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Description 

This  invention  relates  in  general  to  electro- 
graphic  reproduction  apparatus,  and  more  par- 
ticularly  to  compact  electrographic  reproduction 
apparatus  wherein  certain  of  the  electrographic 
process  functions  are  performed  by  the  same 
mechanism  and  an  information-bearing  source 
document  and  a  receiver  member  are 
sequentially  transported  along  a  common  path. 

uescnption  or  tne  prior  Art  

A  recent  trend  in  the  reprographic  market 
place  has  been  to  provide  compact,  relatively 
inexpensive  machines  suitable  for  personal  or 
small  business  use.  Smaller  and  less  expensive 
electrographic  reproduction  apparatus  have  been 
designed  to  serve  this  market.  Typically,  such 
apparatus  have  achieved  their  smaller  size  and 
reduced  cost  through  both  downsizing  of  com- 
ponents  and  combining  functions  for  various 
electrographic  process  mechanisms.  For  exam- 
ple,  in  U.  S.  Patent  No.  4  488  802  (issued 
December  8,  1984  in  the  name  of  Sunaga  et  al) 
apparatus  for  developing  and  cleaning  of  a 
photoconductive  member  are  combined  in  one 
station,  and  a  single  charger  is  used  to  effect 
both  photoconductive  member  charging  and 
transfer  of  a  developed  image  from  the  photo- 
conductive  member  to  a  receiver  member.  Ano- 
ther  exemplary  apparatus  is  shown  in  Low  Cost, 
Compact  Copier  (IBM  Technical  Disclosure  Bul- 
letin,  Vol.  23,  No.  2,  July  1980,  pp.  503  -  4)  in 
which  the  process  stations  for  accomplishing 
developing  and  cleaning,  charging  and  transfer, 
and  exposure  and  fusing  are  respectively  com- 
bined.  As  shown  in  these  apparatus,  there  is  a 
limit  to  the  amount  of  size  and  cost  reductions 
attainable  because,  at  least  in  part,  separate 
mechanisms  must  be  provided  for  handling  or 
transporting  the  source  document  to  be  re- 
Droduced  (the  original)  and  the  receiver  member 
jpon  which  the  reproduction  is  formed. 

It  is  an  object  of  the  present  invention  to 
jvercome  the  above-noted  deficiencies  in  com- 
sact  electrographic  reproduction  apparatus  by 
iroviding  such  apparatus  with  a  common  trans- 
mit  path,  associated  with  the  electrographic 
irocess  stations  and  the  photoconductive  mem- 
>er,  along  which  a  source  document  and  a 
eceiver  member  are  sequentially  transported  so 
hat  information  from  the  source  document  is 
eproduced  on  the  receiver  member. 

•ummary  or  tne  invention 

This  object  is  accomplished  with  a  compact 
ilectrographic  reproduction  apparatus  having  a 
nechanism  for  sequentially  transporting  an 
iformation-bearing  source  document  and  a  re- 

ceiver  member  along  a  common  path,  whereby 
the  size  and  cost  of  the  reproduction  apparatus 
are  reduced  by  eliminating  duplicative  transport 
elements.  The  reproduction  apparatus  includes  a 

5  photoconductive  member  movable  about  a 
closed  loop  path,  and  electrographic  process 
means  located  relative  to  such  path  for  1) 
uniformly  charging  the  photoconductive  member, 
2)  exposing  information  from  a  source  document 

10  on  the  photoconductive  member  to  form  an 
electrostatic  charge  pattern  corresponding  to 
such  information,  3)  developing  such  charge 
pattern,  4)  transferring  the  developed  pattern  to  a 
receiver  member,  5)  fixing  the  transferred  pattern 

15  to  such  receiver  member,  and  6)  cleaning  the 
photoconductive  member  for  reuse,  character- 
ized  by  means  for  sequentially  transporting  a 
source  document  and  a  receiver  member  along  a 
common  path  through  said  apparatus,  and  means 

20  for  controlling  said  electrographic  process  means 
to  reproduce  information  from  a  source  docu- 
ment  on  a  receiver  member. 

25 
Brief  Description  of  the  Drawings 

In  the  detailed  description  of  the  preferred 
embodiments  of  the  invention  presented  below, 

30  reference  is  made  to  the  accompanying 
drawings,  in  which: 

Fig.  1  is  a  generally  schematic  side  elevational 
view,  in  cross-section,  of  a  compact  electro- 
graphic  reproduction  apparatus  having  a  com- 

35  mon  transport  path  for  an  information-bearing 
source  document  and  a  receiver  member  accord- 
ing  to  this  invention  ; 

Figs.  2  through  10  are  generally  schematic  side 
elevational  views,  in  cross-section,  of  further 

iO  embodiments  of  a  compact  electrographic  re- 
production  apparatus  respectively  having  a 
common  transport  path  for  an  information- 
bearing  source  document  and  a  receiver  member 
according  to  this  invention. 

f5 

Description  of  the  Preferred 
Embodiments 

iO 
Referring  now  to  the  accompanying  drawings, 

a  first  embodiment  of  a  compact  electrographic 
reproduction  apparatus  10  is  shown 
schematically  in  Fig.  1.  The  reproduction  ap- 

)5  paratus  10  comprises  a  housing  12  in  which  a 
cylindrical  drum  14  is  supported  for  rotation 
about  its  longitudinal  axis.  The  drum  14,  re- 
versibly  rotatable  by  motor  M,  has  a  surface  layer 
16  covered  with  a  typical  photoconductive 

W  material  such  as  shown  in  U.  S.  Patent  No.  3  615 
414  issued  October  26,  1971  in  the  name  of  Light. 
Of  course,  other  organic  or  inorganic  photocon- 
ductive  materials  are  suitable  for  use  with  the 
present  invention.  Electrographic  process 

'5  stations  are  located  about  the  periphery  of  the 
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drum  14  in  operative  relation  with  the  photocon- 
ductive  surface  layer  16.  Such  stations  include  a 
charging  station  18,  an  exposure  station  20,  a 
development  station  22,  and  a  transfer/fusing 
station  24.  Further,  the  present  invention  includes 
a  common  path  P  for  an  information-bearing 
source  document  (an  original)  and  a  receiver 
member  defined  in  the  housing  12,  such  as  for 
example  by  wire  form  guides  (not  shown).  Nip 
roller  pairs  26,  located  about  the  path  P,  are 
driven  (by  motor  M  for  example)  to  transport  a 
source  document  or  receiver  member  along  such 
path  in  operative  relation  to  the  drum  14  and  the 
electrographic  process  stations.  An  advantage  of 
this  present  invention  is  that  the  common  path 
reduces  the  size  and  cost  of  the  electrographic 
apparatus  by  eliminating  duplicative  transport 
elements. 

The  interactive  operation  of  the  process 
stations  and  the  motor  M  for  making  a  repro- 
duction  of  information  from  the  source  document 
on  the  receiver  member  is  controlled  by  a  logic 
unit  L.  The  unit  L  includes  a  microprocessor  for 
example  which  receives  operational  input  and 
timing  signals  in  any  well  known  manner.  Based 
on  such  signals  and  a  program  for  the  micro- 
processor,  the  unit  L  produces  signals  to  control 
the  timing  of  operation  of  the  process  stations  for 
carrying  out  the  reproduction  process.  The  pro- 
duction  of  a  program  for  commercially  available 
microprocessors,  such  as  the  INTEL  model  8080 
or  8085  microprocessor  (which  along  with  others 
are  suitable  for  use  with  this  invention),  is  a 
conventional  skill  well  understood  in  the  art.  The 
particular  details  of  any  such  program  would,  of 
course,  depend  on  the  architecture  of  the  desig- 
nated  microprocessor. 

The  electrographic  process  stations  function  in 
the  following  manner.  The  charging  station  18 
includes  a  corona  charger  coupled  to  an  elec- 
trical  potential  source  S  for  applying  a  uniform 
electrostatic  charge  to  the  photoconductive 
surface  layer  16.  The  exposure  station  20  in- 
cludes,  for  example,  a  fiber  optic  lens  28  and  an 
exposure  lamp  30.  The  lamp  30  illuminates  an 
information-bearing  source  document  trans- 
ported  along  path  P.  With  the  drum  14  and  source 
document  moving  in  synchronism,  a  reflected 
light  image  of  information  of  the  source  docu- 
ment  is  directed  by  the  lens  onto  the  photocon- 
ductive  surface  layer  16  in  a  line-by-line  fashion. 
Such  image  alters  the  uniform  charge  on  the 
layer  to  form  an  electrostatic  charge  pattern 
corresponding  image-wise  to  the  source  docu- 
ment  information. 

The  development  station  22  includes  a  mag- 
netic  brush  developer  32  rotatably  supported  in  a 
housing  34.  The  housing  34  includes  a  reservoir  36 
for  developer  material.  The  developer  material  is 
made  up  of  ferrite  carrier  particles  to  which 
pigmented  marking  particles  (toner)  adhere 
through  triboelectric  attraction.  Alternatively,  the 
material  is  pigmented  particles  having  a  mag- 
netic  component,  generally  referred  to  as  single 
component  toner.  Such  material  is  metered  from 

the  reservoir  36  into  a  sump  38  where  it  is 
attracted  to  the  rotating  magnetic  brush  devel- 
oper  32  and  brought  into  contact  with  the 
photoconductive  surface  layer  16.  The  charge 

5  pattern  on  the  layer  16  overcomes  the  attraction 
of  the  magnetic  brush  for  the  toner,  whereby  the 
toner  adheres  to  the  layer  to  develop  such 
pattern.  The  magnetic  brush  developer  32  is 
alternatively  used  to  clean  the  photoconductive 

10  surface  layer  16  of  residual  toner  by  attracting 
such  toner  from  the  layer  to  the  brush  for  deposit 
in  the  sump  38.  The  transfer/fusing  station  24 
includes  a  heated  roller  which  is  coupled  to  the 
potential  source  S  to  provide  an  electrical  bias  on 

15  the  roller.  The  roller  is  selectively  urged  into 
engagement  with  the  drum  16  so  that  by  the 
combination  of  the  electrical  bias,  heat,  and 
pressure,  the  toner  developed  image  is 
transferred  from  the  photoconductive  surface 

20  layer  16  to  a  receiver  member  and  substantially 
simultaneously  fixed  to  the  receiver  member. 

The  operation  of  the  compact  electrographic 
reproduction  apparatus  10  is  as  follows.  An 
information-bearing  source  document  is  inserted 

25  by  an  operator  through  an  access  port  38  in  the 
housing  12  into  the  path  P.  A  sensor  40  adjacent 
to  the  port  38  detects  the  lead  edge  of  an 
inserted  source  document  and  produces  a  signal 
which  is  sent  to  the  logic  unit  L  to  initiate  control 

30  of  the  reproduction  process.  Upon  receipt  of 
such  signal,  the  unit  L  turns  on  motor  M  to 
activate  rotation  of  nip  roller  pairs  26  in  a 
direction  to  transport  the  source  document  along 
path  P  in  the  direction  designated  by  arrow  A^.  

35  The  motor  also  initiates  rotation  of  the  drum  14  in 
a  counterclockwise  direction.  The  charger  station 
18  is  simultaneously  activated  to  uniformly 
charge  the  photoconductive  surface  layer  16,  and 
the  lamp  30  is  turned  on.  As  the  source  document 

40  is  transported  past  the  lens  28,  it  is  illuminated  by 
the  lamp  30.  A  reflected  light  image  of  the 
information  of  such  document  is  collected  by  the 
lens  to  expose  the  photoconductive  surface  layer 
16  and  form  the  charge  pattern  corresponding  to 

45  such  information. 
The  source  document  is  transported  along  the 

path  P  from  the  exposure  station  20  to  an  access 
port  42  in  the  housing  12  where  it  is  returned  to 
the  operator.  Substantially  simultaneously  the 

50  drum  14  rotates  to  move  the  image-wise  charge 
pattern  past  the  development  station  22  where 
the  magnetic  brush  32  applies  toner  to  the  charge 
pattern  for  development  thereof.  The  drum  14 
continues  rotating  in  the  counterclockwise  direc- 

55  tion  until  a  time  when  the  trail  edge  of  the 
developed  charge  pattern  moves  beyond  the 
point  where  the  roller  of  the  transfer/fusing 
station  24  would  contact  the  photoconductive 
surface  layer  16  (during  this  portion  of  the 

60  process  such  roller  is  located  at  a  position  remote 
from  the  path  P).  At  such  time,  the  logic  unit  L 
turns  motor  M  off.  The  operator  then  inserts  a 
receiver  member,  such  as  a  cut  sheet  of  plain 
bond  paper  for  example,  through  the  access  port 

65  42  into  the  path  P.  A  sensor  44,  adjacent  to  the 

3 
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port  4 ,̂  aetects  tne  lead  edge  ot  the  receiver 
member  and  produces  a  signal  which  is  sent  to 
the  logic  unit  L.  Upon  receipt  of  such  signal,  the 
unit  L  then  turns  the  motor  M  on  to  rotate  the  nip 
roller  pairs  26  in  a  direction  to  transport  the 
receiver  member  along  path  P  in  the  direction 
designated  by  arrow  A1b.  The  motor  also  initiates 
rotation  of  the  drum  in  a  clockwise  direction. 
Simultaneously,  the  transfer/fusing  station  24  is 
activated  by  moving  the  roller  thereof  from  its 
remote  position  into  rolling  pressure  contact  with 
the  drum  14. 

As  the  receiver  member  is  transported  through 
the  nip  between  the  drum  14  and  the  roller  of  the 
transfer/fusing  station  24,  the  electrical  bias 
applied  to  the  roller  attracts  the  toner  from  the 
developed  charge  pattern  to  the  receiver  mem- 
ber,  and  the  pressure  and/or  heat  fixes  the  toner 
to  such  member  to  form  the  reproduction.  The 
receiver  member  is  thereafter  transported  about 
the  path  P  to  the  access  port  38  where  it  is 
returned  to  the  operator.  Substantially  simul- 
taneously,  the  magnetic  brush  developer  32  is 
activated  to  clean  residual  (non-transferred) 
toner  from  the  surface  layer  16  of  the  rotating 
drum  14.  When  the  charge  pattern  bearing  area 
of  the  surface  layer  moves  completely  past  the 
magnetic  brush  developer,  the  reproduction 
operation  is  completed  and  the  motor  M  is  again 
turned  off.  The  apparatus  10  is  then  in  a  condition 
where  it  is  ready  to  make  a  reproduction  of  a 
subsequently  inserted  information-bearing 
source  document. 

The  further  embodiments  of  the  compact 
electrographic  reproduction  apparatus  according 
to  the  present  invention,  shown  in  Figs.  2  through 
10,  include  different  arrangements  or  types  of 
slectrographic  process  stations.  Accordingly, 
such  embodiments  will  be  hereinafter  generally 
described  in  terms  of  their  respective  operation 
with  only  the  differences  in  arrangement  and/or 
types  of  stations  being  explained  in  detail. 
Further,  for  sake  of  simplicity,  stations  which 
function  in  a  like  manner,  and  other  like  el- 
jments,  are  designated  by  like  identifiers  with 
appropriate  subscripts. 

In  the  embodiment  of  Fig.  2,  the  compact 
slectrographic  reproduction  apparatus  102  has  a 
:ommon  transport  path  P2  about  which  a 
nformation-bearing  source  document  and  re- 
:eiver  member  are  transported  sequentially  in 
he  same  direction  designated  by  the  arrow  A2. 
rhe  source  document  and  receiver  member  are 
nserted  through  access  port  382  and  returned  to 
he  operator  through  access  port  422.  The  motor 
2̂  rotates  nip  roller  pairs  262  for  effecting  source 

iocument  and  receiver  member  transport  in  such 
>ne  direction,  and  rotates  drum  142  in  a  counter- 
clockwise  direction.  The  photoconductive  surface 
ayer  162  is  transparent  to  actinic  radiation  in  one 
iirection  and  is  supported  on  a  transparent 
:ylinder46. 

Exposure  of  the  layer  162  to  form  the  image- 
vise  charge  pattern  is  accomplished  in  a  reflex 
nanner.  (see  U.  S.  Patent  No.  4  387  984,  issued 

June  14,  1983  in  the  name  of  Sato).  That  is,  the 
transported  source  document  is  brought  into 
juxtaposition  with  the  drum  142  and  is  illuminated 
by  a  lamp  302  located  within  the  drum.  The  light 

5  is  transmitted  through  the  cylinder  46  and  layer 
I62  to  reflect  off  the  source  document  and  alter 
the  uniform  charge  on  the  layer  to  form  the 
charge  pattern  corresponding  image-wise  to  the 
information.  By  this  arrangement,  the  need  for  a 

10  lens  is  eliminated. 
The  source  document,  while  in  juxtaposition 

with  the  drum,  is  held  in  intimate  contact  there- 
with  by  a  traveling  belt  48.  The  belt  48  may  be 
formed  of  dielectric  or  conductive  material  so 

15  that  an  electrostatic  charge  selectively  applied  to 
the  belt  by  corona  49  effects  transfer  of  a  toner 
developed  charge  pattern  from  the  surface  to  a 
receiver  member  subsequently  transported  be- 
tween  the  belt  and  the  drum  142.  A  fuser 

20  assembly  50,  along  the  path  P2  downstream  of 
the  belt  48,  fixes  the  transferred  pattern  to  the 
receiver  member  by  heat  and/or  pressure.  In  the 
operation  of  the  apparatus  102,  the  drum  142 
revolves  twice  about  its  longitudinal  axis.  During 

25  the  first  revolution,  initiated  by  insertion  of  the 
source  document,  the  charging,  exposure  and 
development  functions  are  carried  out.  On  the 
second  revolution,  initiated  by  insertion  of  the 
receiver,  transfer  and  cleaning  are  effected. 

30  The  embodiment  of  the  compact  electro- 
graphic  reproduction  apparatus  103  of  Fig.  3  is 
similar  to  that  of  Fig.  2  but  has  a  combined 
transfer/fuser  station  243  similar  to  station  24  of 
the  embodiment  of  Fig.  1.  The  roller  of  station  243 

35  is  located  remote  from  the  path  P3  when  a  source 
document  transported  along  such  path  passes  in 
the  vicinity  thereof.  Subsequently,  such  roller  is 
brought  in  rolling  contact  with  the  drum  143  to 
transfer  and  fix  a  toner  developed  charge  pattern 

iO  from  the  surface  layer  163  to  a  receiver  member 
transported  along  path  P3  in  the  above  described 
manner. 

In  Fig.  4,  the  embodiment  of  the  compact 
electrographic  reproduction  apparatus  104  is 

15  similar  in  construction  and  operation  to  apparatus 
102  of  Fig.  2.  However,  apparatus  104  includes  an 
internal  multi-functional  lamp  52.  The  radiant 
energy  band  for  the  lamp  52  enables  the  lamp,  by 
appropriate  positioning  of  a  movable  shutter  52a, 

50  to  selectively  serve  as  an  exposure  source  for 
illuminating  an  information-bearing  source 
document,  a  heat  source  for  fixing  a  transferred, 
toner  developed,  charge  pattern  to  a  receiver 
member,  and  an  erase  light  source  for  reducing 

55  the  charge  holding  toner  to  the  surface  layer  164 
to  facilitate  transfer  and  cleaning  of  the  toner 
from  such  layer. 

The  embodiment  of  the  compact  electro- 
graphic  reproduction  apparatus  105  of  Fig.  5 

iO  includes  an  electrically  biased  roller  185,  coupled 
to  potential  source  S5  and  in  rolling  contact  with 
the  drum  145,  for  applying  the  uniform  charge  to 
the  photoconductive  surface  layer  165.  A  traveling 
belt  54  has  a  run  in  intimate  contact  with  the 

15  drum  14s  to  hold  a  source  document  in  juxtapo- 



c  exposure  station  205.  While  belt  54  .s 

3r  in  construction  to  the  transfer  effecting 
18  of  apparatus  102.  the  transfer  function  is 
mplished  instead  by  an  electrically  b.ased 
•  24=  coupled  to  potential  source  S5  and 

•tively  moved  into  nip  relation  with  the  drum 
Additionally,  the  development  and  cleaning 
tions  are  respectively  performed  separately 

i  magnetic  brush  development  stat.on  225  / 

ilar  to  station  22  of  apparatus  10)  and  a 

ing  fiber  brush  cleaning  station  56. 
ith  the  arrangement  of  Fig.  5  the  ent.re 

trographic  cycle  is  accomplished  during  one 
lution  of  the  drum  145,  rather  than  the  3 

,ired  two  revolutions  of  the  previously  de- 

3ed  embodiments.  That  is,  the  information- 

ring  source  document  and  receiver  member 
inserted  seriatim  into  the  path  P5  through 

bss  port  385,  and  are  transported  s.mul-  - 
sously  under  control  of  the  logic  unit  Lg  at  a 
selected  distance  apart  about  the  path  Such 

ance  ensures  that  an  image-w.se  charge 

tern  (corresponding  to  information  from  the 

rce  document)  formed  on  the  surface  layer 
of  drum  145  at  exposure  stat.on  205,  is 

reloped  and  arrives  at  the  transfer  stat.on  24g 

register  with  the  arrival  of  the  transported 

e*er  member  at  the  transfer  station.  After 

nsfer  of  the  toner  developed  charge  pattern  to 

,  receiver  member,  the  receiver  member  is 

nsported  into  contact  with  a  heated  fuser 

sembly  58  to  fix  the  transferred  pattern  to  such 

mbe  !and  residual  toner  is  cleaned  from  the 

m  145  by  cleaning  station  56.  Thereafter  the 

paratus  105  is  immediately  ready  to  make 

other  reproduction.  thrn„„h  in 
The  embodiments  shown  in  Figs  6  ;  trough  10 

ilize  an  endless  web  in  place  of  the  drum  of  the 

nbodiments  of  Figs.  1  through  5.  The  web  has  a 
,otoconductive  surface  layer  similar  ̂ tc  J h a t  
5Scribed  above  for  the  drum,  fixed  to  a  flexible 

ansparent  support.  In  the  compact  J  lectro- 

•aphic  reproduction  apparatus  10j  of  F.g^e,  the 

eb  60  is  entrained  about  rollers  62  and  64.  The 

>ller  62  is  driven  about  its  longitudinal  axis  by 

otor  M6  to  move  the  web  60  about  its  endless 

ath  in  the  direction  of  arrow  B6  through  the 
Orographic  process  stations.  The  ;  

roller  64  is  a 

■ansparent  cylinder  wUh.n  which  « P ° » " *  
tation  206  is  located  to  provide  for  reflex 

xposure  as  described  above  with  reference  to 

oparatus  102.  The  path  P6  directs  a  transported 
oTce  document,  and  subsequently  a  recover 
nember,  into  intimate  contact  with  the  ̂ o v i n g  
web  60  between  the  charging  station  86  and  a 

raveling  belt  486.  The  belt  486  is  similar  to  the 
Ztt4fl  of  appara  us  102  in  that  it  selectively  ho  ds 

source  document  in  juxtaposition  with  the 

photoconductive  surface  layer  166  during  i  ex- 
posure,  and  transfers  and  fixes  a  toner  developed 

charge  pattern  to  a  receiver  member.  As  is 

apparent  the  web  60  makes  two  revolutions 

about  its  endless  path  during  a  complete 
eiect  ographic  process  cycle.  That  is.  on  the  first 

are  carried  out;  ana  on  »»=  • 
transfer  and  cleaning  are  accomplished. 

In  the  embodiment  of  the  compact  electro- 

graphic  reproduction  apparatus  107  of  Fig.  7  the 

web  607  is  entrained  about  rollers  66,  68  of  ke 

construction  (similar  to  roller  62  of  F,g.  6)  Reflex 

exposure  is  provided  by  the  exposure  stat.on  207 
located  in  the  interior  of  the  web  between  the 

rollers  66,  68.  The  charging  station  187  and 
Sansfer  station  247  are  electrically  biased  rollers 

respectively  coupled  to  potential  source  S,  and  in 

rolling  contact  with  the  web  (s.m.lar  to  rollers  185 

and  245  respectively  of  apparatus  105  shown  n 

Fig  5)  The  fuser  assembly  587  is  also  s.m.lar  to 

the  fuser  assembly  585  of  apparatus  105  The 

operation  of  the  electrographic  process  cycle  for 

apparatus  107  is  similar  to  that  described  for 

aPTheatemb°o6diment  of  the  compact  electro- 

graphic  reproduction  apparatus  10s  shown  ,111  Tig. 

8  employs  a  web  608  entrained  about  rollers  70, 

72  74  76.  and  charger  station  188  and  develop- 

ment  station  228to  define  a  generally  inverted  U- 

shaped  endless  path.  By  this  arrangement,  the 
fnSmation-bearing  source  document  and  the 

receiver  member  are  transportable  smul- 

taneously  about  the  path  P8  ser.at.m,  under 

control  of  the  logic  until  L8,  at  a  preselected 
£   apart.  The  electrically  biased  transfer 

roller  248  (similar  to  roller  24  of  apparatus  10)  is 

setectively  movable  to  urge  a  receiver  member 
fn  to  contaYct  with  the  web  608  and  effect  transfer 

of  a  toner  developed  charge  pattern  from  the 

web  to  the  receiver  member. 
The  compact  electrographic  reproduction  ap- 

naratus  109  of  the  embodiment  shown  in  Fig.  9 

has  a  path  P9  which  communicates  with  a  single 

access  port  78  in  the  housing  129.  When  the  lead 

t  edge  of  an  information-bearing  source  document 

is  inserted  into  the  path  through  port  78,  such 

ead  edge  is  detected  by  sensor  40?.  The  sensor 

sends  a  signal  to  the  logic  unit  L9  to  initiate 

control  of  th'e  reproduction  p r o c e s s o r   .receipt 

f  of  such  signal,  unit  L9  turns  on  motor  M9  to  move 

the  web  609  in  the  direction  of  arrows  B9  past 
c h a r S   station  80  to  receive  a  uniform  electro- 

state  charge.  Thereafter  a  deflector  83  »  p £  
s  tioned  relative  to  path  P9  and  nip  roller  pa.  s  82 

0  and  269  are  rotated  to  transport  the  'nforrr.at.on_ 
bearin|  source  document  into  the  upper  branch 

of  such  path.  Then,  with  the  uniform  charge  on 
p h o t o c o n d u c t i v e   surface  layer  16.  of  the  web 

fJOa  when  the  source  document  passes  exposure 

?5  S t ion   20  .  the  charge  is  altered  to  form  an 
fmage-wise  charge  pattern  corresponding  to 
info?mation  of  such  document  in  a  similar  manner 

to  that  described  for  exposure  station  20  of  the 
Embodiment  of  apparatus  1  DL  As  the  source 

60  document  continues  around  the  path  P9.  rt  ms 

detected  by  a  sensor  84.  similar  to  sensor  40g. 
?Se  sensor  84  sends  a  signal  to  the  logic  unit  L9 

which  causes  the  unit  to  reverse  the  drive  to  nip 
Tollers  82  and  move  deflector  to  a  remote  location 

65  relative  to  the  path  P9  to  enable  the  source 
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document  to  be  returned  to  the  operator  through 
access  port  78. 

While  the  source  document  is  returning  to  the 
operator,  the  charge  pattern  is  developed  by 
development  station  229  and  brought  to  a  loc- 
ation  adjacent  to  the  charging  station  80  where 
the  movement  of  the  web  is  momentarily  in- 
terrupted.  The  operator  then  inserts  the  receiver 
member  into  the  path  Pg  through  the  access  port 
78  where  its  lead  edge  is  detected  by  sensor  409 
and  a  signal  is  sent  to  the  logic  unit  L9.  Upon 
receipt  of  such  signal,  the  unit  repositions  the 
deflector  83  and  restarts  the  drive  for  the  nip 
rollers  82  and  269  to  transport  the  receiver 
member  into  the  upper  branch  of  path  P9.  As  the 
lead  edge  of  the  receiver  member  approaches 
the  charging  station  80,  the  logic  unit  L9  restarts 
movement  of  the  web  609  .  The  timing  of  trans- 
port  of  the  receiver  member  and  movement  of 
the  web  are  particularly  interrelated  so  that  the 
receiver  member  and  the  toner  developed  charge 
pattern  pass  the  charging  station  80  in  register. 
The  charging  station  80  then  effects  transfer  of 
the  toner  developed  charge  pattern  to  the  re- 
ceiver  member,  and  the  fusing  assembly  509  fixes 
the  transferred  pattern  to  such  member. 
Thereafter,  the  reproduction  bearing  receiver 
member  continues  about  the  path  P9  and  is 
detected  by  sensor  84  which  sends  a  signal  to  the 
logic  unit  Lg.  Upon  receipt  of  such  signal,  the  unit 
repositions  the  deflector  83  and  reverses  the 
drive  for  nip  rollers  82  to  return  the  receiver 
member  to  the  operator.  Simultaneously,  the 
web  609  is  moved  past  the  development  station 
229  where  residual  toner  is  cleaned  in  a  similar 
manner  to  that  described  for  development  station 
20  of  the  embodiment  of  apparatus  10.  The 
apparatus  109  is  then  ready  to  make  another 
reproduction. 

In  the  embodiment  of  the  compact  electro- 
graphic  reproduction  apparatus  1010  of  Fig.  10, 
the  web  6010  is  entrained  about  roller  86  and 
roller  88,  of  a  substantially  larger  diameter,  to 
assume  a  substantially  triangular  path.  The 
common  path  P10  for  the  source  document  and 
the  receiver  member  has  a  portion  coincident 
with  one  leg  of  such  triangular  path.  A  charging 
station  8010  (structurally  and  functionally  similiar 
to  charging  station  80  of  apparatus  109  )  and  an 
exposure  station  2010  (structurally  and  function- 
ally  similar  to  exposure  station  267  of  apparatus 
107  )  are  located  on  opposite  sides  of  the 
coincident  path  portion.  Further,  apparatus  1010 
has  a  second  exposure  station  90  located  adjac- 
ent  to  the  web  6010  upstream  of  the  development 
station  2210.  Exposure  station  90  includes,  for 
Bxample,  a  bank  of  light  emitting  diodes  or 
electrostatic  print  heads  directed  at  the  web.  The 
individual  elements  of  the  exposure  station  90  are 
respectively  controlled  by  the  logic  unit  L10.  By 
such  control,  the  charge  on  the  photoconductive 
surface  layer  1610  of  the  web  6010  can  be  altered 
to  any  desired  extent.  For  example,  areas  of  the 
surface  layer  charge  can  be  completely  erased, 
3r  altered  to  add  new  or  additional  information  to 

source  document  information  for  reproduction. 
Alternatively,  the  exposure  station  90  may  be 
controlled  to  serve  as  the  sole  source  of  inform- 
ation  to  be  reproduced  thereby  eliminating  the 

5  need  for  a  source  document. 
After  the  charge  pattern  is  formed  on  the 

photoconductive  surface  layer  I610  by  exposure 
station  2010  and/or  exposure  station  90,  the 
pattern  is  developed  and  transferred  to  a  receiver 

JO  member  in  a  similar  manner  to  that  described  for 
apparatus  109.  Fixing  of  a  transferred  toner 
developed  charge  pattern  on  a  receiver  member 
is  accomplished  by  a  fuser  assembly  92.  The 
fuser  assembly  92  includes  a  housing  94  having  a 

15  heater  element  96  and  a  fan  98  for  blowing  air 
over  the  heating  element.  The  housing  has  an 
opening  94a  adjacent  to  the  path  P10  downstream 
of  the  area  where  a  developed  charge  pattern  is 
transferred  to  a  receiver  member.  Heated  air 

20  exiting  through  the  opening  94a  impinges  on  the 
receiver  member  and  fixes  the  toner  developed 
charge  pattern  to  the  receiver  member.  The  air 
flow  effected  by  the  fan  98  is  selected  to  be  at  a 
level  such  that  the  toner  of  the  developed  charge 

25  pattern  is  not  disturbed  prior  to  completion  of 
fixing  of  such  toner  to  the  receiver  member. 

The  invention  has  been  described  in  detail  with 
particular  reference  to  preferred  embodiments 
thereof,  but  it  will  be  understood  that  variations 

30  and  modifications  can  be  effected  within  the 
scope  of  the  claims. 

35  Claims 

1.  A  compact  electrographic  apparatus  in- 
cluding  a  photoconductive  member  (14)  movable 
about  a  closed  loop  path,  and  electrographic 

40  process  means  (18,  20,  22,  24,  50),  located  relative 
to  such  path,  for  1)  uniformly  charging  said 
photoconductive  member,  2)  exposing  inform- 
ation  from  a  source  document  onto  the  photo- 
conductive  member  to  form  an  electrostatic 

45  charge  pattern  corresponding  to  such  inform- 
ation,  3)  developing  such  charge  pattern,  4) 
transferring  the  developed  pattern  to  a  receiver 
member,  5)  fixing  the  transferred  pattern  to  such 
receiver  member,  and  6)  cleaning  the  photocon- 

50  ductive  member  for  reuse,  characterized  by 
means  (26)  for  sequentially  transporting  a  source 
document  and  a  receiver  member  selectively 
along  a  common  path  (P)  through  said  apparatus, 
which  path  is  associated  with  said  electrographic 

55  process  means  and  said  photoconductive  mem- 
ber,  and  means  (L)  for  controlling  said  electro- 
graphic  process  means  to  reproduce  information 
from  a  source  document  on  a  receiver  member. 

2.  The  electrographic  apparatus  according  to 
50  Claim  1  wherein  electrographic  process  means 

includes  means  (24)  for  simultaneously  transferr- 
ing  and  fixing  a  developed  charge  pattern  from 
said  photoconductive  member  to  a  receiver 
member. 

55  3.  The  electrographic  apparatus  according  to 

i 



n  i  wnerem  saiu  —  . 
travels  a  plurality  of  times  about  its  closed 

path-  and  wherein  said  electrographic 
ess  means  includes  means  (22)  for  develop- 
such  charge  pattern  during  one  travel  cycle 
cleaning  said  photoconductive  member  for 

e  during  a  second  travel  cycle. 
The  electrographic  apparatus  according  to 

m  1  wherein  said  photoconductive  member 
)  travels  a  plurality  of  times  about  its  closed 

>  path-  and  wherein  said  electrographic 
jess  means  includes  means  (80)  for  uniformly 
rging  said  photoconductive  member  during 
travel  cycle  and  transferring  such  developed 

tern  to  a  receiver  member  during  a  second 
<e\  c y c l e . .  

The  electrographic  apparatus  according  to 
im  1  wherein  said  photoconductive  member 
,)  is  substantially  transparent  to  actinic  ex- 

iure  radiation  in  one  direction;  and  wherein 
d  electrographic  process  means  includes  an 
>osure  radiation  source  (302)  located  within 

•h  photoconductive  closed  loop  path  for 

)0sing  information  from  such  source  document 
to  said  photoconductive  member  by  reflex 

3 0 s u r e . . .   4. 
J  The  electrographic  apparatus  according  to 

»m  1  wherein  said  transport  means  (262) 
iludes  a  first  access  port  (382)  at  one  end  of 

ch  common  path  (P2)  and  a  second  access  port 
»,)  at  the  opposite  end  of  such  common  path, 
d  wherein  a  source  document  and  a  receiver 
amber  enter  such  common  path  at  said  first 

cess  port  and  exit  such  path  at  said  second 

cess  port.  ,. 
7  The  electrographic  apparatus  according  to 

aim  1  wherein  said  photoconductive  member 

4)  travels  about  its  closed  loop  path  in  one 
rection  during  charging,  exposing  and  devel- 

3ing  functions  of  said  electrographic  process 
eans,  and  in  the  opposite  direction  during 
ansfer,  fixing,  and  cleaning  functions  of  said 

lectrographic  process  means. 
8  The  electrographic  apparatus  according  to 

laim  7  wherein  said  transport  means  (26)  m- 

ludes  a  first  access  port  (38)  at  one  end  of  such 

ommon  path  and  a  second  access  port  
 ̂ 
(42)  at 

ie  opposite  end  of  such  common  path;  and 

/herein  a  source  document  enters  such  common 
,ath  at  said  first  access  port  and  exits  such  path 

,t  said  second  access  port  while  said  photocon- 
luctive  member  travels  about  its  closed  loop 
>ath  in  said  one  direction,  and  a  receiver  member 

snters  such  common  path  at  said  second  access 

)0rt  and  exits  such  path  at  said  first  access  port 
while  said  photoconductive  member  travels 

sbout  its  closed  loop  path  in  said  opposite 
direction. 

Patentansprucna 

1  Kompakte,  elektrografische  Vorrichtung  mit 

einem  fotoleitfahigen,  urn  eine  Endlosbahn  be- 

orafischen  Verarbeitungsemncntung  ^o,  zu,  , 
24  50)  die  gegenuber  der  Bahn  so  angeordnet 
ist  daB  sie  1)  das  fotoleitfahige  Element  gleich- 
maBig  ladt,  2)  Informationen  von  einer  Origina  - 
vorlage  auf  das  fotoleitfahige  Element  belichtet, 
wodurch  ein  diesen  Informationen  ent- 
sprechendes  elektrostatisches  Ladungsmuster 
entsteht.  3)  das  Ladungsmuster  entwickelt  4)  das 
entwickelte  Ladungsmuster  auf  ein  Empfanger- 
element  ubertragt,  5)  das  Muster  auf  dem 
Empfangerelement  fixiert  und  6)  das  fotoleit- 

fahige  Element  reinigt,  damit  es  w.ederver- 
wendet  werden  kann,  Harlnmh  qekennzeichnet, 
daB  Mittel  (26)  vorgesehen  sind,  die  nac- 
heinander  eine  Originalvorlage  und  ein  Empfan- 
gerelement  wahlweise  entlang  einer  ge- 
meinsamen,  der  elektrografischer.  Verar- 

beitungseinrichtung  und  dem  fotole.tfah.gen 
Element  zugeordneten  Bahn  (P)  transport^ren 
sowie  Mittel  (L)  die  die  elektrografische  Verar- 
beitungseinrichtung  so  steuern,  daB  s.e  Informa- 

tionen  von  einer  Originalvorlage  auf  e.nem 
Empfangerelement  reproduz.ert. 

2  Elektrografische  Vorrichtung  nach  Anspruch 
1,  dadurch  gekennzeichnet  daB  die  elektro- 

arafische  Verarbeitungseinnchtung  Mittel  (24) 
besitzt,  die  ein  entwickeltes  Ladungsmuster  vom 
fotoleitfahigen  Element  auf  ein  Empfangerele- 
ment  ubertragen  und  gleichzeitig  fixieren 

3  Elektrografische  Vorrichtung  nach  Anspruch 

1,  dadurch  gekennzeichnet,  daB  das  fotoleit- 

fahige  Element  (14)  mehrmals  urn  die  Endlosbahn 
lauft  und  die  elektrografische  Verarbeitung- 
seinnchtung  Mittel  (22)  besitzt  die  das  Ladungs- 
muster  wahrend  eines  Umlaufs  entw.ckeln  und 

das  fotoleitfahige  Element  wahrend  e.nes  zwe.- 

ten  Umlaufs  so  reinigen,  daB  es  wiederverwendet 
werden  kann.  ,  .  , 

7  4  Elektrografische  Vorrichtung  nach  Anspruch 
1  dadurch  gekennzeichnet.  daB  das  fotole.t- 

fahige  Element  (169)  mehrmals  urn  d.e  Endlos- 

bahn  lauft  und  die  elektrografische  Verar- 
beitungseinnchtung  Mittel  (80)  besrtzt,  die  das 

5  fotoleitfahige  Element  wahrend  e.nes  Umlaufs 

gleichmaBig  laden  und  das  entwickelte  Muster 
wahrend  eines  zweiten  Umlaufs  auf  ein 
Empfangerelement  ubertragen. 

5  Elektrografische  Vorrichtung  nach  Anspruch 

V  1.  dadurch  gekennzeichnet,  daB  das  fotoleit- 

fahige  Element  (142)  gegenuber  akt.n.scher  Be- 

lichtungsstrahlung  in  einer  Richtung  .m  wesent- 

lichen  durchlassig  ist  und  die  elektrografische 
Verarbeitungseinnchtung  eine  Bel.chtungs- 

55  strahlenquelle  (302)  umfaBt.  die  in  der  End  os- 
bahn  angeordnet  ist  und  durch  Reflexbel.chtung 
Informationen  von  der  Originalvorlage  auf  das 

fotoleitfahige  Element  belichtet. 
6  Elektrografische  Vorrichtung  nach  Anspruch 

60  1,  dadurch  gekennzeichnet.  daB  die  Trans- 

porteinrichtung  (262)  am  einen  Ende  der  ge- 
meinsamen  Bahn  (P2)  eine  erste  Zugangsoffnung 
(38,)  und  am  anderen  Ende  der  Bahn  eine  zweite 
Zugangsoffnung  (422)  besitzt  und  daB  eine 

65  Originalvorlage  und  ein  Empfangerelement  an 
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aer  ersten  <ajgangsorrnung  aut  die  gemeinsame 
Bahn  gelangen  und  an  der  zweiten  Zugangsoff- 
nung  die  Bahn  wieder  verlassen. 

7.  Elektrografische  Vorrichtung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  daB  sich  das  fotoleit- 
fahige  Element  (14)  in  einer  Richtung  um  die 
Endlosbahn  bewegt,  wahrend  die  elektro- 
grafische  Verarbeitungseinnchtung  ihre  La- 
dungs-,  Belichtungs-  und  Entwicklungsfunktion 
ausfuhrt,  und  sich  in  die  andere  Richtung  be- 
wegt,  wahrend  diese  Einrichtung  ihre  Uber- 
tragungs-,  Fixier-  und  Reinigungsfunktion  aus- 
fuhrt. 

8.  Elektrografische  Vorrichtung  nach  Anspruch 
7,  dadurch  gekennzeichnet,  daB  die  Trans- 
porteinrichtung  (26)  eine  erste  Zugangsoffnung 
(38)  am  einen  Ende  der  gemeinsamen  Bahn  und 
eine  zweite  Zugangsoffnung  (42)  am  anderen 
Ende  der  gemeinsamen  Bahn  besitzt,  und  daB 
eine  Originalvorlage  an  der  ersten  Zugangsoff- 
nung  auf  die  gemeinsame  Bahn  gelangt  und 
diese  an  der  zweiten  Zugangsoffnung  wieder 
verlaBt,  wahrend  das  fotoleitfahige  Element  sich 
in  einer  Richtung  um  die  Endlosbahn  bewegt,  und 
ein  Empfangerelement  an  der  zweiten  Zugangs- 
offnung  auf  die  gemeinsame  Bahn  gelangt  und 
diese  an  der  ersten  Zugangsoffnung  wieder 
verlaBt,  wahrend  das  fotoleitfahige  Element  sich 
in  der  entgegengesetzten  Richtung  um  die  End- 
losbahn  bewegt. 

nevenaications 

1.  Appareil  electrographique  compact  com- 
arenant  un  organe  photoconducteur  (14)  mobile 
e  long  d'une  trajectoire  fermee,  et  des  moyens 
ie  traitement  electrographique  (18,  20,  22,  24,  50), 
iitue  par  rapport  a  la  trajectoire,  pour  1)  charger 
jniformement  I'organe  photoconducteur,  2)  ex- 
joser,  une  information  contenue  sur  un  docu- 
nent,  sur  I'organe  photoconducteur  pour  former 
jn  modele  de  charges  electrostatiques  corres- 
jondant  a  ladite  information,  3)  developper  ledit 
nodele  de  charges  4)  transferer  le  modele 
ieveloppe  sur  un  element  recepteur,  5)  fixer  le 
nodele  transfere  sur  ledit  element,  et  6)  nettoyer 
'organe  photoconducteur  pour  une  nouvelle 
itilisation;  appareil  caracterise  en  ce  qu'il  com- 
)rend  des  moyens  (26)  pour  transporter  sequen- 
iellement  et  selectivement  ledit  document  et 
'element  recepteur  sur  une  trajectoire  commune 
P)  qui  traverse  ledit  appareil  et  qui  est  associee 
lux  moyens  de  traitement  electrographique  et  a 
'organe  photoconducteur,  et  des  moyens  (L) 
>our  commander  lesdits  moyens  de  traitement 
ilectrographiques  afin  de  reproduire  I'informa- 
ion  contenue  sur  ledit  document  sur  un  element 
ecepteur. 

2.  Appareil  conforme  a  la  revendication  1,  dans 
equel  les  moyens  de  traitement  electrogra- 
)hiques  comprennent  des  moyens  (24)  pour 
iimultanement  transferer  et  fixer  un  modele  de 
iharges  developpe  porte  par  I'organe  photocon- 

ducteur  sur  un  element  recepteur. 
3.  Appareil  conforme  a  la  revendication  1,  dans 

lequel  ledit  organe  photoconducteur  (14)  circule 
plusieurs  fois  le  long  de  la  trajectoire  fermee;  et 

5  dans  lequel  les  moyens  de  traitement  electro- 
graphiques  comprennent  des  moyens  (22)  pour 
developper  le  modele  de  charge  lors  d'un  pre- 
mier  cycle  de  deplacement  le  long  de  la  trajec- 
toire  et  pour  nettoyer  ledit  organe  photoconduc- 

10  teur  lors  d'un  second  cycle  de  deplacement  en 
vue  d'une  nouvelle  utilisation. 

4.  Appareil  conforme  a  la  revendication  1  dans 
lequel  I'organe  photoconducteur  (16g)  circule 
plusieurs  fois  le  long  de  la  trajectoire  fermee  et 

15  dans  lequel  lesdits  moyens  de  traitement  elec- 
trographique  comprennent  des  moyens  (80)  pour 
charger  uniformement  ledit  organe  photoconduc- 
teur  lors  d'un  premier  cycle  de  deplacement  le 
long  de  la  trajectoire  et  pour  transferer,  sur 

20  I'element  recepteur,  le  modele  developpe  lors 
d'un  second  cycle  de  deplacement. 

5.  Appareil  conforme  a  la  revendication  1,  dans 
lequel  ledit  organe  photoconducteur  (142)  est 
pratiquement  transparent  au  rayonnement  acti- 

25  nique  servant  a  I'exposition  lorsque  ce  rayonne- 
ment  le  traverse  dans  une  premiere  direction  et 
dans  lequel  les  moyens  de  traitement  electro- 
graphique  comprennent  une  source  (302)  de 
rayonnement  situe  a  I'interieur  de  la  trajectoire 

30  en  boucle  fermee  pour  exposer  I'information 
contenue  sur  le  document  de  maniere  a  former 
par  reflexion  un  modele  sur  I'organe  photocon- 
ducteur. 

6.  Appareil  conforme  a  la  revendication  1,  dans 
35  lequel  les  moyens  de  transport  (262)  comprennent 

un  premier  port  d'acces  (382)  a  I'une  des  extre- 
mites  de  la  trajectoire  commune  (P2)  et  un 
second  port  d'acces  (422)  a  I'autre  des  extremites 
et  dans  lequel  le  document  et  I'element  recepteur 

40  sont  introduits  sur  la  trajectoire  commune  par  le 
premier  port  d'acces  et  sont  extraits  de  cette 
trajectoire  par  le  second  port  d'acces. 

7.  Appareil  conforme  a  la  revendication  1,  dans 
lequel  I'organe  photoconducteur  (14)  circule 

15  plusieurs  fois  le  long  de  la  trajectoire  fermee 
dans  une  premiere  direction  lors  des  operations 
de  charge,  d'exposition  et  de  developpement 
fournies  par  les  moyens  de  traitement  electro- 
graphique  et  dans  une  seconde  direction  oppo- 

50  see  lors  des  operations  de  transfert,  de  fixage  et 
de  nettoyage. 

8.  Appareil  conforme  a  la  revendication  7,  dans 
lequel  les  moyens  de  transport  (26)  comprennent 
un  premier  port  d'acces  (38)  a  I'une  des  extremi- 

55  tes  de  la  trajectoire  commune  et  un  second  port 
d'acces  a  I'autre  des  extremites  et  dans  lequel 
d'une  part  le  document  est  introduit  dans  la 
trajectoire  commune  par  le  premier  port  d'acces 
et  est  extrait  de  cette  trajectoire  par  le  second 

10  port  d'acces  pendant  que  I'organe  photoconduc- 
teur  se  deplace  sur  une  trajectoire  fermee  dans  la 
premiere  direction  et  d'autre  part  I'element 
recepteur  est  introduit  dans  la  trajectoire  com- 
mune  par  le  second  port  d'acces  et  est  extrait  de 

15  cette  trajectoire  par  le  premier  port  d'acces 



darn  que  I  organe  i j m u i u w h — . -   —  -  
;e  sur  sa  trajectoire  fermee  dans  la  seconde 
ction. 
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