks  may  be  incorporated  into  the  arrange- 
ment  so  that  the  power  circuit  is  opened  when  the 
magazine  38  is  removed. 

The  rear  wall  76  of  the  magazine  38  has  a  trim 
10  or  stiffening  plate  134  secured  thereto  as  by 

welding,  the  bottom  of  which  may  be  formed  into 
a  gripping  projection  136  to  be  grasped  by  the 
person  desiring  to  pull  the  magazine  38  out  of  the 
rear  of  the  copier  10. 

15  Ifthefillet78wasintheform  of  a  leaf  spring  the 
rear  wall  76  could  be  pivoted  rearward,  to  the  left 
as  viewed  in  Figure  2,  to  open  the  chamber  94 
wide  for  inserting  a  supply  of  paper  or  for  remov- 
ing  paper  sheets  which  may  have  inadvertently 

20  been  wrinkled  or  stuffed  into  the  chamber  94.  This 
alternate  construction  is  described  in  Figure  4  but 
is  not  normally  required.  Thus  the  wall  76  may  be 
permanently  secured  between  end  plates  or 
gussets  forming  the  magazine.  The  paper  stack 

25  will  normally  slide  down  the  chamber  94  without 
wrinkling.  The  distance  between  walls  72  and  76 
is  chosen  to  accommodate  about  a  hundred 
sheets  of  ordinary  plain  paper  without  crowding. 

The  toner  supply  and  applying  device  48  is 
30  shown  on  the  left  side  of  Figure  2  toward  the  rear 

of  the  copier  10  located  wholly  within  the  quad- 
rant  defined  by  the  magazine  38  and  the  plane  74. 
There  is  a  hopper  138  having  an  opening  at  the 
top  which  is  preferably  covered  by  the  closure 

35  140,  the  hopper  also  having  a  cylindrical  forma- 
tion  142  at  the  bottom  thereof.  The  cylindrical 
formation  142  is  open  from  the  bottom  right  hand 
edge  144  of  the  hopper  138  to  the  belt  assembly 
60  to  enable  the  dispensing  of  the  toner  material 

40  146  carried  in  the  hopper.  The  edge  144  is  slightly 
spaced  above  the  surface  of  the  magnetic  roller 
148  and  it  functions  as  a  doctor  or  metering  edge 
to  provide  a  layer  of  the  toner  material  146  evenly 
upon  the  surface  of  the  magnetic  roller  at  145. 

45  This  is  brought  into  engagement  with  the  belt  of 
the  belt  assembly  60. 

It  will  be  appreciated  that  the  hopper  is  prob- 
ably  best  made  out  of  a  non-magnetic  material 
such  as  brass  or  plastic  and  it  extends  a  substan- 

50  tial  distance  across  the  width  of  the  copier  to 
enable  toner  material  146  to  be  applied  to  the  belt 
of  the  assembly  60  fully  across  the  belt. 

The  magnetic  cylinder  or  roller  148  rotates  on 
the  shaft  150  within  the  cylindrical  formation  142 

55  at  a  speed  of  several  hundred  revolutions  per 
minute.  This  is  many  times  the  speed  of  the  belt 
of  the  belt  assembly  such  that  the  drive  train 
would  be  different.  Typical  speeds  of  the  other 
rotating  members  are  twenty  to  thirty  revolutions 

60  per  minute.  In  the  copier  10  which  is  illustrated 
and  described,  a  pulley  152  is  secured  to  the  shaft 
1  50  at  one  end  thereof  and  a  belt  1  51  establishes  a 
coupling  to  a  pulley  153  connected  to  the  shaft  of 
the  motor  by  way  of  belt  155,  sheave  157  and  the 

65  pulley  159. 

indicated  at  40',  against  the  stripping  roller  96,  the 
comers  of  the  stack  being  caught  by  small 
triangular  stops  98  formed  at  the  opposite  ends  of 
the  stop  partition  70,  these  stops  engaging  over 
the  top  of  the  stack.  The  stripping  roller  96  has  an 
elastomeric  surface  to  provide  frictional  engage- 
ment  with  the  upper  sheet  of  the  stack  40'  to 
move  it  to  the  right  as  viewed  in  Figure  2, 
overcoming  the  resistance  of  the  corner  stops  98 
by  the  simple  expedient  of  slightly  dog-earing  the 
paper  but  in  easy  bends  so  that  it  springs  back  to 
its  generally  planar  condition  after  having  passed 
these  stops  in  moving  to  the  right  as  viewed  in 
Figure  2.  The  path  taken  by  the  paper  is  shown  at 
44  in  broken  lines. 

One  need  not  depend  upon  the  stack  of  paper 
sheets  to  push  itself  between  the  arcuate  exten- 
sion  plate  88  and  the  stripping  roller  96  against 
the  pressure  of  the  spring  92.  The  plate  88  may  be 
connected  to  a  manual  lever  (not  shown)  that 
extends  to  the  exterior  of  the  magazine  38 
enabling  the  plate  88  to  be  manually  depressed 
when  desired  to  enable  the  proper  sheets  to  be 
moved  easily  into  the  position  shown  in  Figure  2. 

The  stripping  roller  96  is  mounted  on  a  shaft 
100  and  is  driven  by  a  gear  102  in  a  manner  to  be 
described.  The  roller  96,  shaft  100  and  gear  I02  are 
mounted  on  the  side  walls  of  the  magazine  38 
which  are  not  shown  in  Figure  2. 

The  paper  leaves  the  stack  at  40'  and  passes  by 
way  of  the  planar  guide  member  1  04  connected  to 
the  partition  70  to  the  nip  of  a  pair  of  rollers  106 
and  108,  the  lower  roller  106  being  mounted  on  a 
shaft  1  10  driven  by  a  gear  1  12  secured  to  the  shaft 
110  at  one  end  thereof  in  a  manner  to  be 
described.  The  roller  106  is  elastomeric  coated  so 
as  to  drive  the  roller  108  and  the  paper  44  as  the 
paper  passes  between  the  rollers  on  its  way  to  the 
transfer  station  114.  A  guide  plate  116  mounted 
on  the  post  II8  cooperates  with  another  guide 
plate  120  mounted  on  the  post  122  in  feeding  the 
paper  member  44  to  the  transfer  station. 

An  upper  guide  plate  124  cooperates  with  the 
guide  member  104. 

The  guide  member  104,  shaft  110,  roller  106, 
roller  108  and  its  shaft  126,  post  118  and  guide 
116  are  all  mounted  on  structural  parts  of  the 
magazine  38.  The  slide  plate  84  preferably  slides 
on  suitable  guides  and/or  antifriction  means  (not 
shown)  on  the  base  plate  128,  the  latter  being  part 
of  the  main  chassis  of  the  copier  10  and  either 
comprising  the  base  12  or  being  connected  there- 
with.  The  upper  end  of  the  wall  72  has  a  flange 
130  which  cooperates  with  the  end  of  the  upper 
panel  16'  to  close  the  same  off  but  is  readily 
capable  of  withdrawal  therefrom  when  the  entire 
magazine  38  is  pulled  out  of  the  back  of  the  copier 
10.  A  simple  stop  member  132  secured  to  the 
base  plate  128  limits  the  inward  movement  of  the 
magazine  38,  that  is,  to  the  right  as  viewed  in 
Figure  2. 

The  magazine  is  shown  and  explained  herein  as 
a  drawer-like  member  capable  of  being  slid  into 
and  out  of  the  rear  end  of  the  copier  10.  It  is  not 
expected  that  its  weight  alone  will  be  depended 
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perforations  where  desired.  In  normal  operating 
condition,  the  pin  is  not  in  a  perforation. 

The  drive  motor  50  is  located  towards  the  front 
end  of  the  copier  10  below  the  panel  16  and 
geometrically  is  outside  of  the  quadrant  pre- 
viously  described.  It  is  mounted  to  one  or  the  other 
of  the  side  plates,  only  one  being  shown  at  162. 
The  motor  will  have  gear  reduction  means  so  that 
a  countershaft  168  rotates  at  a  moderate  speed  in 
the  direction  indicated  by  the  arrow  thereby 
driving  sprocket  wheels  170  and  172.  These 
sprocket  wheels  are  required  to  be  located  such 
that  there  should  be  no  interference  with  the 
removability  of  the  belt  assembly  60.  A  sprocket 
chain  174  drives  the  shaft  176  through  the  sprocket 
wheel  178  mounted  on  the  shaft  176.  This  is  the 
belt  drive  as  will  be  explained.  The  sprocket  wheel 
174  drives  the  sprocket  chain  180  that  connects 
with  a  sprocket  wheel  182  mounted  on  the  shaft 
184  to  which  is  connected  the  bottom  roller  188  of 
the  toner  fixing  device  66.  The  directions  of 
rotation  of  the  various  sprocket  wheels  and  rollers 
are  indicated  by  suitable  arrows. 

As  previously  mentioned,  the  magnetic  roller 
148  of  the  toninq  device  48  is  driven  at  a  much 
greater  speed  than  any  of  the  other  mechanisms  of 
the  copier;  hence  it  is  coupled  to  the  motor  50 
without  going  through  the  substantial  speed 
reduction  gearing  that  rotates  shaft  1  68.  Preferably 
it  is  driven  by  a  directly  rotating  shaft  of  the  motor 
50  through  a  pulley  and  belt  system  151,  152,  153, 
155,157,  159. 

The  next  component  which  is  illustrated  in 
Figure  2  which  it  is  desired  to  describe  consists  of 
the  illuminating  station  and  projecting  means  52.  It 
is  not  strictly  proper  to  refer  to  the  illuminating 
station  and  projecting  means  52  as  a  component 
since  the  structure  comprises  several  elements 
and  performs  several  different  functions.  Accord- 
ingly  no  limitations  are  to  be  inferred  by  the 
nomenclature  used. 

The  components  or  structural  parts  forming  the 
illuminating  and  projecting  means  consist  of  a 
glass  platen  190  that  is  provided  across  a  substan- 
tial  portion  of  the  copier  on  the  inside  of  the  cover 
member  22  set  into  and  held  in  place  by  a  metal 
frame  192,  the  platen  190  being  the  only  window  in 
the  top  panel  16  giving  visible  access  to  the  interior 
of  the  copier.  The  bottom  surface  of  the  platen  190 
faces  into  a  light  baffle  194  formed  of  sheet  metal 
and  secured  as  indicated  at  196  to  the  bottom  of 
the  panel  1  6.  The  lower  walls  of  the  baffle  formed  a 
sort  of  trough  by  means  of  the  tapered  portions 
198  and  200,  these  portions  terminating  in  down- 
wardly  extending  parallel  flanges  202.  The  flanges 
202  terminate  immediately  above  the  belt  of  the 
belt  assembly  60  at  a  location  204  which  can  be 
designated  the  exposure  station  because  this  is 
where  the  previously  charged  electrophoto- 
graphic  member  will  be  selectively  discharged  in 
accordance  with  the  patterned  radiant  energy 
coming  from  the  illuminating  and  projection 
station  52. 

A  pair  of  lamps  206  and  208  are  mounted  within 
the  baffle  194  at  the  bottom  thereof,  both  lamps 

The  rotary  magnetic  toning  roller  148  of  the 
toning  device  48  is  often  referred  to  in  the  art  as  a 
magnetic  brush  and  this  designation  will  be  used 
in  the  claims. 

The  toner  material  146  which  is  preferred  for  the  s 
copier  10  is  a  magnetic  type  of  electroscopic  dry 
toner.  Since  the  cylinder  148  is  magnetic  it  picks  up 
the  toner  from  the  supply  in  the  hopper  138  and 
rolls  it  against  the  belt  where  the  charged  incre- 
mental  areas  of  the  photoconductive  surface  of  the  10 
belt  in  turn  pick  up  the  toner  electrostatically,  the 
uncharged  area  of  the  belt  remaining  blank.  Any 
toner  which  is  not  picked  up  by  the  charged  areas 
of  the  belt  is  carried  back  by  the  roller  148  to  the 
body  146  in  the  hopper  138.  15 

It  is  contemplated  according  to  the  invention 
that  the  belt  assembly  60  will  be  removable  and 
therefore,  some  means  are  provided  for  moving 
the  entire  toner  supply  and  applying  device  48  a 
slight  distance  away  from  the  belt  assembly  60  20 
when  it  is  desired  to  remove  the  said  belt  assembly 
60.  This  is  to  prevent  toner  spills  and  tearing  of  the 
belt.  In  Figure  2  the  shaft  150  is  mounted  on  a  yoke 
orlink154thatinturn  is  fixed  to  a  shaft  or  rod  156. 
The  rod  156  extends  through  parts  of  the  framing  25 
structure  or  chassis  of  the  copier  10  at  the  ends  of 
the  shaft  150  so  that  access  may  be  had  to  said 
shaft  1  56.  The  entire  device  is  biased  to  the  right  by 
means  of  suitable  springs  such  as  shown  dia- 
gramatically  at  158  whereby  the  magnetic  wheel  30 
148  is  moved  into  pressing  engagement  with  the 
belt  or  close  enough  to  establish  a  toning  gap  that 
is  determined  to  be  suitable  for  most  efficient 
transfer  of  the  toner  material  146  to  the  belt. 
Suitable  stop  means  may  be  provided  for  this  35 
purpose  but  are  not  shown  in  Figure  2. 

By  twisting  the  shaft  156  in  a  counter-clockwise 
direction,  the  device  48  can  be  tilted  to  the  left 
against  the  bias  of  the  spring  158,  widening  the 
gap  between  the  magnetic  rotor  148  and  the  belt  of  40 
the  belt  assembly  60  and  at  the  same  time  bringing 
the  opening  at  the  top  of  the  hopper  to  the  left  of 
the  position  shown.  It  will  be  appreciated  that  if  the 
magazine  38  is  not  in  place,  the  entire  rear  end  of 
the  copier  110  is  open  and  access  may  be  had  to  45 
the  hopper  138.  The  upper  opening  of  the  hopper 
is  canted  so  that  when  pivotally  moved  a  substan- 
tial  distance  to  the  left  by  the  twisting  of  the  shaft 
156,  the  hopper  is  erect,  the  closure  member  140 
may  be  removed  and  additional  toner  material  146  bo 
added  to  the  hopper  138.  A  lock  arrangement  may 
be  used  to  hold  the  toner  supply  and  feeding 
device  48  in  any  position  to  which  it  may  have  been 
moved.  In  Figures  3  and  4  for  example  a  knob  160 
is  shown  protruding  from  the  side  wall  162,  the  55 
knob  being  capable  of  manipulation  by  the 
operator  to  achieve  the  ends  described.  Any  type 
of  locking  mechanism  can  be  used  to  hold  the 
toner  supply  and  applying  device  in  any  rotated 
position  as  for  example,  a  simple  spring-pressed  60 
pin  moving  with  the  knob  160  as  shown  at  164 
cooperating  with  several  perforations  166  in  the 
side  wall  162.  The  operator  merely  pulls  the  pin  out 
of  one  perforation  and  is  then  able  to  rotate  the 
knob  160  to  bring  the  pin  to  any  of  the  other  65 
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the  belt  and  neutralizing  any  remaining  toner 
particles  by  corona  and  illumination.  The 
mechanical  cleaning  or  removing  of  the  remain- 
ing  toner  particles  is  effected  directly  by  the  toner 

5  applying  device  48  as  will  be  explained.  Con- 
veniently  the  corona  discharge  means  54,  the 
illumination  discharge  means  56  and  the  charging 
means  58  may  all  be  mounted  in  a  single  struc- 
tural  assembly  because  all  of  them  have  to  be 

10  supplied  with  electric  power  by  wiring.  A  holder 
228  in  the  form  of  a  bracket  or  a  plate  of  non- 
insulating  material  has  compartments  230,  232 
and  234  formed  by  suitable  dividers.  In  the  first 
compartment  230,  considering  the  direction  in 

is  which  the  belt  moves  as  indicated  by  the  arrows, 
there  is  disposed  a  corona  wire  236  which  may 
consist  of  a  single  member  or  several.  This  tends 
to  discharge  any  charge  which  remains  on  the 
belt  by  applying  an  even  corona  opposite  in 

20  plurality  to  the  charging  corona  across  the  belt 
and  neutralizes  any  toner  particles  which  may  be 
on  the  belt. 

In  the  next  compartment  232  which  comprises 
the  illumination  discharge  means  56  are  located  a 

25  plurality  of  tungston  lamps  238  extending  across 
the  belt.  These  discharge  any  charged  areas  that 
remain  on  the  belt  following  the  corona  discharge 
means  54.  In  the  last  compartment  234  there  is 
located  the  high  voltage  charging  means  consist- 

30  ing  of  a  corona  wire  240  that  applies  the  charge  to 
the  belt  evenly  across  the  belt,  this  charge  being 
of  a  polarity  and  sufficiently  high  intensity  which 
will  be  acceptable  by  the  photoconductive  coating 
of  the  belt. 

35  The  next  portion  of  the  copier  to  be  described 
comprises  the  belt  assembly  60  which  has  been 
mentioned  previously  in  connection  with  its  rela- 
tionship  with  other  components. 

The  belt  assembly  60  is  a  self-contained  unit 
40  preferably  and  hence  is  readily  removable  from 

the  copier  10.  It  comprises  a  pair  of  opposite  oval 
side  plates  one  of  which  can  be  seen  at  242  in 
Figures  3  and  4.  These  side  plates  are  spaced 
apart  by  suitable  rods  or  braces  which  are  not 

45  shown  in  the  drawings.  The  opposite  side  plate 
would  be  seen  at  244  through  the  belt  in  Figure  2. 

The  principal  components  of  the  belt  assembly 
are  the  two  rollers  246  and  248  which  are  formed 
of  aluminum  cylinders  extending  fully  across  the 

50  belt  assembly.  The  rear  roller  246  is  the  larger  of 
the  two  and  it  is  located  fully  within  the  quadrant 
previously  described,  being  to  the  left  of  the  plane 
74.  Along  its  top  edge,  that  is  along  a  line  parallel 
with  the  axis  of  the  roller  246  the  belt  250  which  is 

55  carried  by  the  rollers  248  and  246  passes  through 
the  exposure  station  204  and  to  the  right  of  that  as 
viewed  in  Figure  2  is  the  charging  station  at  252 
immediately  below  the  charging  means  58  where 
the  belt  250  can  receive  the  charged  ions  raining 

60  down  onto  the  belt  from  the  corona  wire  240.  The 
belt  passes  over  the  smaller  roller  248  in  the  lower 
portion  of  the  copier  10  to  the  right  as  viewed  in 
Figure  2,  below  the  motor  50. 

The  belt  250  in  a  practical  device  was  formed  of 
65  three  laminated  layers,  the  bottom  being  polyes- 

extending  through  the  baffle  and  outside  of  the 
side  walls  thereof  to  be  secured  in  conventional 
sockets  and  connected  to  the  power  supply  there- 
for.  These  lamps  are  preferably  tubular  elongate 
gas  filled  lamps  of  the  fluorescent  type  containing 
mercury  and  argon  but  could  as  well  be  quartz 
iodide  lamps.  Because  of  the  geometric  arrange- 
ment  and  the  efficiency  of  the  projecting  system 
these  lamps  operate  at  lower  illumination  levels 
than  those  in  the  usual  copier.  The  type  of  lamps 
206  and  208  which  are  shown  have  substantially 
opaque  fluorescent  coatings  either  on  their 
interior  or  exterior  leaving  window  strips  at  210 
and  21  2,  the  lamps  being  oriented  on  their  axes  in 
such  a  manner  that  the  windows  are  directed 
toward  the  approximate  center  of  the  platen  190 
on  the  bottom  and  along  the  length  thereof.  As 
will  be  seen,  illumination  is  adjustable  by  rotating 
the  socket  of  the  lamp  208  so  that  its  window  212 
changes  position. 

The  flanges  202  are  secured  by  screws  220  to  a 
pair  of  opposing  clamping  strips  216  and  218  that 
extend  fully  across  the  light  baffle  194  and  engage 
between  them  a  rectangular  elongate  member 
214  which  may  be  described  as  a  lens.  The  lens 
214  is  adjusted  and  focussed  by  moving  it  up  or 
down  in  its  location  between  the  clamping  strips 
216  and  218.  Any  adjusted  position  may  be  locked 
by  set  screws  (not  shown)  carried  by  the 
framework  and  engaging  the  lens  ends.  When  the 
magazine  38  has  been  removed  access  may  be 
had  to  the  heads  of  the  screws  220  and  other  parts 
of  the  illuminating  station  and  projecting  means. 
The  lens  adjustment  is  normally  made  in  the 
factory  where  the  copier  10  is  fabricated. 

The  lens  214  is  a  known  element  consisting  of 
an  elongate,  rectangular  cross-section  molded 
plastic  member  having  a  plurality  of  optical  fibers 
geometrically  placed  at  locations  staggered  along 
the  length  and  passing  through  from  top  to 
bottom  edge.  Light  captured  by  the  upper  edge 
222  will  be  faithfully  transmitted  in  collimated 
fashion  by  the  optical  fibers  to  the  bottom  edge 
224  from  whence  it  will  be  projected  onto  the  belt 
at  the  exposure  station  204. 

As  the  original  document  26  moves  over  the 
platen  190  it  is  illuminated  from  the  bottom 
thereof  by  the  lamps  206,  208  and  the  reflected 
and  illuminated  image  is  transmitted  by  the  lens 
214  to  the  exposure  station  204.  The  location  of 
the  lens  222  between  the  flanges  202  must  be 
adjusted  for  the  sharpest  image  after  which  it  is 
clamped  in  place  permanently.  It  can  be  under- 
stood  that  only  progressive  strips  of  the  bottom 
surface  of  the  document  26  will  be  projected  so 
that  it  is  essential  that  the  belt  of  the  belt 
assembly  60  and  the  original  document  move  in 
synchronism,  and  as  will  be  seen  since  all  move- 
ment  is  effected  from  a  single  motor  50  there  is  no 
problem  to  achieve  such  synchronization. 

In  the  process  of  passing  through  a  cycle  of 
operation,  the  copier  10  provides  for  cleaning  the 
belt  of  any  toner  which  it  carries  and  which  was 
not  transferred  at  the  transfer  station  114.  Clean- 
ing  can  be  preliminary  assisted  by  discharging 
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Any  suitable  mechanism  can  do  this,  the  one 
shown  being  only  by  way  of  example. 

There  are  links  288  which  are  connected  across 
the  interior  of  the  belt  assembly  mounted  for 
sliding  on  the  interior  of  the  side  plates  242  and 
244  along  the  axis  of  the  oval  defined  by  the  belt 
250.  The  sliding  is  confined  by  a  pin  and  slot 
connection  290  of  each  link.  The  link  288  shown  in 
Figure  2  is  duplicated  on  the  opposite  side.  The 
right  hand  end  of  link  288  is  engaged  to  shaft  286 
(the  slot  243  is  not  in  the  link  but  in  the  side  plate 
244).  Springs  292  connected  to  the  side  plates  of 
the  belt  assembly  60  tend  to  pull  the  link  258  to 
the  right  to  tension  the  belt  250  while  pushing  the 
shaft  286  and  hence  the  roller  248  to  the  right  as 
far  as  permitted  in  the  slots  243. 

A  lever  294  mounted  at  each  end  of  a  shaft  296 
protruding  through  the  front  side  plate  and  con- 
nected  to  a  knob  298  engages  a  pin  300  on  each 
link  288.  Rotating  the  shaft  296  counter  clockwise 
by  means  of  the  knob  298  enables  the  operator  to 
relieve  the  tension  on  the  belt  250  so  that  it  can  be 
slipped  off  the  belt  assembly  frame  and  replaced. 
When  the  knob  is  released  the  springs  292  move 
the  roller  248  to  the  right  tensioning  the  belt  250. 

The  connection  described  above  as  comprising 
the  pins  276  in  the  gear  276  and  openings  in  the 
disc  280  serves  two  purposes.  The  first  is  to 
provide  a  separable  axial  coupling  between  the 
gear  276  and  the  roller  246  so  that  the  roller  may 
be  driven;  the  second  is  accurately  to  position 
and  locate  the  left  hand  end  of  the  belt  assembly 
60  when  it  is  being  installed  in  the  copier.  The 
connection  can  be  anything  equivalent  as  for 
example  an  infinite  engagement  clutch  or  fric- 
tional  couplings  which  do  not  require  radial 
alignment  to  achieve  positive  driving  engage- 
ment. 

The  right  hand  end  of  the  belt  assembly  must 
also  be  positioned  accurately  but  because  the 
roller  248  is  idling  the  requirements  are  less 
stringent  than  the  means  for  mounting  and 
centering  the  left  hand  end.  Thus  the  far  wall  of 
the  framework  may  carry  a  stub  shaft  or  pin  291 
adapted  to  engage  into  a  passageway  293  in  the 
support  plate  244  when  the  assembly  60  is  instal- 
led  in  the  copier  10.  During  removal,  the  passage- 
way  is  readily  pulled  axially  away  from  and  off  the 
pin  291. 

The  gear  154  also  meshes  with  a  magnetic 
clutch/gear  device  302  which,  when  energized  will 
drive  the  shaft  304  to  rotate  a  connecting  gear  306 
that  meshes  with  the  gear  102.  When  the 
magazine  38  is  fully  installed  in  the  copier  10  the 
gear  102  comes  into  meshed  engagement  with 
the  gear  306  so  that  the  large  gear  154  is  capable 
of  driving  the  stripping  roller  96  depending  upon 
the  condition  of  the  magnetic  clutch/gear  device 
302. 

A  gear  308  meshes  with  the  gear  270  to  drive 
the  shaft  310.  This  gear  308  in  turn  drives  a 
second  gear  314  similar  to  the  gear  308  and  also 
mounted  on  the  same  shaft  310  but  separated 
therefrom  by  a  magnetic  clutch  indicated  symbol- 
ically  at  312.  The  second  gear  314  on  the  shaft  31  0 

ter  sheeting,  the  middle  layer  being  metal  foil  and 
the  exterior  being  a  zinc  compound.  A  member  of 
this  construction  is  formed  as  a  strip  whose  width 
is  somewhat  greater  than  8  1/2  inches  (about  21,6 
cm),  connected  end  to  end  to  form  the  loop  of  the  5 
endless  belt.  Thus  the  outer  surface  254  presents 
the  zinc  oxide  to  the  exterior  of  the  belt  for  taking 
part  in  the  electrostatic  process  while  the  interior 
surface  256  of  the  belt  rides  on  the  rollers  246  and 
248.  The  intervening  layer  which  is  not  identified  10 
by  a  reference  numeral  comprises  the  required 
ohmic  layer.  The  zinc  oxide  type  of  photoconduc- 
tive  coating  254  requires  a  negative  corona  for 
charging  such  that  the  corona  wire  240  is  ener- 
gized  for  negative  charging  whereas  the  corona  15 
wire  236  for  discharging  purpose  would  furnish 
positive  ions.  The  voltage  of  wire  240  is  about 
6500  Volts  d.c.  while  the  voltage  of  wire  236  is 
about  4000  Volts  d.c.  It  is  feasible  to  use  other 
types  of  photoconductive  materials  such  as  for  20 
example  the  crystalline  cadium  sulfide  coating 
disclosed  in  US-A-4  025  339  that  requires  a 
negative  corona  for  charging. 

Also  positive  charging  photoconductors  could 
be  used.  25 

The  chassis  or  framework  of  the  copier  10  on 
the  far  side  as  viewed  in  Figure  2,  this  being  the 
right  hand  side  of  the  copier,  carries  the  shaft  176 
with  the  sprocket  wheel  178  driven  by  the 
sprocket  chain  174  and  the  motor  50.  A  gear  270  is  30 
mounted  on  the  shaft  176,  the  gear  270  meshing 
with  the  large  spur  gear  154  fixedly  mounted  on 
the  shaft  274.  The  shaft  274  may  either  be  a  rod 
fixed  to  the  side  plate  of  the  copier  on  its  right 
side  or  may  be  journalled  for  rotation  on  said  side  35 
plate.  In  the  case  that  it  is  journalled  in  the  side 
plate  of  the  copier  10  for  rotation,  the  gear  154 
carries  a  plurality  of  pins  276  in  its  face  plate, 
these  pins  adapted  to  engage  openings  278  pro- 
vided  in  a  disc  280  that  closes  off  the  far  end  of  the  40 
roller  246  as  viewed  in  Figure  2.  On  the  shaft  274 
axially  spaced  away  from  the  gear  154  there  is 
provided  a  sprocket  wheel  282  that  is  driven  by 
the  shaft  274  for  a  purpose  to  be  described.  In  the 
case  that  the  shaft  274  is  a  fixed  rod,  the  sprocket  45 
wheel  282  would  be  journalled  on  the  rod. 

The  roller  248  is  much  smaller  than  the  roller  or 
drum  246  so  that  paper  which  engages  against 
the  belt  at  the  bottom  of  the  belt  assembly  at  the 
transfer  station  114  will  not  have  a  tendency  to  so 
wrap  around  the  belt.  This  is  opposed  by  the 
small  radius  of  curvature  of  the  lower  end  of  the 
belt.  The  otherwise  open  ends  of  roller  248  are 
closed  off  by  discs  284  or  bearings  in  which  shaft 
286  is  journalled.  The  roller  rotates  on  shaft  286  55 
which  can  float  to  a  small  extent  when  the 
assembly  60  has  been  removed  from  the  copier 
10.  The  shaft  286  of  the  roller  248  is  mounted 
between  the  support  plates  242  and  244  in  such  a 
manner  as  to  enable  the  roller  248  to  be  moved  so 
slightly  to  the  left.  Such  mounting  could  for 
example  be  slots  as  243  in  side  plates  242  and 
244.  When  it  is  necessary  to  replace  the  belt  250 
the  tension  on  the  belt  is  relieved  by  moving  the 
roller  248  slightly  to  the  left  as  viewed  in  Figure  2.  65 
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pulling  the  same  outward  against  the  attraction 
of  the  magnets  392  for  the  small  plate  394. 

With  the  side  plate  18  on  the  left  side  of  the 
copier  10  pulled  down  to  the  position  shown  the 

5  side  plate  242  of  the  belt  assembly  60  is  exposed, 
being  visible  through  an  oval  perforation  396 
that  is  cut  into  the  side  plate  162  of  the  copier 
chassis.  As  mentioned  previously,  all  coupling 
means  for  driving  the  belt  250  are  mounted  on 

w  the  right  hand  side  of  the  copier  to  the  chassis  or 
side  plate.  This  is  not  shown  directly  but  can  be 
understood  from  the  explanation  given  above. 

A  centering  and  supporting  bracket  398  formed 
of  a  robust  gauge  of  metal  is  hingedly  secured  to 

is  the  chassis  either  directly  to  the  base  plate  128  or 
sheet  metal  of  the  base  12  overlying  the  base 
plate  128.  The  bracket  has  a  socket  or  perforation 
402  which  is  accurately  located  to  engage  the 
protruding  pilot  end  404  of  the  shaft  274.  In  the 

20  case  that  the  shaft  274  rotates,  the  perforation 
272  may  have  an  antifriction  sleeve  therein.  The 
bracket  has  an  ear  406  at  its  upper  end  which  can 
be  grasped  to  enable  the  bracket  to  be  pulled 
down  to  the  broken  line  position  shown  in  Figure 

25  3.  When  this  has  been  done  the  belt  assembly  60 
can  be  grasped  by  the  handle  and  pulled  out  of 
the  chassis  as  shown  in  Figure  4.  This  cannot 
readily  be  done,  however,  unless  the  toning 
device  48  has  been  swung  out  of  engagement 

30  with  the  belt  250  as  previously  explained. 
In  removing  the  belt  assembly  60  the  pins  276 

are  separated  from  the  perforations  278  of  the 
end  disc  280  of  the  roller  246  and  the  discs  slip 
off  the  shaft  274  while  passageway  293  moves 

35  away  from  the  pin  291.  With  the  assembly  60 
separated  from  the  copier  10  the  knob  298  can  be 
manipulated  to  retract  the  roller  248  sufficiently 
to  enable  the  sleeve  comprising  the  belt  250  to 
be  removed  and  replaced.  Replacement  of  the 

40  assembly  60  is  done  by  the  reverse  procedure. 
Looking  now  at  the  timing  diagram.  Figure  5, 

it  can  be  seen  that  the  horizontal  bars  420,  422, 
424,  426,  428  and  430  represent  the  times  that 
the  important  functions  of  the  copier  10  are 

45  occurring.  All  of  them  are  related  as  well  to  the 
total  distance  that  the  belt  250  has  travelled.  The 
circumferential  length  of  the  belt  in  a  practical 
example  was  chosen  to  be  16  inches  (about  40.6 
cm)  and  a  cycle  was  accomplished  with  two 

50  revolutions  of  the  belt  or  32  inches  (about  81,2 
cm)  of  travel.  In  that  example  the  time  for  a  cycle 
was  slightly  more  than  12  seconds  and  in  Figure 
5  the  same  horizontal  scale  used  to  show  the  belt 
travel  is  also  used  to  show  the  elapsed  time. 

55  The  relationship  of  the  belt  position  and  the 
timing  of  the  cycle  is  required  to  take  into  con- 
sideration  the  position  of  the  belt  with  respect  to 
the  seam,  if  there  is  a  seam.  It  is  essential  in  such 
case  that  the  belt  stop  at  substantially  the  same 

60  attitude  for  each  cycle  so  that  the  seam  does  not 
interfere  with  the  latent  image. 

Assuming  a  belt  with  a  seam,  which  at  the 
present  time  is  the  construction  contemplated  for 
the  practical  example,  there  is  a  timing  hole  in 

65  the  far  belt  edge  indicated  at  432  in  Figure  2.  The 

is  aligned  with  the  gear  308  but  the  shaft  310  is 
two  aligned  sections  so  that  unless  the  magnetic 
clutch  312  is  energized  the  gear  314  will  not 
rotate.  The  gear  112  is  meshed  with  the  gear  314 
and  will  be  so  meshed  when  the  magazine  38  is 
in  position.  Withdrawal  of  the  magazine  from  the 
copier  10  pulls  the  gears  I02  and  112  out  of 
meshing  engagement  with  the  respective  gears 
306  and  314. 

Drawing  attention  now  to  the  drive  for  the 
original  document  transport  means  64,  there  are 
two  sets  of  rollers  316  and  318  mounted  on  the 
shafts  320  and  322  respectively  with  pulleys  324 
and  326  also  mounted  on  the  respective  shafts 
320  and  322.  The  rollers  316  and  318  are  rubber 
covered  and  extend  in  sections  across  the  copier 
10  within  the  baffle  200.  The  rollers  are  arranged 
in  axially  spaced  groups  to  provide  for  positive 
drive  and  to  facilitate  their  mounting.  The  cover 
member  22  is  removable  by  any  suitable  means 
such  as  detents,  screws  or  the  like  and  carries 
back-up  rollers  328  and  330  which  are  mounted 
on  shafts  332  and  334.  The  back-up  rollers  328 
and  330  are  of  metal  while  the  drive  rollers  324 
and  326  are  of  rubber  or  other  elastomeric 
material.  The  rollers  328  and  330  are  spring- 
pressed  to  engage  with  the  rollers  324  and  326. 

The  cover  member  includes  a  hold  down  plate 
336  tilted  up  at  the  right  and  biased  against  the 
upper  surface  of  the  glass  platen  190.  When  an 
original  document  26  is  driven  to  the  left  by  the 
drive  rollers  316  and  the  back-up  roller  328  it  is 
directed  to  lie  flat  against  the  upper  surface  of 
the  glass  platen  190  where  it  can  be  illuminated. 

The  sprocket  wheel  282  drives  a  toothed  rub- 
ber  belt  338  that  extends  over  the  pulleys  or 
small  sprocket  wheels  324  and  326  to  drive  the 
rollers  316  and  318. 

The  toner  fixing  device  66  is  an  apparatus  that 
fixes  the  toner  to  the  paper  carrier  by  means  of 
high  pressure.  The  transfer  corona  device  62  has 
a  transfer  corona  wire  340  which  causes  the 
developed  image  on  the  bottom  reach  of  the  belt 
250  to  be  transferred  to  the  passing  sheet  of 
paper  44  which  follows  the  guide  342  to  the  nip 
between  the  drive  roller  188  and  the  pressure 
roller  344.  The  construction  of  the  device  66  is 
well  known,  the  device  being  commercially  avail- 
able;  hence  there  is  not  need  to  describe  in  detail 
its  construction  and  operation.  It  will  be  appreci- 
ated  that  any  form  of  toner  fixing  means  may  be 
used.  For  example,  the  toner  may  be  fixed  by 
heat  in  which  case  there  would  be  a  source  of 
heat  or  infra  red  radiation  at  the  location  of  the 
toner  fixing  device  66  toward  the  front  of  the 
copier  10. 

In  Figure  3  the  panel  18  has  been  swung  down 
about  the  hinges  390  that  are  connected  between 
the  panel  18  and  the  base  plate  128  or  the  sheet 
metal  base  12  of  the  copier  10.  There  is  a  con- 
ventional  magnetic  latch  arrangement  consisting 
of  the  small  magnets  392  secured  to  the  side 
plate  162  of  the  copier  chassis  and  the  small 
steel  plate  394  adhered  to  the  inside  of  the  panel 
18.  Opening  the  side  panel  18  requires  only 
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the  functions  which  are  not  effected  directly  by 
the  rotation  of  the  motor  50  and  electrical 
apparatus  energized  simultaneously  with  the 
motor  for  the  full  cycle.  The  first  functions  repre- 
sented  by  the  bars  422  and  424  become  effective 
after  the  belt  250  has  travelled  a  fraction  of  an 
inch.  The  charge  corona  58  is  turned  on  and  the 
stripper  magnetic  clutch  302  is  energized  which 
starts  the  rotation  of  the  stripper  roller  96.  The 
lamps  206  and  208  have  been  energized  and  the 
rollers  316  and  328  have  gripped  the  original 
document  26  and  moved  the  same  forward  to  the 
platen  190  where  it  is  illuminated,  the  progressive 
strips  of  the  pattern  carried  by  the  document  26 
being  projected  through  the  lens  214  to  the 
exposure  station  204.  The  charge  corona  58  has 
been  charging  the  photoconductive  surface  254  of 
the  belt  250  so  that  a  latent  image  is  being 
progressively  formed  at  the  exposure  station  204 
and  carried  counterclockwise  around  to  the 
developer  station  represented  by  the  engagement 
of  the  magnetic  roller  148  with  the  belt  250.  The 
latent  image  in  this  manner  is  progressively 
applied  to  the  surface  of  the  belt  250. 

The  movement  of  the  stripper  roller  96  carries 
the  top  sheet  of  paper  from  the  stack  at  40'  along 
the  path  44  to  the  nip  between  the  so-cailed 
synchronizing  roller  106  and  its  back-up  roller  108 
where  it  stops,  being  in  a  slight  bow  so  as  to 
provide  a  positive  and  immediate  movement 
when  the  time  comes  for  it  to  move  forward  (to 
the  right  as  viewed  in  Figure  2).  The  movement  of 
the  paper  sheet  to  its  poised  position  at  the 
synchronizing  roller  106  terminates  when  the  belt 
has  moved  five  inches  according  to  the  chart  of 
Figure  5.  The  clutch  302  is  deenergized  at  this 
time.  A  fraction  of  a  second  later,  the  belt  having 
moved  an  additional  two  inches,  the  magnetic 
clutch  312  is  energized  and  the  synchronizing 
roller  106  captures  and  drives  the  sheet  of  paper 
along  the  path  44  to  the  transfer  station  114  where 
it  meets  the  moving  developed  image  on  the 
bottom  reach  of  the  belt.  The  transfer  corona  62 
has  been  energized  in  the  meantime  at  the  point 
of  about  nine  inches  of  movement  of  the  belt  250. 
Assuming  that  the  photoconductor  254  of  the  belt 
is  the  type  which  is  charged  negatively  by  the 
corona  58,  the  transfer  corona  is  negative  in 
polarity  behind  the  paper  sheet  to  attract  the 
positive  toner  to  the  paper  surface  from  the  belt. 
The  voltage  is  typically  about  6000  volts  d.c.  and  a 
good  portion,  typically  50%  to  75%  of  the  toner 
from  the  belt  250  is  transferred  to  the  sheet  of 
paper  which  moves  along  the  guide  342  to  the  nip 
of  the  rollers  188  and  344  where  it  is  fused  to  the 
paper  and  ejected  from  the  copier  through  the 
slot  42. 

The  charge  corona  58  is  negative  at  about  6500 
volts  d.c.  and  it  remains  energized  for  a  complete 
revolution  of  the  belt,  that  is,  a  full  sixteen  inches 
of  travel.  Thus,  if  paper  in  the  stack  40  is  either 
11  1/2  inches  (about  29,1  cm)  long  or  13  to  14 
inches  (about  33,0  to  35,6  cm)  long  there  is 
sufficient  travel  of  the  belt  to  accommodate  the 
same  as  a  reproduction  of  an  original  document 

belt  250  is  formed  with  a  foil  or  metallic  strip  at 
the  far  edge  that  is  in  electrical  contact  with  the 
ohmic  substrate  of  the  belt  250  as  well  under- 
stood  by  those  skilled  in  this  art,  the  photocon- 
ductive  material  254  being  an  outer  layer  of  the  5 
belt.  The  metallic  edge  is  engaged  by  a  metal 
brush  (not  shown)  mounted  on  the  framework  of 
the  copier  and  grounded  thereto  so  that  the 
corona  gaps  for  the  charging  and  discharging 
corona  are  between  the  wires  of  the  corona  w 
devices  and  the  grounded,  conductive  substrate 
of  the  belt  250.  Conveniently,  the  hole  432  is  in  the 
conductive  strip  so  that  the  means  for  sensing  the 
hole  432  may  be  mounted  on  the  far  side  plate  of 
the  chassis  of  the  copier  10  as  viewed  in  Figure  2.  is 
Such  means  are  represented  symbolically  by  a 
source  of  light  434  and  a  photodetector  436 
responsive  to  the  light  (see  Figure  2). 

Recall  that  the  belt  assembly  60  is  removable 
from  the  copier  so  that  the  source  434  and  20 
photodetector  436  are  required  to  be  on  the  side 
of  the  chassis  where  lateral  movement  of  the  belt 
assembly  60  will  not  be  interfered  with. 

Returning  now  to  the  timing  diagram  of  Figure 
5  it  will  be  noted  that  the  bar  420  represents  the  25 
movement  of  the  belt  250  for  operation  of  the 
discharge  corona  54,  energization  of  the  motor 
50,  movement  of  the  belt  250,  energization  of  the 
lamps  206  and  208,  operation  of  the  rollers  316 
and  318,  operation  of  the  toning  device  48  and  30 
operation  of  the  toner  fixing  or  fuser  device  66. 
Furthermore,  this  bar  extends  the  full  length  of 
the  diagram.  The  significance  of  this  is  that  when 
the  power  is  turned  on  by  the  operator  through 
pressing  the  button  32  the  motor  50  starts  and  35 
continues  for  the  complete  cycle  and  the  electrical 
circuitry  turns  on  the  lamps  206  and  208  as  well  as 
the  discharge  corona  54,  all  of  which  are  ener- 
gized  for  the  complete  cycle.  The  motor  50  has 
mechanical  coupling  with  all  of  the  driven  rollers  40 
of  the  copier  10  but  that  coupling  is  direct  only 
with  the  belt  roller  246,  the  fuser  drive  sprocket 
wheel  188,  the  toner  magnetic  roller  148,  the 
rollers  316  and  318  and  the  roller  148  of  the  toning 
device  48  through  gearing.  Accordingly  the  direct  45 
coupled  rollers  are  rotating  for  the  full  cycle  even 
though  they  may  not  be  performing  their  func- 
tions  for  the  full  cycle. 

The  arrangement  described  makes  for  simpli- 
city  and  reliability  in  the  operation  of  the  copier.  so 

The  electrical  circuitry  is  such  that  the  sensing 
of  the  hole  432  by  the  photoresponsive  combina- 
tion  434/436  will  deenergize  the  power  applied  to 
the  copier  and  will  place  the  circuitry  in  such  a 
state  that  the  manual  operation  of  a  switch  55 
through  the  button  32  will  restore  the  power.  The 
circuitry  is  also  arranged  so  that  the  photorespon- 
sive  combination  will  be  ineffective  the  first  time 
that  it  "sees"  the  hole  432  after  the  power  has 
been  restored  but  effective  the  second  time  60 
thereby  enabling  the  belt  250  to  make  two  com- 
plete  revolutions  for  each  cycle. 

When  the  power  is  applied  to  the  electrical 
circuitry  a  clock  is  started  which  controls,  through 
suitable  switching  means  and  logic,  the  timing  of  65 

10 
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developed  image  has  passed  along  the  lower 
reach  of  the  belt  250  and  reached  the  transfer 
station  114  at  the  bottom  of  the  belt  assembly  60 
opposite  the  bottom  of  the  idler  roller  248.  Thus 

5  the  transfer  is  taking  place  even  after  a  complete 
revolution  of  the  belt  has  been  effected  and  well 
into  the  second  revolution.  This  is  reflected  in  the 
chart  of  Figure  5  by  the  length  and  position  of  the 
bar  430,  starting  at  9  inches  (about  22,9  cm)  of 

10  movement  of  the  belt  and  continuing  until  25 
inches  (about  63,5  cm),  this  being  a  total  of  16 
inches  (about  40,6  cm)  of  movement.  The  transfer 
corona  62  is  deenergized  after  25  inches  (about 
63,5  cm)  of  travel  of  the  belt  because  it  is  no 

15  longer  needed. 
When  the  hole  432  reaches  the  photorespon- 

sive  combination  434/436  the  power  of  the  copier 
is  automatically  turned  off.  Note  that  the  lamps 
206  and  208  were  illuminated  for  the  complete 

20  time  such  that  their  illumination  indicates  that  the 
power  is  on  and  their  extinguishment  indicates 
that  the  power  is  off.  The  light  from  these  lamps  is 
seen  in  the  jewel  39  by  the  operator  who  thus 
knows  exactly  when  the  power  has  been  turned 

25  off. 
The  belt  250  may  be  braked  by  any  suitable 

means  if  desired  but  it  has  been  found  that  the 
pressure  exerted  by  the  rollers  188  and  344  upon 
one  another  produce  substantial  friction  such  that 

30  there  will  be  very  little  coasting  when  the  power  is 
removed  and  the  motor  50  stops. 

In  order  to  convey  some  concept  of  the  com- 
pactness  of  the  copier  10  of  the  invention  some  of 
the  dimensions  of  the  practical  device  are  set 

35  forth  hereinafter  and  the  remainder  of  the 
apparatus  may  be  visualized  proportionally  from 
these  dimensions. 

The  dimensions  of  the  rollers  constituting  the 
belt  assembly  60  have  already  been  given  above. 

40  Additionally  the  distance  between  the  axes  of  the 
rollers  is  dictated  by  the  length  of  the  belt  250  and 
geometrically  can  be  computed.  It  is  about  5  5/8 
inches  (about  14,3  cm). 

The  magnetic  roller  148  is  9  inches  (about  22,9 
45  cm)  in  length  and  is  disposed  transversely  with 

respect  to  the  copier  to  provide  coverage  across 
the  image  on  the  belt  which  has  been  produced 
by  paper  8  1/2  inches  (about  21,6  cm)  wide.  The 
belt  is  about  9  1/2  inches  (about  24,1  cm)  wide 

so  exclusive  of  its  contact  strip. 
The  overall  width  of  the  practical  copier 

including  the  side  panels  which  swing  down  is  15 
inches  and  the  length  of  the  device  front  to  back  is 
about  14  inches.  It  stands  about  8  inches  (about 

55  20,3  cm)  above  any  surface  upon  which  it  rests. 
The  slot  24  is  about  3/8  inch  high  (about  1  cm). 

Some  of  the  features  of  the  invention  are 
capable  of  being  used  with  advantage  in  other 
copiers  but  those  which  have  been  combined  to 

60  achieve  compactness  herein  act  in  a  unique  com- 
bination  to  result  in  a  very  small  but  efficient 
copier.  For  example,  the  particular  manner  of 
imaging  together  with  the  concept  of  effecting 
transfer  at  the  bottom  of  the  belt  assembly  60  for 

65  a  period  of  time  while  the  belt  has  made  more 

of  either  size  within  a  complete  revolution  of  the 
belt  250.  Obviously  shorter  paper  is  readily  hand- 
led  as  well. 

The  charge  corona  58  is  deenergized  after  the 
single  revolution  of  the  belt,  the  alternate  revolu- 
tion  being  for  the  purpose  of  cleaning  the  belt. 

The  small  diameter  of  the  roller  248  as  illus- 
trated  makes  it  difficult  for  the  paper  to  adhere  to 
the  belt  and  make  the  turn  so  that  the  paper  is 
stripped  off  the  roller  and  passes  to  the  fuser  66. 
Typically  and  for  the  practical  copier  which  is 
described  in  this  specification,  the  diameter  of  the 
larger  driven  roller  246  is  two  inches  (5,1  cm)  and 
the  diameter  of  the  smaller  idler  roller  248  is  one 
inch  (2,54  cm).  The  assembly  60  may  have  any 
known  means  to  keep  the  belt  250  accurately 
tracking  without  lateral  wandering. 

Inasmuch  as  the  fuser  66  is  being  driven  at  all 
times  during  the  cycle  it  is  immaterial  when  the 
toned  sheet  to  which  the  developed  image  has 
been  transferred  arrives.  It  will  be  fixed  and  pass 
out  of  the  slot  42  of  the  copier. 

After  a  single  revolution  of  the  copier  belt  250 
the  leading  edge  of  the  surface  254  which  consti- 
tuted  the  developed  image  is  just  before  the 
discharge  corona  236.  At  this  point  the  discharge 
lamps  238  of  the  discharge  section  56  are  ener- 
gized.  Any  toner  which  remained  on  the  belt  and 
which  was  not  transferred  is  neutralized  by  the 
discharge  corona  54,  this  being  maintained  at  a 
voltage  of  about  4000  volts  positive  d.c,  its 
adherence  to  the  belt  being  minimumized  by  the 
discharge  corona.  The  actual  removal  is  effected 
by  the  rotating  magnetic  roller  148.  The  discharge 
corona  is  energized  at  all  times  during  the  cycle. 

The  discharge  illuminating  device  56  is  for 
discharging  any  charge  which  may  have 
remained  on  the  belt  250  by  means  of  light,  the 
means  used  to  produce  the  latent  image  being,  of 
course,  also  light.  The  discharge  lamps  come  on 
after  the  first  revolution  of  the  belt  and  remain 
energized,  for  the  complete  second  revolution  of 
the  belt.  This  selective  lighting  of  the  lamps 
ensures  that  the  light  from  the  device  56  will  not 
interfere  with  the  charging  of  the  photoconduc- 
tive  surface  254  by  the  corona  device  58  in  the 
very  next  compartment.  Leakage  of  light  is 
countereffective  to  the  function  of  charging  the 
photoconductor  254  fully  and  evenly. 

The  photoresponsive  combination  434/436  is 
rendered  inoperative  when  the  hole  432  passes  at 
the  end  of  the  first  revolution,  but  is  enabled  by 
the  circuitry  so  that  it  is  ready  to  respond  when 
the  second  revolution  is  completed. 

The  cleaning  of  the  belt  surface  is  completed  by 
the  magnetic  toning  device  48  which  effectively 
brushes  off  all  toner  remaining  after  transfer.  The 
toner  is  neutralized  and  the  belt  totally  discharged 
by  the  corona  device  54  and  the  light  discharge 
device  56  during  the  second  revolution  of  the  belt. 
Note  that  the  magnetic  toning  roller  148  is  rotat- 
ing  rapidly  at  all  times  that  the  copier  10  is 
energized. 

The  transfer  of  the  developed  image  does  not 
commence  until  the  leading  edge  of  the 

11 



EP  0  171  327  B1 21 22 
than  a  revolution  result  in  the  compression  of  the 
dimensions  to  achieve  the  compactness  which  is 
so  important. 

In  the  claims  some  language  and  expressions 
are  used  which  are  intended  to  designate  differ-  s 
ent  aspects  of  the  invention  in  language  which 
will  cover  many  of  the  variations  in  structure  and 
uses  to  which  the  copier  may  be  put  without 
unnecessarily  limiting  the  said  claims.  The  origi- 
nal  document  26  could  be  any  kind  of  graphic  or  10 
text  material  and  is  referred  to  as  a  patterned 
original.  Obviously  this  could  be  a  previously 
made  copy.  The  location  where  the  toning  mag- 
netic  roller  148  engages  the  belt  is  referred  to  as  a 
toning  station.  It  is  also  considered  that  the  latent  is 
image  is  developed  at  this  point.  The  location  204 
is  called  the  exposure  station  because  at  this 
point  the  charged  belt  surface  is  exposed  to  the 
continuously  moving  strip  of  light  which  has  been 
projected  from  the  original  document.  The  sheets  20 
of  plain  paper  which  comprise  the  stack  40  are 
referred  to  as  carrier  medium  sheets  because  they 
could  be  any  form  of  paper  or  perhaps  plastic 
sheets  or  printed  matter,  as  for  example,  forms 
which  are  to  be  completed  or  sheets  of  copy  25 
material  which  have  been  reversed  so  that  print- 
ing  is  achieved  on  both  surfaces  thereof.  The 
magazine  38  is  said  to  have  an  entrance  at  the  top 
thereof  and  a  discharge  port,  the  latter  being 
intended  to  comprise  any  structure  which  holds  30 
the  paper  in  position  until  the  top  sheet  is 
removed. 

Thus,  in  the  structure  of  Figure  2,  the  discharge 
port  for  the  magazine  comprises  the  stop  wall  70 
and  the  upper  opening  formed  between  the  stop  35 
wall  and  the  flange  356  from  which  the  sheets  will 
be  withdrawn  during  the  operation  of  the  copier. 

The  fuser  device  66  fixes  the  toner  which  is 
transferred  from  the  belt  250  and  is  referred  to  as 
fixing  means.  40 

The  belt  250  is  said  to  be  in  oval  configuration, 
this  designation  being  intended  to  describe  the 
general  type  of  oval  used  in  the  specification  and 
drawings  with  flat  sides,  called  upper  and  lower 
reaches,  and  the  unequal  radius  arcuate  ends.  For  45 
the  maximum  of  benefit  of  the  invention  it  is  best 
for  the  configuration  of  the  belt  to  be  oval  as 
described,  especially  because  one  end  of  the  oval 
can  be  located  within  the  subtended  quadrant  of 
the  arcuate  magazine  38.  The  advantages  of  the  so 
arcuate  magazine  38  can  to  some  extent  be 
achieved  in  copiers  which  have  the  electrophoto- 
graphic  member  moving  other  than  in  a  hori- 
zontally  or  somewhat  tilted  horizontal  configura- 
tion.  For  example,  a  cylindrical  configuration  as  55 
provided  by  the  use  of  a  drum  will  still  provide  a 
compact  copier  although  its  vertical  height  might 
have  to  be  increased  over  that  of  the  preferred 
form. 

The  location  along  the  belt  where  the  photocon-  go 
ductor  254  is  charged  is  designated  252  in  Figure 
2  and  this  is  called  a  charging  station  in  the 
claims.  The  imaging  system  is  generally  used  to 
describe  several  aspects  which  include  the  charg- 
ing  station  and  the  exposure  station  204.  The  65 

illuminating  station  and  projecting  means  52  are 
together  composed  of  several  components  which 
function  in  concert  to  achieve  the  projection  of  the 
pattern  of  the  original  document  26  onto  the  belt. 
The  claims  to  some  extent  differentiate  between 
the  functions  but  generally  reference  to  means  for 
projecting  the  pattern  is  considered  that  which  is 
necessary  to  illuminate  the  document  and  project 
the  collimated  pattern  to  the  exposure  station. 

Other  expressions  which  are  used  in  the  claims 
should  be  apparent  from  the  disclosure  herein. 
Relative  locations  are  intended  by  words  such  as 
front,  rear,  side,  top,  bottom,  etc.  The  expressions 
downstream  and  upstream  are  used  as  a  simple 
way  to  locate  components  with  respect  to  the 
direction  of  movement  of  the  belt.  The  spacing  of 
the  discharge  port  of  the  magazine  38  from  the 
rear  wall  134  is  defined  by  its  distance  from  a 
plane  tangent  to  the  arc  at  the  top  of  the  magazine 
because  the  rear  wall  134  is  not  essential  to  the 
structure.  The  parallel  plane  74  is  a  convenient 
way  of  defining  the  quadrant  formed  by  the 
magazine  curvature. 

Claims 

1.  A  table  top  electrostatic  copier  comprising: 
a)  a  chassis  containing  top  and  bottom  walls, 

side  walls,  a  front  wall  and  a  rear  wall,  the  side 
walls  including  inner  support  plates  (162)  and 
outer  panels  (18)  parallel  with  and  adjacent  to  the 
respective  support  plates; 

b)  a  support  within  said  chassis  containing  an 
assembly  (60)  for  an  endless  photoconductive 
belt  (250)  guided  in  an  oval  loop  around  a  driven 
roller  (246)  with  large  diameter  and  an  idler  roller 
(248)  with  comparatively  smaller  diameter; 

c)  a  toner  supply  and  applying  device  (48) 
disposed  at  one  end  of  the  oval  loop  containing 
means  (154,  156,  158)  to  remove  the  entire  device 
(48)  a  slight  distance  away  from  the  said  belt 
assembly  (60); 

d)  means  (54,  56,  58)  for  charging  and  discharg- 
ing  the  photoconductive  belt  (250); 

e)  an  illuminating  station  (52)  to  produce  an 
image  of  an  original  document  (26)  on  the  photo- 
conductive  belt; 

f)  transport  means  (96,  106,  108)  for  moving  a 
copy  paper  sheet  (40)  synchronously  with  the 
photoconductive  belt  from  a  copy  paper  supply 
magazine  (38)  to  a  transfer  station  (340),  to  a  toner 
fixing  device  (66)  and  to  the  exterior  of  the 
chassis;  and 

g)  drive  means  (50)  and  coupling  means 
attached  thereto; 

characterized  in  that 
h)  said  drive  means  include  only  one  electric 

motor  (50)  supported  on  one  of  said  inner  support 
plates  (162); 

i)  said  support  containing  the  belt  assembly  (60) 
includes  oval  side  plates  (242,  244)  having 
generally  the  same  oval  shape  as  the  belt  loop, 
whereby  one  side  plate  (244)  has  a  passageway 
(291,  293)  formed  thereon; 

j)  said  electric  motor  (50)  and  said  coupling 
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engaging  and  accurately  locating  the  second  roller 
(248)  when  said  belt  assembly  is  operatively 
mounted  between  said  inner  support  plates  but 
will  readily  disengage  when  the  belt  assembly  is 

5  removed. 
7.  A  copier  according  to  one  of  the  claims  1  to  6, 

characterized  in  that  said  belt  assembly  is 
mounted  between  the  inner  support  plates,  the 
second  inner  support  plate  has  a  passageway  for 

w  said  belt  assembly  and  the  outer  side  panel  (18) 
adjacentto  said  second  innersupport  plate  (162)  is 
swingable  away  from  said  second  inner  support 
plate  (162)  to  enable  removal  of  said  belt  assembly 
from  said  copier  through  said  passageway. 

15  8.  A  copier  according  to  one  of  the  claims  1  to  7, 
characterized  in  that  said  separable  coupling 
means  include  a  rotary  drive  member  (178)  driven 
by  said  motor  (50)  and  mounted  for  rotation  on 
said  one  inner  support  plate  coaxially  with  said 

20  one  roller  (246),  said  drive  member  (178)  and  one 
roller  (246)  having  cooperative  connecting  means 
(276)  which  engage  and  accurately  locate  said  one 
roller  (246)  when  the  said  belt  assembly  is  oper- 
atively  mounted  between  said  innersupport  plates 

25  butwill  readily  disengage  when  said  belt  assembly 
is  removed. 

9.  A  copier  according  to  one  of  the  claims  1  to  8, 
characterized  in  that  means  are  provided  by  which 
during  one  operation  cycle  of  the  copier,  the  belt  is 

30  rotated  once  forthe  copying  operation  itself,  and  is 
rotated  once  for  image  erasing  and  belt  cleaning. 

Patentanspruche 

35  1.  Elektrostatisches  Tischkopiergerat,  umfas- 
send: 

a)  ein  Chassis  mit  einer  oberen  Wandung,  einer 
unteren  Wandung,  Seitenwandungen,  einer  Vor- 
derwandung  und  einer  Ruckwandung,  wobei  die 

40  Seitenwandungen  innere  Tragplatten  (162)  und 
aussere  Tafeln  (18)  aufweisen,  welch  letztere 
parallel  zu  den  entsprechenden  Tragplatten  und  in 
deren  Nahe  angeordnest  sind; 

b)  ein  Tragerelement  innerhalb  des  Chassis,  mit 
45  einer  Laufbandbaueinheitfur  ein  endloseslichtlei- 

tendes  Band  (250),  das  in  Form  einer  ovalen 
Schleife  urn  eine  Treibrolle  (256)  verhaltnismassig 
grossen  Durchmessers  und  um  eine  lose  Rolle 
(248)  verhaltnismassig  geringen  Durchmessers 

50  gefiihrt  ist; 
c)  eine  Druckschwarzenspeise-  und  Auftragvor- 

richtung  (48),  die  an  einem  Ende  der  ovalen 
Schleife  angeordnet  und  mit  Mitteln  (154,  156,  158) 
versehen  ist,  welche  es  gestatten,  die  gesamte 

55  Vorrichtung  (48),  um  einem  geringen  Abstand  von 
der  Laufbandbaueinheit  (60)  zu  entfernen; 

d)  Mittel  (54,  56,  58)  zu  Laden  und  Entladen  des 
lichtleitenden  Bandes  (250); 

e)  eine  Belichtungsstation  (52),  die  ein  Bild  eines 
60  Originals  (26)  auf  dem  lichtleitenden  Band 

erzeugt; 
f)  Fordermittel  (96,  106,  108),  die  einen  Kopiepa- 

pierbogen  (40)  synchron  mit  dem  lichtleitenden 
Band  von  einem  Papierbogenvorratsmagazin  (38) 

65  zu  einer  Ubertragungsstation  (340),  zu  einer  Druck- 

means  attached  thereto  drive  the  driven  roller 
(246)  of  the  belt  assembly  (60)  by  means  of  a  driven 
rotary  member  (178)  mounted  on  said  one  inner 
support  plate  (162)  of  the  chassis  and  by  means  of 
an  axially  separable  connection  (276,  278,  280) 
between  said  driven  roller  (246)  and  said  member 
(178); 

k)  the  outer  panel  (18)  adjacent  to  the  other  of 
said  inner  support  plates  (162)  is  removable 
therefrom  to  give  access  to  a  centering  and 
supporting  part  (398)  secured  to  the  bottom  wall 
(12)  of  the  chassis  and  engaged  to  a  protruding 
end  (404)  of  the  belt  assembly  (60);  and 

I)  said  centering  and  supporting  part  (398)  is 
removable  from  said  protruding  end  (404)  to 
permit  removal  of  the  belt  assembly  (60)  as  a 
whole  from  the  copier  chassis  to  said  passageway 
(291,293). 

2.  A  copier  according  to  claim  1  ,  characterized  in 
that  the  copy  paper  supply  magazine  (38)  is 
substantially  in  the  form  of  a  quadrant,  with  a 
substantially  vertical  paper  input,  the  toner  supply 
and  applying  device  (48),  the  illuminating  station 
(52)  and  the  major  part  of  the  support  (60,  242,  244) 
for  the  endless  photoconductive  belt  (250)  being 
located  inside  the  quadrant  formed  by  the 
magazine  (38),  the  paper  output  of  which  being 
located  in  the  vicinity  of  the  transfer  station  (340) 
disposed  under  the  other  end  of  the  oval  loop. 

3.  A  copier  according  to  one  of  claims  1  and  2, 
characterized  in  that  means  (288,  290,  292,  294, 
296,  300)  for  relatively  moving  the  axes  (274,  286) 
of  the  rollers  (246,  248)  toward  one  another  to 
relieve  the  tension  in  said  belt  (250)  to  enable  said 
belt  to  be  removed  from  said  rollers  in  an  axial 
direction. 

4.  A  copier  according  to  one  of  claims  1  to  3, 
characterized  in  that  means  for  laterally  confining 
and  supporting  said  one  roller  (246)  are  provided 
which  comprise  an  elongate  shaft  (274)  mounted 
on  said  one  inner  support  plate  and  having  said 
driven  rotary  member  (178)  and  one  roller  (280) 
mounted  thereon,  said  shaft  (274)  extending  fully 
through  said  roller  (280)  and  an  end  thereof  (404) 
protruding  from  the  oval  side  plate  (242)  of  the  belt 
assembly  at  said  passageway  and  being  exposed, 
when  said  outer  panel  (18)  is  removed,  and 
centering  means  (398,  402)  are  pivotally  mounted 
to  said  chassis  for  engaging,  centering  and 
supporting  the  said  protruding  end  (404)  when  the 
belt  assembly  is  in  operative  position  and  for 
releasing  said  protruding  end  to  permit  removal  of 
said  belt  assembly. 

5.  A  copier  according  to  claim  4,  characterized  in 
that  the  centering  means  (398,  402)  are  mounted 
independently  of  said  one  outer  panel  (18)  and 
accessible  only  when  said  outer  panel  (18)  is 
separated  from  said  second  inner  support  plate. 

6.  A  copier  according  to  one  of  claims  4  and  5, 
characterized  in  that  there  is  a  second  separable 
connection  (291,  293)  provided  on  said  belt 
assembly  framework  (242,  244)  and  said  one  inner 
support  plate  spaced  from  said  first-mentioned 
separable  connecting  means  (274),  said  second 
separable  connection  (291,  293)  being  capable  of 
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ausseren  Tafel  (18)  tibersteht  und  wobei  Zentrier- 
mittel  (398,  402)  schwenkbar  an  dem  Chassis 
angeordnet  sind,  um  das  uberstehende  Ende 
(404)  zu  erfassen,  zu  zentrieren  und  zu  tragen, 
wahrend  die  Laufbandeinrichtung  sich  in  Arbeits- 
stellung  befindet,  und  ferner  um  das  uberste- 
hende  Ende  freizugeben  und  somit  den  Ausbau 
der  Laufbandeinrichtung  zu  gestatten. 

5.  Kopiergerat  nach  Anspruch  4,  dadurch 
gekennzeichnet,  dass  die  Zentriermittel  (398,  402) 
unabhangig  von  der  ausseren  Tafel  (18)  montiert 
und  nur  dann  zuganglich  sind,  wenn  die  letztere 
von  der  zweiten  inneren  Tragplatte  abgenommen 
ist. 

6.  Kopiergerat  nach  Anspruch  4  oder  5,  dadurch 
gekennzeichnet,  dass  eine  zweite  losbare  Verbin- 
dung  (291,  293)  am  Gestell  (242,  244)  der  Lauf- 
bandeinrichtung  und  an  der  von  derersten  losba- 
ren  Verbindung  (291,  293)  derart  ausgebildet  ist, 
dass  sie  die  zweite  Rolle  (4)  erfassen  und  genau 
positionieren  kann,  wenn  die  Laufbandeinrich- 
tung  in  Arbeitsstellung  zwischen  den  inneren 
Tragplatten  eingesetzt  ist,  wahrend  diese  zweite 
losbare  Verbindung  leicht  gelost  werden  kann, 
wenn  die  Laufbandeinrichtung  ausgebaut  ist. 

7.  Kopiergerat  nach  einem  der  Anspriiche  1  bis 
6,  dadurch  gekennzeichnet,  dass  die  Laufbandein- 
richtung  zwischen  den  inneren  Tragplatten  ange- 
ordnet  ist,  wobei  die  zweite  innere  Tragplatte 
einen  Durchlass  fur  die  Laufbandeinrichtung  auf- 
weist  und  die  der  zweiten  inneren  Tragplatte  (162) 
benachbarte  aussere  seitliche  Tafel  (18)  von  der 
inneren  Tragplatte  (162)  hinweg  schwingbar  ist, 
um  den  Ausbau  der  Laufbandeinrichtung  aus 
dem  Kopiergerat  durch  den  Durchlass  hindurch 
zu  gestatten. 

8.  Kopiergerat  nach  einem  der  Anspriiche  1  bis 
7,  dadurch  gekennzeichnet,  dass  die  losbaren 
Kupplungsmittel  ein  vom  Motor  (50)  angetriebe- 
nens  drehbares  Antriebsorgan  aufweisen,  das 
drehbar  und  koaxial  in  bezug  auf  die  gennante 
Rolle  (246)  an  der  ersten  inneren  Tragplatte  ange- 
ordnet  ist,  wobei  das  Antriebsorgan  (154)  und 
eine  Rolle  (246)  miteinander  zusammenwirkende 
Verbindungsmittel  (276)  besitzen,  die  die  Rolle 
(256)  erfassen  und  genau  positionieren,  wenn  die 
Laufbandeinrichtung  in  Arbeitsstellung  zwischen 
den  inneren  Tragplatten  angeordnet  ist,  wahrend 
diese  Verbindungsmittel  leicht  losbar  sind,  wenn 
die  Laufbandeinrichtung  ausgebaut  ist. 

9.  Kopiergerat  nach  einem  der  Anspruche  1  bis 
8,  dadurch  gekennzeichnet,  dass  es  Mittel  auf- 
weist,  die  wahrend  eines  Arbeitszyklus  des 
Kopiergerats  das  Band  einmal  zwecks  Durchfiih- 
rung  des  eigentlichen  Kopiervorgangs  und  ein- 
mal  zwecks  Bildloschung  und  Reinigung  des  Ban- 
des  umlaufen  lassen. 

Revendications 

1.  Copieuse  electrostatique  susceptible  d'etre 
posee  sur  une  table,  comportant: 

a)  un  chassis  comprenant  une  paroi  superieure, 
une  paroi  inferieure,  des  parois  laterales,  une 
paroi  frontale  et  une  paroi  arriere,  lesdites  parois 

schwarzefixiervorrichtung  (66)  und  sodann  aus 
dem  Chassis  heraus  fordern;  sowie 

g)  Antriebsmittel  (50)  und  mit  denselben  ver- 
bundene  Kupplungsmittel, 

dadurch  gekennzeichnet:  5 
h)  dass  die  Antriebsmittel  lediglich  einen  Elek- 

tromotor  (50)  aufweisen,  der  von  einer  der  inne- 
ren  Tragplatten  (162)  getragen  wird; 

i)  dass  das  die  Laufbandeinrichtung  (60)  bein- 
haltende  Tragelement  ovale  Seitenplatten  (242,  w 
244)  aufweist,  deren  ovale  Form  wesentlich  derje- 
nigen  der  ovalen  Bandschleife  entspricht,  wobei 
eine  der  Seitenplatten  (244)  einen  in  ihr  ausgebil- 
deten  Durchlass  (291,  293)  aufweist; 

j)  dass  der  Elektromotor  (50)  und  die  mit  ihm  w 
verbundenen  Kupplungsmittel  dieTreibrolle  (246) 
der  Laufbandeinrichtung  (60)  vermittels  eines 
drehbaren  an  der  genannten  inneren  Tragplatte 
(162)  des  Chassis  angeordneten  Antriebsorgans 
(178),  sowie  vermittels  einer  losbaren  Verbindung  20 
(276,  278,  280)  zwischen  der  Antriebsrolle  (246) 
und  dem  Antriebsorgan  (178)  antreiben; 

k)  dass  die  in  Nahe  der  anderen  inneren  Trag- 
platte  (162)  angeordnete  aussere  Tafel  (18) 
abnehmbar  ist,  um  einen  Zentrier-  und  Halteteil  25 
(398)  zuganglich  zu  machen,  welcher  an  der  unte- 
ren  Chassiswandung  (12)  angeordnet  ist  und  mit 
einem  vorspringenden  Ende  (404)  der  Laufband- 
einrichtung  (60)  im  Eingriff  steht;  und 

I)  Dass  der  Zentrier-  und  Halteteil  (398)  von  dem  30 
vorspringenden  Ende  (404)  losbar  ist,  um  den 
Ausbau  der  gesamten  Laufbandeirichtung  (60) 
aus  dem  Kopiergeratchassis  in  Richtung  auf  den 
Durchlass  (291,  293)  zu  gestatten. 

2.  Kopiergerat  nach  Anspruch  1,  dadurch  35 
gekennzeichnet  dass  das  Papierbogenvorratsma- 
gazin  (38)  wesentlich  die  Form  eines  Quadranten 
mit  wesentlich  vertikaler  Papierbogenzufuhr  auf- 
weist,  wobei  die  Druckschwarzenspeise-  und  Auf- 
tragvorrichtung  (48),  die  Belichtungsstation  (52)  40 
und  der  grosste  Teil  des  Halters  (60,  242,  244)  fur 
das  endlose  lichtleitende  Band  (250)  innerhalb 
des  vom  Magazin  (38)  gebildeten  Quadranten 
untergebracht  sind  und  der  Papierbogenauslass 
des  Magazins  in  Nahe  der  unterhalb  des  anderen  45 
Endes  der  ovalen  Schleife  befindlichen  Ubertra- 
gungsstation  (340)  angeordnet  ist. 

3.  Kopiergerat  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  dass  es  Mittel  (288,  290,  292,  294, 
296,  300)  aufweist,  die  die  Achsen  der  Rollen  (246,  so 
248)  in  Richtung  zueinander  bewegen,  um  die 
Spannung  des  Bandes  (250)  zu  vermindern  und 
das  Abnehmen  des  Bandes  von  den  Rollen  in 
axialer  Richtung  zu  gestatten. 

4.  Kopiergerat  nach  einem  der  Anspruche  1  bis  55 
3,  dadurch  gekennzeichnet,  dass  es  Mittel  auf- 
weist,  die  die  eine  Rolle  (246)  seitlich  einschlies- 
sen  und  stiitzen,  und  die  eine  langliche  Welle 
(274)  umfassen,  welche  an  der  inneren  Tragplatte 
angeordnet  ist  und  das  drehbare  Antriebsorgan  60 
(154),  sowie  die  genannte  Rolle  (280)  tragt,  wobei 
die  Welle  sich  ganzlich  durch  die  Rolle  hindurch 
erstreckt  und  eines  ihrer  Enden  (404)  uber  die 
seitliche,  ovale  Platte  (242)  der  Laufbandeinrich- 
tung  bei  dem  Durchlass  und  bei  Ausbau  der  65 
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risee  en  ce  que  ledit  magasin  d'alimentation  en 
papier  a  copier  (38)  presente  sensiblement  la 
forme  d'un  quadrant  et  comporte  une  entree  de 
papier  sensiblement  verticale,  cependant  que  le 

5  dispositif  d'amenee  et  d'application  d'encre 
(toner)  (48),  le  poste  d'eclairage  (d'exposition) 
(52)  et  la  majeure  partie  du  support  (60,  242,  244) 
de  ladite  bande  photoconductrice  sans  fin  (250) 
sont  disposes  a  I'interieur  du  quadrant  forme  par 

io  ledit  magasin  (38),  et  que  la  sortie  de  papier  de  ce 
magasin  est  placee  a  proximite  dudit  poste  de 
transfert  (340)  place  au-dessous  de  I'autre  extre- 
mite  de  ladite  boucle  ovale. 

3.  Copieuse  selon  la  revendication  1  ou  2, 
w  caracterisee  en  ce  qu'elle  comporte  des  moyens 

(288,  290,  292,  294,  296,  300)  pour  deplacer  les 
axes  (274,  286)  desdits  rouleaux  (246,  248)  I'un 
vers  I'autre  afin  de  reduire  la  tension  de  ladite 
bande  sans  fin  (250)  et  de  permettre  ainsi  de 

20  demonter  celle-ci  des  rouleaux,  en  direction 
axiale. 

4.  Copieuse  selon  une  quelconque  des  revendi- 
cations  1  a  3,  caracterisee  en  ce  qu'elle  comporte 
des  moyens  pour  confiner  et  supporter  laterale- 

25  ment  ledit  premier  rouleau  (246),  des  moyens 
comprenant  un  arbre  allonge  (274)  monte  sur 
ladite  premiere  plaque  de  support  interieure  et 
portant  ledit  element  rotatif  entralne  (178)  et  un 
rouleau  (280),  ledit  arbre  (274)  s'etendant  entiere- 

30  ment  a  travers  ledit  rouleau  (280)  cependant 
qu'une  extremite  (404)  de  cet  arbre  depasse  de  la 
plaque  laterale  ovale  (242)  de  I'ensemble  a  bande 
sans  fin  en  passant  par  ledit  passage  et  qu'il  est 
expose  lorsque  ledit  panneau  exterieur  (18)  est 

35  demonte,  des  moyens  de  centrage  (398,  402) 
etant  montes  a  pivotement  sur  ledit  chassis  pour 
saisir,  centrer  et  supporter  ladite  extremite  depas- 
sante  (404)  lorsque  I'ensemble  a  bande  sans  fin 
est  en  position  de  travail,  et  pour  degager  ou 

40  liberer  ladite  extremite  depassante  lorsque  ledit 
ensemble  a  bande  sans  fin  est  demonte. 

5.  Copieuse  selon  la  revendication  4,  caracte- 
risee  en  ce  que  lesdits  moyens  de  centrage  (398, 
402)  sont  montes  independamment  dudit  pan- 

45  neau  exterieur  (18)  et  ne  sont  accessibles  que 
lorsque  ledit  panneau  exterieur  (18)  est  detache 
ou  separe  de  ladite  seconde  plaque  de  support 
interieure. 

6.  Copieuse  selon  la  revendication  4  ou  5, 
50  caracterisee  en  ce  qu'elle  comporte  une  seconde 

connexion  degageable  (291,  293)  disposee  sur  le 
cadre  de  I'ensemble  a  bande  sans  fin  (242,  244)  et 
la  premiere  plaque  de  support  interieure  espacee 
de  ladite  premiere  connexion  degageable  (274), 

55  ladite  seconde  connexion  degageable  (291,  293) 
etant  susceptible  de  cooperer  avec  ledit  second 
rouleau  (246)  et  de  positionner  celui-ci  correcte- 
ment  lorsque  ledit  ensemble  a  bande  sans  fin  est 
en  position  de  travail  et  monte  entre  lesdites 

so  plaques  de  support  interieures,  cette  seconde 
connexion  etant  toutefois  facilement  degageable 
lorsque  I'ensemble  a  bande  sans  fin  est  retire. 

7.  Copieuse  selon  une  quelconque  revendica- 
tions  1  a  6,  caracterisee  en  ce  que  ledit  ensemble 

65  a  bande  sans  fin  est  monte  entre  les  plaques  de 

laterales  comportant  des  plaques  de  support 
(162)  interieures  et  des  panneaux  (18)  exterieurs 
paralleles  et  adjacents  aux  plaques  de  support 
correspondantes; 

b)  un  support  dans  ledit  chassis  renfermant  un 
ensemble  (60)  a  bande  sans  fin  pour  une  bande 
sans  fin  photoconductrice  (250)  guidee  selon  une 
boucle  ovale  autour  d'un  rouleau  de  commande 
(246)  d'un  diametre  important  et  autour  d'un 
rouleau  fou  (248)  presentant  un  diametre  relative- 
ment  faible; 

c)  un  dispositif  d'amenee  et  d'application  d'en- 
cre  (toner)  (48)  place  a  une  extremite  de  ladite 
boucle  ovale  et  comportant  des  moyens  (1  54,  156, 
158)  pour  ecarter  d'une  faible  distance  I'ensemble 
du  dispositif  (48)  precite  dudit  ensemble  (60)  a 
bande  sans  fin; 

d)  des  moyens  (54,  56,  58)  pour  charger  et 
decharger  ladite  bande  photoconductrice  (250); 

e)  un  poste  d'eclairage  (d'exposition)  (52)  qui 
produit  une  image  d'un  document  original  (26) 
sur  ladite  bande  photoconductrice; 

f)  des  moyens  de  transport  (96,  106,  108)  qui 
deplacent  une  feuille  de  papier  a  copier  (40)  en 
synchronisme  avec  la  bande  photoconductrice  a 
partir  d'un  magasin  d'alimentation  en  papier  a 
copier  (38)  vers  un  poste  de  transfert  (340),  vers 
un  dispositif  de  fixation  d'encre  (toner)  (66)  et 
vers  I'exterieur  dudit  chassis;  ainsi  que 

g)  des  moyens  d'entraTnement  et  des  moyens 
d'accouplement  lies  a  ceux-ci, 

caracterisee  en  ce  que: 
h)  lesdits  moyens  d'entraTnement  ne  compor- 

tent  qu'un  moteur  electrique  (50)  unique  supporte 
par  une  desdites  plaques  de  support  interieures 
(162); 

i)  ledit  support  renfermant  ledit  ensemble  a 
bande  sans  fin  (60)  comporte  des  plaques  late- 
rales  ovales  (242,  244)  dont  la  forme  ovale  corres- 
pond  sensiblement  a  celle  de  ladite  boucle  par- 
courue  par  la  bande,  de  sorte  qu'une  plaque 
laterale  (244)  definit  un  passage  (291,  293); 

j)  ledit  moteur  electrique  (50)  et  lesdits  moyens 
d'accouplement  qui  y  sont  relies  entrament  ledit 
rouleau  de  commande  (246)  de  I'ensemble  a 
bande  sans  fin  (60)  a  I'aide  d'un  element  rotatif 
(178)  entrame  monte  sur  la  premiere  plaque  de 
support  interieure  (162)  dudit  chassis  et  par  I'in- 
termediaire  d'une  connexion  degageable  axiale- 
ment  (276,  278,  280)  entre  ledit  rouleau  de  com- 
mande  (246)  et  ledit  element  (178); 

k)  le  panneau  exterieur  (18)  adjacent  a  I'autre  (a 
la  deuxieme)  plaque  de  support  interieure  (162) 
peut  en  etre  detache  afin  de  rendre  accessible  une 
piece  de  centrage  et  de  support  (398)  fixee  sur  la 
paroi  inferieure  (12)  dudit  chassis  et  cooperant 
avec  une  partie  terminale  (404)  en  saillie  depas- 
sent  de  I'ensemble  a  bande  sans  fin  (60);  et 

I)  ladite  piece  de  centrage  et  de  support  (398) 
est  susceptible  d'etre  detachee  de  ladite  partie 
terminale  en  saillie  (404)  afin  de  permettre  le 
demontage  de  tout  I'ensemble  a  bande  sans  fin 
(60)  du  chassis  de  la  copieuse,  en  direction  dudit 
passage  (291,  293). 

2.  Copieuse  selon  la  revendication  1,  caracte- 
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organe  de  commande  (154)  et  ledit  premier  rou- 
leau  (256)  etant  pourvus  de  moyens  de  connexion 
associes  qui  saisissent  le  rouleau  interesse  (256) 
et  le  positionnent  correctement  lorsque  ledit 
ensemble  a  bande  sans  fin  est  monte  en  position 
de  travail  entre  lesdites  plaques  de  support  inte- 
rieures,  ces  moyens  de  connexion  se  degageant 
toutefois  lorsque  ledit  ensemble  a  bande  sans  fin 
est  demonte. 

9.  Copieuse  selon  une  quelconque  des  revendi- 
cations  1  a  8,  caracterisee  en  ce  qu'elle  comporte 
des  moyens  agences  de  facon  telle  que,  pour  un 
cycle  de  travail  de  la  copieuse,  la  bande  effectue 
un  tour  lors  de  I'operation  de  reproduction  pro- 
prement  dite  et  un  tour  lors  de  I'effagage  de 
i'image  et  du  nettoyage  de  la  bande  sans  fin. 

support  interieures,  cependant  que  la  seconde 
plaque  de  support  interieure  comporte  un  pas- 
sage  pour  ledit  ensemble  a  bande  sans  fin  et  que 
le  panneau  lateral  exterieur  (18)  adjacent  a  ladite 
seconde  plaque  de  support  interieure  (162)  est 
capable  de  pivoter  de  maniere  a  s'eloigner  de 
ladite  seconde  plaque  de  support  interieure  (162) 
afin  de  permettre  a  I'ensemble  a  bande  sans  fin 
d'etre  demonte  de  la  copieuse  a  travers  ledit 
passage. 

8.  Copieuse  selon  une  quelconque  des  revendi- 
cations  1  a  7,  caracterisee  en  ce  que  lesdits 
moyens  d'accouplement  desaccouplables  com- 
portent  un  organe  de  commande  rotatif  (157) 
entrame  par  ledit  moteur  (50)  et  monte  a  rotation 
sur  ladite  premiere  plaque  de  support  interieure 
coaxialement  audit  premier  rouleau  (246),  ledit 
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