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(53)  A  method  and  associated  apparatus  is  disclosed  for 
automatically  providing  a  complete  document  collation 
during  start  up  and  shut  down  of  a  multi-station  document 
inserter.  The  steps  involved  are  initiating  a  Sequence  Start 
Routine  during  start  up  of  the  inserter  in  which  each  feeder 
module  is  activated  sequentially  beginning  with  the  docu- 
ment  feeder  module  most  remote  from  the  envelope  feeder 
module  and  entering  with  the  feeder  module  closest  to  the 
envelope  feeder  module,  and  initiating  a  Clear  Deck  Routine 
during  shut  down  of  the  document  inserter  in  which  each 
feeder  module  is  deactivated  sequentially  beginning  with  the 
document  feeder  module  most  remote  from  the  envelope 
feeder  module  and  ending  with  the  feeder  module  closest  to 
the  envelope  feeder  module. 
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57  A  method  and  associated  apparatus  is  disclosed  for 
automatically  providing  a  complete  document  collation 
during  start  up  and  shut  down  of  a  multi-station  document 
inserter.  The  steps  involved  are  initiating  a  Sequence  Start 
Routine  during  start  up  of  the  inserter  in  which  each  feeder 
module  is  activated  sequentially  beginning  with  the  docu- 
ment  feeder  module  most  remote  from  the  envelope  feeder 
module  and  entering  with  the  feeder  module  closest  to  the 
envelope  feeder  module,  and  initiating  a  Clear  Deck  Routine 
during  shut  down  of  the  document  inserter  in  which  each 
feeder  module  is  deactivated  sequentially  beginning  with  the 
document  feeder  module  most  remote  from  the  envelope 
feeder  module  and  ending  with  the  feeder  module  closest  to 
the  envelope  feeder  module. 





The  present   invention  relates  to  document  inser ters ,   and  m o r e  

par t icular ly   to  mu l t i - s t a t ion   document  i n se r t e r s .  

Known  mul t i - s ta t ion   document  inserters  require  s u b s t a n t i a l  

training  of  inser te r   operators   to  enable  them  to  locate  any  d o c u m e n t s  

present  on  the  t r anspor t   deck  of  the  inserter  prior  to  start  up  or  a f t e r  

shut  down  and  to  manipula te   the  documents  and  feeder  modules  to  p rov ide  

a  complete   document   collation  when  the  inserter  is  ac t iva ted .   That  is,  

prior  to  start   up  the  operator   would  often  have  to  remove  the  d o c u m e n t s  

from  the  t ranspor t   deck  and  reinsert  them  by  hand  into  the  proper  f e e d e r s  

or  discard  t h e m .  

According  to  the  present  invention  there  is  provided  a  m u l t i -  

station  document   inser ter   having  a  plurality  of  document  feeder  modules  

and  an  envelope  feeder   module,  the  inserter  compr is ing:  

switch  means  for  initiating  Sequence  Start  and  Clear  D e c k  

Rout ines ;  

supervisory  control  means  for  t ransmi t t ing   control  signals  t o  

each  of  the  document   feeder  modules  of  the  document  inserter  in 

sequence  beginning  with  the  document  feeder  station  most  remote  f r o m  

the  envelope  feeder   module  upon  activation  of  said  switch  means;  and 

d is t r ibuted   processing  means  associated  with  each  of  sa id  

document  feeder   modules,  said  distributing  processing  means  r ece iv ing  

the  control  signals  from  said  supervisory  control  means  and  act ivat ing  i t s  

associated  feeder   module  to  feed  a  document  during  the  Sequence  S t a r t  

Routine,  said  d is t r ibuted  processing  means  receiving  control  signals  f r o m  

said  supervisory  control  means  and  deact ivat ing  its  associated  f e e d e r  

module  after  feeding  a  document  during  the  Clear  Deck  Routine;  w h e r e -  

by,  in  use,  the  inser ter   can  provide  a  complete  document  collation  during 

start  up  and  shut  down.  



In  this  spec i f ica t ion ,   there  is  disclosed  a  method  and  asso-  

ciated  appara tus   for  au toma t i ca l ly   providing  a  complete   document  co l -  

lation  during  s tar t   up  and  shut  down  of  a  mul t i - s ta t ion   document  i n s e r t e r ,  

comprising  the  steps  of  ini t iat ing  a  Sequence  Start  Routine  during  start  up 
of  the  inser ter   in  which  each  feeder  is  ac t iva ted   sequentially  beginning 

with  the  document   feeder   module  most  remote  from  the  envelope  f e e d e r  

module  and  ending  with  the  feeder  module  closest  to  the  envelope  f e e d e r  

module,  and  ini t iat ing  a  Clear  Deck  Routine  during  shut  down  of  t h e  

document  inser ter   in  which  each  feeder  module  is  deac t iva ted   sequen-  

tially  beginning  with  the  document  feeder  module  most  remote  from  t h e  

envelope  feeder  module  and  ending  with  the  feeder  module  closest  to  t h e  

envelope  feeder   m o d u l e .  

The  invent ion  will  be  bet ter   understood  from  the  fol lowing 

non-limiting  descr ipt ion  of  an  example  thereof   given  with  reference  t o  

the  accompanying  drawings  in  wh ich : -  

FIGURE  1  is  a  schemat ic   view  of  the  ar rangement   of  t h e  

feeder  modules  for  a  six  station  document  inserter ,   excluding  the  enve -  

lope  feeder  module;  and  

FIGURE  2  is  a  flow  chart  of  the  supervisory  program  i l lus-  

trating  the  Sequence  Start   and  Clear  Deck  Routines  used  in  a  documen t  

inserter  according  to  the  present  invent ion .  

Referr ing  to  Figure  1,  one  a r rangement   for  a  mu l t i - s t a t i on  

document  inserter   is  i l lustrated  as  10.  The  details  of  such  a  m u l t i - s t a t i o n  

document  inser ter ,   including  the  programs  and  c i rcui t ry  therefor ,   a r e  

disclosed  in  U.S.  Patent   Application  Serial  No.  394,388,  European  P a t e n t  

Application  No.  (Ref:  E59/13)  of  which  the  inventors  are  P e t e r  

N.  Piotroski  and  John  M.  Gomes,  enti t led,   UNIVERSAL  MULTI-STATION 

DOCUMENT  INSERTER  the  disclosure  of  which  is  incorporated  herein  by 

r e f e r e n c e .  

As  i l lustrated  in  Figure  1,  the  document  inserter   10  includes  a  

plurality  of  feeder  modules  12,  14,  16,  18,  20,  22,  and  24.  Feeder  module  

12  is  an  envelope  feeder  and  is  positioned  at  one  end  of  t ransport   deck  o r  



path  26.  The  other  document   feeder   modules,  14-24,  may  comprise  any  

type  feeder   modules,  such  as  those  disclosed  in  the  a forement ioned   p a t e n t  

appl icat ion.   Fur ther ,   the  feeder   module  24,  which  is  the  feeder  module  

most  remote   from  the  envelope  feeder  module  12,  is  typically  a  c o n t r o l  

document   feeder .   Moreover,  it  is  the  first  document  feeder  along  t h e  

document   t ranspor t   path  26  of  the  inserter  10  since  the  documents   are  f e d  

from  left  to  right  in  the  direction  of  the  arrow  in  Figure  1.  Further,   as  

disclosed  in  the  a fo rement ioned   copending  patent  application,   the  f e e d e r  

modules  14-24  typically  include  scanners  for  communicat ing  with  t h e  

supervisory  control  circuit  28.  Further ,   the  supervisory  control  circuit  28 

includes  a  plurality  of  PROMS  programmed  to  operate  the  inserter  in 

accordance   with  a  desired  cus tomer   conf igura t ion .  

The  operator   ac tua te s   a  switch  (finger  touch)  on  the  c e n t r a l  

control  display  30  to  ini t iate   the  Sequence  Start  Routine.  Upon  a c t i v a t i o n  

of  the  switch  for  the  Sequence  Start  Routine,  the  supervisory  con t ro l  

circuit  28  ini t iates  a  Sequence  Start   Routine.  In  carrying  out  this  rou t ine ,  

signals  are  sequential ly  t r an smi t t ed   from  the  supervisory  control  c i r c u i t  

28  to  each  uniquely  addressed  feeder  module  and  the  distr ibuted  p rocesso r  
associated  therewi th   over  signal  bus  32  beginning  with  the  feeder  module  

24  most  remote  from  the  envelope  feeder  module  12.  In  response  to  a  

signal  from  the  supervisory  control  circuit  28,  the  addressed  d i s t r ibu ted  

processor  ac t ivates   the  appropr ia te   module  devices  (motor,  clutch,  and  

brake)  for  one  cycle  to  feed  a  document(s)  onto  the  t ransport   deck  26. 

The  supervisory  control  circuit  28  then  transmits  a  signal  to  the  n e x t  

uniquely  addressed  feeder  module  22  and  its  associated  distributed  p ro -  

cessor  ac t ivates   the  appropr ia te   module  devices  for  one  cycle  to  feed  a  

document(s)  onto  the  t ransport   deck  26.  This  process  is  r e p e a t e d  

sequential ly  for  the  remaining  feeder  modules  20-12  so  that  a  c o m p l e t e l y  

collated  stack  of  documents  is  t ransmit ted   to  and  inserted  into  t h e  

envelope  at  the  envelope  feeder  module  12.  Thereaf ter ,   all  of  the  f e e d e r  

modules  feed  documents  onto  the  transport   deck  26  every  cyc l e .  

The  operator  also  actuates   a  switch  (finger  touch)  on  t h e  

central   control  display  30  to  initiate  the  Clear  Deck  (Sequence  Stop) 

Routine.  Thereupon,  the  supervisory  control  circuit  28  init iates  the  C lea r  



Deck  Routine.   In  ca r ry ing   out  the  routine,  signals  are  s equen t i a l ly  

t r a n s m i t t e d   from  the  supervisory  control  circuit  28  to  each  uniquely  

addressed  feeder  module  and  the  dis t r ibuted  processor  associated  t h e r e -  

with,  beginning  with  the  feeder   module  24  most  remote  from  the  enve lope  

feeder  module  12.  The  supervisory  control  circuit  28  sends  a  signal  to  t h e  

dis t r ibuted  processor  to  d e a c t i v a t e   the  feeder  module  24.  After  f e e d e r  

module  24  is  deac t iva ted ,   the  supervisory  control  circuit  28  sends  a  s ignal  

to  the  adjacent  module  22  to  deac t iva te   it.  This  process  is  r e p e a t e d  

sequent ia l ly   for  the  remaining  modules  20-12  so  that  a  final  c o m p l e t e l y  

collated  stack  of  documents   is  t r ansmi t t ed   to  and  inserted  into  an  

envelope  at  the  envelope  feeder  module  12.  That  is,  no  documents  will  

remain  on  the  t ransport   deck  26.  

As  apparent  from  the  flow  chart  34  in  Figure  2,  once  t h e  

supervisory  control  circuit   28  ini t ia tes   the  Sequence  Start  Routine,  t h e  

inserter  10  is  sequenced  on  for  one  cycle  with  the  first  feeder  module  24, 

(the  one  most  remote  from  the  envelope  feeder  module  12)  feeding  a  

document(s)  onto  the  t ranspor t   deck  26.  The  adjacent  feeder  module  22  is 

then  sequenced  on  for  one  cycle  to  feed  a  document(s)  onto  the  t r a n s p o r t  

deck  26.  This  process  is  continued  sequential ly  with  the  remaining  f e e d e r  

modules  20-14,  to  provide  a  comple te   collation  of  documents  for  inse r t ion  

into  an  envelope  feeder  module  12.  Thereaf ter ,   the  inserter  10  will  

undergo  continuous  operat ion  by  feeding  the  proper  documents  from  e a c h  

feeder  module,  24-14,  and  the  envelope  from  envelope  feeder  12,  dur ing 

each  cycle,  as  described  in  the  a forement ioned   copending  patent  app -  

l i ca t ion .  

Once  the  supervisory  control  circuit  28  init iates  the  C l e a r  

Deck  Routine,  the  inserter   10  is  sequenced  off  with  the  first  f e e d e r  

module  24  (the  one  most  remote   from  the  envelope  feeder  module  12) 

being  deac t iva ted   after  it  has  fed  a  document(s)  onto  the  t ransport   deck  

26.  The  adjacent  feeder  module  22  is  then  sequenced  off  after  it  has  f ed  

a  document(s)  onto  the  t ranspor t   deck  26.  This  process  is  con t inued  

sequential ly  with  the  remaining  feeder  modules  20-14  to  provide  a  f ina l  

completely  collated  stack  of  documents   for  insertion  into  an  envelope  a t  

the  envelope  feeder  module  12  without  any  documents  remaining  on  t h e  



t ranspor t   deck  26 .  

It  should  be  understood  by  those  skilled  in  the  art  that  var ious  
modif icat ions   may  be  made  in  the  disclosed  and  i l lustrated  embod imen t  
without  depar t ing  from  the  present  inven t ion .  



1.  A  mul t i - s ta t ion   document   inser ter   having  a  plurality  of  docu-  

ment  feeder   modules  and  an  envelope  feeder   module,  the  i n s e r t e r  

c o m p r i s i n g :  

switch  means  for  in i t ia t ing  Sequence  Start  and  Clear  Deck  

Rou t ine s ;  

supervisory  control  means  for  t r ansmi t t ing   control  signals  t o  

each  of  the  document  feeder   modules  of  the  document  inserter   in  

sequence  beginning  with  the  document   feeder  station  most  remote  f r o m  

the  envelope  feeder  module  upon  ac t iva t ion   of  said  switch  means;  and  

dis t r ibuted  processing  means  associa ted  with  each  of  sa id  

document  feeder   modules,  said  d is t r ibut ing   processing  means  rece iv ing  

the  control   signals  from  said  supervisory  control   means  and  act ivat ing  i ts  

associa ted   feeder   module  to  feed  a  document   during  the  Sequence  S t a r t  

Routine,  said  distr ibuted  processing  means  receiving  control  signals  f rom 

said  supervisory  control  means  and  deac t iva t ing   its  associated  f e e d e r  

module  af ter   feeding  a  document  during  the  Clear  Deck  Routine;  w h e r e -  

by,  in  use,  the  inserter   can  provide  a  comple te   document  collation  during 

start   up  and  shut  down.  

2.  An  inserter  according  to  Claim  1,  wherein  said  supervisory 

control  means  is  p rogrammed  with  the  Sequence  Start  and  Clear  Deck  

R o u t i n e s .  

3.  An  inserter   according  to.  Claim  1  or  2,  wherein  said  swi tch  

means  is  included  in  a  central   control   d i sp lay .  

4.  An  inserter  according  to  Claim  1,  2  or  3,  wherein  said  swi tch  

means  includes  a  first  switch  for  in i t ia t ing  the  Sequence  Start  Rou t ine  

and  a  second  switch  for  ini t iat ing  the  Clear  Deck  Rou t ine .  



5.  A  method  for  au tomat ica l ly   providing  n  comple te   d o c u m e n t  

collation  during  s ta r t   up  and  shut  down  in  a  mu l t i - s t a t ion   d o c u m e n t  

inser ter   having  a  p lural i ty   of  document  feeder  modules  and  an  e n v e l o p e  

feeder  module,  comprising  the  steps  of; 

in i t ia t ing   a  Sequence  Start  Routine  during  start   up  of  t h e  

document  inser te r   in  which  each  feeder  module  is  ac t iva ted   s equen t i a l ly  

beginning  with  the  document  feeder  module  most  remote   from  t h e  

envelope  feeder  module  and  ending  with  the  document   feeder  module  

closest  to  the  envelope  feeder  module;  and 

ini t ia t ing  a  Clear  Deck  Routine  during  shut  down  of  t h e  

document  inser ter   in  which  each  feeder  module  is  deac t iva t ed   s equen -  

tially  beginning  with  the  document  feeder  module   most  remote  from  t h e  

envelope  feeder   module  and  ending  with  the  document   feeder  module  

closest  to  the  envelope  feeder  module .  

6.  A  method  according  to  Claim  5,  including  the  step  of  a c t u a -  

ting  a  switch  to  ini t ia te   the  Sequence  Start  Rou t i ne .  

7.  A  method  according  to  Claim  5,  including  the  step  of  a c t u a -  

ting  a  switch  to  in i t i ta te   the  Clear  Deck  Rout ine .  

8 .   A  method  according  to  Claim  6,  including  the  step  of  t r a n s -  

mitting  a  signal  to  the  first  feeder  module  in  the  sequence  upon  a c t u a t i o n  

of  the  switch  init iat ing  the  Sequence  Start  Rou t ine .  

9.  A  method  according  to  Claim  7,  including  the  step  of  t r a n s -  

mitting  a  signal  to  the  first  feeder  module  in  the  sequence  upon  a c t u a t i o n  

of  the  switch  initiating  the  Clear  Deck  Rout ine .  
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