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©  Mail  routing  system. 

©  Mail  routing  system  comprising  an  input  system 
(1),  a  postal  transmission  system  (2)  and  an  output 
system  (3).  Electronic  replicas  are  made  of  the  ad- 
dressing  information  of  the  items  of  mail,  which 
replicas  are  then  converted  into  control  codes  which 
are  used  to  drive  routing  elements  (10).  On  the  input 
side  -  at  least  in  the  case  of  items  of  mail  for  which 
the  conversion  into  control  codes  is  relatively  time- 
consuming  -  only  the  most  significant  part  of  the 
control  code,  necessary  for  routing  the  items  of  mail 
to  the  correct  output  system,  is  generated.  During 

transport,  or  upon  arrival,  the  less  significant  part  of 
the  control  code  is  then  additionally  generated.  The 
conversion  elements  (8)  form,  by  means  of  a  net- 
work  (12,  13),  a  conversion  pool,  as  a  result  of  which 
the  conversion  capacity  can  be  spread  optimally 
over  the  various  input  channels  (a...n)  and  various 
input  and  output  systems.  An  interpretation  element 
(14)  derives  from  the  conversion  results  of  the  var- 
ious  conversion  elements  (8),  by  comparing  and 
supplementing,  the  most  likely  control  code. 
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Where  necessary,  the  content  of  the  European 
Patent  Application  EP  92200444.5  and  the  Euro- 
pean  Patent  Application  EP  92201486.5,  both  in  the 
name  of  the  Applicant,  are  deemed  to  be  part  of 
the  present  application. 

A.  BACKGROUND  OF  THE  INVENTION 

The  invention  relates  to  a  mail  routing  system 
comprising  an  input  system  (1),  a  postal  transmis- 
sion  system  (2)  and  an  output  system  (3),  the  input 
system  being  provided  with  input  means  (4)  for 
inputting  items  of  mail,  scanning  means  (5)  for 
scanning  the  addressing  information,  such  as  post- 
code  and  destination  address,  which  is  physically 
present  on  the  items  of  mail,  and  converting  it  into 
electronic  or  optical  replicas,  an  identification  code 
generator  (6)  for  assigning  identification  codes  to 
each  input  item  of  mail  and  corresponding  replica, 
and  means  (7)  for  applying  to  each  item  of  mail 
such  an  identification  code  in  machine-readable 
form,  the  input  system  comprising  conversion 
means  (8)  or  being  connected  thereto,  for  convert- 
ing  said  replicas  into  machine-readable  control 
codes,  and  both  the  input  system  and  the  output 
system  being  provided  with  routing  means  (10)  for 
routing,  under  the  control  of  such  machine-reada- 
ble  control  codes,  the  items  of  mail  to  the  place  of 
destination.  Such  a  system  is  disclosed  by  the 
European  Patent  Application  EP  92200444.5  in  the 
name  of  Applicant.  This  application,  in  particular, 
deals  with  the  possibilities  offered  by  electronic 
control  codes,  namely  the  ability  to  mutate  or 
change  them,  in  order  to  be  able  to  manipulate 
items  of  mail  remotely  and,  for  example,  to  cause 
an  item  of  mail  to  be  delivered  at  an  address 
different  from  that  stated  by  the  original  addressing 
information,  or  to  cause  the  item  of  mail  to  be 
delivered  in  a  particular  period  of  time.  The  object 
of  the  present  invention  is  to  guarantee  an  im- 
proved  passage  of  the  items  of  mail  to  be  routed 
through  the  routing  system.  Another  object  of  the 
invention  is  to  reduce  the  percentage  of  items  of 
mail  whose  addressing  information  cannot  be  con- 
verted  automatically,  the  "rejects". 

B.  SUMMARY  OF  THE  INVENTION 

The  invention  is  based  on  the  insight  that,  for 
those  cases  where  on  the  input  system  side  the 
address  data  of  the  items  of  mail  cannot  be  con- 
verted  automatically  and  in  a  short  time  into  com- 
plete  control  codes  (in  electronic  or  optical  or  alter- 
natively  in  bar  code  form)  it  is  sufficient  to  use  an 
incomplete  control  code  as  long  as  this  is  capable 
of  driving  the  first  routing  step,  the  routing  means 
of  the  input  system,  correctly.  If  that  control  code  is 
sufficient  to  send  the  item  of  mail,  by  means  of  the 

routing  means  of  the  input  system,  into  the  right 
main  direction  (to  the  correct  output  system),  the 
information  which  (only  after  considerable  time)  is 
necessary  for  driving  the  routing  means  in  the 

5  output  system,  can  be  sent  afterwards  or  even 
generated  in  that  output  system  itself  based  on  the 
"raw"  information  (the  original  addressing  informa- 
tion  or  a  replica  thereof)  which  is  sent  to  the  output 
system  by  the  input  system.  In  other  words,  the 

io  invention  is  based  on  the  insight  that  in  the  input 
system  as  little  processing  time  as  possible  should 
be  used  for  generating  control  codes  which  only 
need  be  used  at  a  later  stage,  namely  in  the  output 
system,  and  which,  as  sending  the  item  of  mail 

75  does  after  all  take  considerable  time,  can  be  gen- 
erated  more  effectively  during  that  sending  time.  A 
further  consideration  on  which  the  invention  pre- 
sented  below  is  based  is  that  the  present-day 
transmission  techniques  of  electronic  or  optical  sig- 

20  nals  make  it  possible  to  carry  out  the  operations 
required  for  the  automatic  routing  of  items  of  mail, 
in  particular  the  derivation  of  machine-processable 
control  codes  from  the  original  address  information 
of  the  items  of  mail  or  from  electronic  or  optical 

25  replicas  thereof,  in  a  time-distributed  or  location- 
distributed  manner.  A  further  advantage  in  so  doing 
is  that  the  load  on  the  conversion  elements  can  be 
distributed  more  uniformly  and  flexibly  over  the 
various  points  in  the  input  system  and  the  output 

30  system  where  that  conversion  is  required.  It  is  also 
possible  for  conversion,  in  particular  manual  con- 
version  of  "difficult"  postal  addresses  (for  example 
without  postcodes)  to  be  farmed  out  to  "home- 
workers".  The  invention  therefore  comprises  a  mail 

35  routing  system  comprising  an  input  system  (1),  a 
postal  transmission  system  (2)  and  an  output  sys- 
tem  (3),  the  input  system  being  provided  with  input 
means  (4)  for  inputting  items  of  mail,  scanning 
means  (5)  for  scanning  the  addressing  information, 

40  such  as  postcode  and  destination  address,  which  is 
physically  present  on  the  items  of  mail,  and  con- 
verting  it  into  electronic  or  optical  replicas,  an  iden- 
tification  code  generator  (6)  for  assigning  identifica- 
tion  codes  to  each  input  item  of  mail  and  cor- 

45  responding  replica,  and  means  (7)  for  applying  to 
each  item  of  mail  such  an  identification  code  in 
machine-readable  form,  the  input  system  compris- 
ing  conversion  means  (8)  or  being  connected 
thereto,  for  converting  said  replicas  into  machine- 

50  readable  control  codes,  and  both  the  input  system 
and  the  output  system  being  provided  with  routing 
means  (10)  for  routing,  under  the  control  of  such 
machine-readable  control  codes,  the  items  of  mail 
to  the  place  of  destination,  according  to  the  inven- 

55  tion  the  output  system  comprising  a  verification 
element  (11)  for  verifying  the  machine-readable 
control  codes  originating  on  the  input  side,  for 
suitability  and  completeness  for  controlling  the 
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routing  means  on  the  destination  side,  and  also 
conversion  means  (8)  for  converting  said  address 
information,  which  is  physically  present  on  the 
items  of  mail,  or  a  replica  thereof  into  machine- 
readable  control  codes  in  the  case  where  the  ma- 
chine-readable  control  codes  transmitted  from  the 
input  system  to  the  output  system  are  missing  or 
are  found  to  be  unsuitable  for  controlling  the  rout- 
ing  means  of  the  output  system. 

In  more  detail,  the  mail  routing  system  accord- 
ing  to  the  invention  preferably  comprises  transmis- 
sion  means  (12)  for  transmitting  said  replicas  from 
the  input  system  to  the  output  system,  and  an 
output  system  which  likewise  comprises  conversion 
means  (8)  for  converting,  at  least  in  the  case  where 
the  machine-readable  control  codes  originating 
from  the  input  system  are  missing  or  are  found  to 
be  unsuitable  for  controlling  routing  means  of  the 
output  system,  such  transmitted  replicas  or  a  part 
thereof  into  machine-readable  control  codes  for 
controlling  said  routing  means  of  the  output  sys- 
tem. 

Preferably,  the  mail  routing  system  is  char- 
acterized  in  that  said  conversion  means  are  formed 
by  a  network  (13)  to  which  a  number  of  conversion 
elements  (8)  of  various  types  are  connected,  to 
whose  inputs  said  replicas  of  the  original  address- 
ing  information  present  on  the  items  of  mail  are 
transmitted  via  said  network,  and  whose  output 
signals,  likewise  via  the  same  network,  are  pre- 
sented  to  an  interpretation  element  (14)  which  de- 
rives  from  the  output  signals  of  said  various  con- 
version  elements  the  most  likely  machine-readable 
control  code  and  emits  this  to  the  downstream 
routing  means.  The  fact  that  both  the  input  sys- 
tems  and  the  output  systems  comprise  conversion 
elements  -  namely,  in  the  input  system,  for  gen- 
erating  the  control  information  for  at  least  the  rout- 
ing  means  within  that  input  system,  and  in  the 
output  system  for  generating,  where  required,  sup- 
plementary  control  information  for  the  routing 
means  of  the  output  system  -  makes  it  eminently 
possible  for  the  input  system  and  the  output  sys- 
tem  to  be  essentially  identical  and  both  to  com- 
prise  said  input  means,  said  scanning  means,  said 
identification  code  printer,  said  conversion  means, 
said  interpretation  element,  said  verification  ele- 
ment  and  said  routing  means. 

In  more  detail,  provision  is  preferably  made  for 
the  items  of  mail  to  be  input  in  the  input  system  (1) 
or  in  the  output  system  (3),  via  different,  physically 
separated  channels  (a...n)  and  for  each  channel  to 
be  provided  with  said  scanning  means  (5)  for  scan- 
ning  addressing  information  present  on  the  items  of 
mail  and  converting  this  into  replicas  of  said  ad- 
dressing  information,  while  the  replicas  thus 
formed,  originating  from  all  the  input  channels,  are 
presented  via  said  network  to  the  various  conver- 

sion  elements. 
Apart  from  the  fact  that  the  invention  -  generat- 

ing  (by  conversion  of  the  addressing  information)  at 
least  the  most  significant  part  of  the  control  code 

5  on  the  input  side  and  only  then  generating  that  part 
of  the  control  code  which  is  necessary  for  routing 
on  the  output  side  -  is  applicable  to  items  of  mail 
which  are  relatively  difficult  to  process,  and  to 
rejects,  the  present  invention  also  supports  another 

io  mail-processing  policy,  namely  that  which  involves 
generating,  in  the  input  system,  only  the  most 
significant  part  of  the  control  code  for  all  items  of 
mail  -  the  part  required  for  driving  the  routing 
means  on  the  input  side.  Thus  the  conversion  time 

is  on  the  input  side  is  minimized  for  all  items  of  mail, 
rather  than,  as  in  the  above,  keeping  within  limits 
only  the  processing  time  (waiting  time)  of  the  items 
of  mail  which  are  relatively  difficult  to  convert.  That 
part  of  the  control  code  which  is  only  used  on  the 

20  output  side,  then  has  to  be  converted  when  the 
item  of  mail  is  en  route  to  the  output  system 
defined  by  the  most  significant  part  of  the  control 
code.  The  result  is  that,  in  the  processing  of  all 
items  of  mail,  the  conversion  time  on  the  input  side 

25  is  minimized  and  that,  for  the  purpose  of  generat- 
ing  the  control  codes  important  to  the  output  sys- 
tem,  there  is  considerable  freedom  in  timing,  as  a 
result  of  which  the  capacity  requirement  of  conver- 
sion  means  is  minimized.  Making  use  of  this  pro- 

30  cessing  policy,  the  invention  therefore  comprises  a 
mail  routing  system  as  indicated  in  the  preamble, 
which  is  characterized  in  that  the  input  system  (1) 
comprises  conversion  means  (8),  or  is  connected 
thereto,  for  converting  said  replicas  into  machine- 

35  readable  control  codes  for  exclusively  driving  the 
routing  means  (10)  in  said  input  system,  while  the 
output  system  (3)  likewise  comprises  conversion 
means  (8),  or  is  connected  thereto,  for  converting 
the  addressing  information  physically  present  on 

40  the  items  of  mail,  or  converting  a  replica  thereof 
into  machine-readable  control  codes  for  controlling 
the  routing  means  (10)  of  the  output  system. 

It  is  furthermore  possible  to  connect  the  con- 
version  elements  of  the  various  input/output  sys- 

45  terns  to  one  another  into  one  conversion  pool,  as  a 
result  of  which  the  conversion  capacity  of  the  total 
mail  routing  system  can  be  allocated  over  the 
various  input/output  systems  in  an  optimum  man- 
ner. 

50 
C.  ILLUSTRATIVE  EMBODIMENTS 

FIG.  1  shows  a  preferred  embodiment  of  a  mail 
routing  system  according  to  the  invention. 

55  FIG.  2  shows  a  more  detailed  elaboration  of  the 
input  system  of  the  mail  routing  system  of  FIG.  1. 

FIG.  1  shows  a  mail  routing  system  which  is 
formed  by  three  main  components,  viz.  an  input 

3 
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system  1  ,  a  (postal)  transmission  system  2  and  an 
output  system  3.  The  essence  of  the  invention  is 
retained  in  the  input  system  and  the  output  system. 
These  systems  may,  as  will  be  discussed  in  more 
detail  in  connection  with  FIG.  2,  be  essentially 
identical  to  one  another,  as  most  functions  are 
used  both  for  input  processing  and  for  output  pro- 
cessing. 

The  input  system  1  is  formed  by  an  input 
element  4  which  is  connected  to  the  "postal  collec- 
tion  system",  formed  by  letterboxes,  pillarboxes 
and  local  post  offices,  via  which  letters  and  other 
items  of  mail  are  presented  to  the  mail  routing 
system.  Connected  to  the  postal  transmission  sys- 
tem  2  there  are  various  input  and  output  systems. 
In  practice,  an  input  system  1  can  be  used  as  an 
output  system  3  and  vice  versa.  The  input  systems 
and  output  systems  are  accommodated  in  so- 
called  "HUBs",  large  postal  "processing  factories", 
in  which,  in  each  24-hour  period,  many  millions  of 
items  of  mail  are  processed  (in  the  Netherlands  at 
present  approximately  17  million  of  items  of  mail 
per  24-hour  period).  The  incoming  stream  of  mail  is 
received  by  the  input  element  4  which  sends  the 
items  of  mail  on  to  a  scanning  element  5,  in 
present-day  practice  a  video  camera  with  ancillary 
equipment,  which  makes  an  electronic,  digitalized 
replica  of  the  address  information  on  the  items  of 
mail,  in  particular  the  postcode,  but  also  of  possible 
further  destination,  processing  or  sender  codes.  It 
can  be  envisaged  that  instead  of  an  electronic 
replica,  an  optical  replica  is  also  possible,  which 
may  be  stored,  for  example,  on  an  optical-memory 
disc  and  which  can  be  transferred  via  an  optical 
network.  To  each  item  of  mail,  a  unique  identifica- 
tion  code  is  assigned  which  is  both  applied  to  the 
item  of  mail,  printed  by  a  printer  7,  and  appended 
to  said  replica  as  a  "label",  so  that  each  replica 
can  be  linked  to  the  associated  item  of  mail.  The 
items  of  mail  are  then  buffered  temporarily  in  a 
buffer  9,  before  they  are  routed  by  a  routing  ele- 
ment  10,  in  practice  one  or  more  automatic  mail 
sorting  machines,  to  a  particular  main  destination  - 
a  particular  output  system.  The  digital  replicas  are 
fed  to  a  number  of  conversion  elements  8  via  a 
broad-band  "local  area  network"  (LAN)  13.  These 
conversion  elements  8  serve  to  convert  the  digital 
video  images  into  control  codes  which  are  suitable 
for  driving  the  routing  element  10  of  the  input 
system  1.  The  control  codes  need  not  per  se 
already  be  suitable  for  controlling  routing  element 
10  in  the  output  system  3.  If  the  addressing  in- 
formation,  in  particular  the  postcode,  is  present  on 
the  items  of  mail  in,  for  example,  OCR  characters, 
these  can  be  converted  readily  and  rapidly  into  a 
(digital)  control  code.  The  conversion  of  addresses 
present  in  normal  typescript  requires  slightly  more 
processing  time,  while  handwritten  addresses  will 

generally  mostly  have  to  be  processed  manually. 
Incidentally,  methods  and  aids  are  being  developed 
at  present  to  allow  even  handwritten  postcodes  to 
be  converted  automatically,  inter  alia  by  using  -  in 

5  the  case  of  letter  post  -  detection  codes  such  as 
"postcode  frames",  for  machine  detection  of  the 
location  and  the  content  of  the  postcodes  (see 
Application  EP  92201486.5  in  the  name  of  the 
Applicant).  The  "most  difficult"  addresses  are 

io  those  addresses  where  the  postcode  is  missing 
(the  postcode,  after  all,  forms  the  most  important 
information  for  the  mail  routing  process).  The  con- 
version  of  this  address  information  must  be  carried 
out  manually  and  is  very  time  -  consuming.  The 

is  conversion  elements  8  consist  of  various  types, 
namely  one  or  more  for  converting  OCR  char- 
acters,  one  or  more  for  converting  typescript,  one 
or  more  for  converting  handwritten  characters  with- 
in  a  "postcode  frame",  one  or  more  for  converting 

20  handwritten  characters  without  "postcode  frame" 
and  one  or  more  for  converting  "difficult  address- 
es",  the  addresses  in  which  the  postcodes  are 
entirely  missing;  this  last  type  is  at  present  formed 
by  coding  stations  which  are  operated  manually.  All 

25  these  types  of  conversion  elements  are  connected 
to  the  LAN  13.  The  electronic  replica  is  presented 
to  all  conversion  elements,  but  not  to  the  coding 
stations;  these  coding  stations  are  only  presented 
with  those  replicas  which  do  not  provide  a  usable 

30  result  via  the  other  conversion  elements  8  ("re- 
jects").  Whether  or  not  a  conversion  result  is  us- 
able  is  checked  by  an  interpretation  element  14 
which  is  connected,  via  the  LAN  13,  to  each  con- 
version  element  8.  This  interpretation  element  14 

35  serves  as  the  control  element  for  the  conversion 
process.  Only  if  the  conversion  result  meets  certain 
criteria  is  that  conversion  result,  an  electronic  (or,  if 
the  LAN  is  an  optical  LAN,  an  optical)  control  code 
transmitted  via  the  LAN  to  the  routing  element  10. 

40  The  assessment  criteria  used  by  the  interpretation 
element  14  are,  for  example:  the  resulting  control 
code  must  meet  a  formal  requirement,  such  as  first 
a  series  of  four  digits,  then  a  space  and  then  a 
series  of  two  letters.  Since  (in  the  Netherlands)  the 

45  left-hand  digits  are  the  most  significant  code  ele- 
ments,  the  interpretation  element  14  is  preferably 
set  in  such  a  way  that,  if  the  left-hand  two  code 
elements  already  consist  of  digits,  the  control  code 
is  already  transmitted  to  the  routing  element  10  (of 

50  the  input  system),  as  that  element  does  not  require 
more  than  these  first  two  code  elements  for  routing 
the  item  of  mail  to  the  correct  output  system. 
Incidentally,  the  conversion  elements  8  are  gen- 
erally  given  a  certain  time  for  converting  the  repli- 

55  cas  supplied,  a  time  which  in  many  cases  is  suffi- 
cient  for  converting  the  complete  postcode.  The 
interpretation  element  13  also  compares  the  con- 
version  results  of  the  various  conversion  elements 

4 
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8  and  is,  for  example,  set  in  such  a  way  that  a 
conversion  result  is  approved  only  if  there  are  at 
least  two  conversion  elements  which  give  the  same 
conversion  result,  with  respect  to  the  entire  post- 
code  or  to  the  first  two  code  elements.  Another 
possibility  is  for  the  interpretation  element  still  to 
derive  from  the  conversion  results  of  different  con- 
version  elements,  even  if  these  differ  from  one 
another,  the  most  likely  postcode,  for  example  if  a 
number  of  conversion  elements  emit  the  same  first 
three  code  elements  and  a  few  other  conversion 
elements  emit  the  same  last  three  code  elements; 
the  interpretation  element  13  will  then  select,  as  the 
most  likely  postcode,  a  control  code  which  is 
formed  by  the  first  three  code  elements  on  which 
the  first  mentioned  conversion  elements  agreed, 
and  the  last  three  code  elements  on  which  the  last 
mentioned  conversion  elements  agreed. 

The  control  codes  thus  generated  are  transmit- 
ted  both  to  the  routing  element  10  and,  via  the 
WAN  12  to  the  output  system.  Connected  to  this 
WAN  12  there  are,  incidentally,  also  a  number  of 
conversion  elements  8,  namely  a  number  of  oper- 
ator-operated  coding  stations  which  therefore  pro- 
cess,  in  particular,  those  replicas  which  have  been 
rejected  by  the  interpretation  element  14,  the  re- 
jects.  If  the  first  two  code  elements,  required  for 
controlling  the  routing  element  10  of  the  input 
system,  were  approved  by  the  interpretation  ele- 
ment  14,  but  the  further  code  elements  were  not, 
the  associated  item  of  mail  can  be  routed  by  the 
routing  element  10  to  the  correct  output  system  3, 
and  the  item  of  mail  is  thus  transferred  to  the 
output  system  3  via  the  postal  transmission  system 
2.  The  postal  transmission  system  2  is  formed  by  a 
transport  system,  consisting  of  containers,  lorries, 
trains  etc. 

The  output  system  3  comprises,  like  the  input 
system  1,  an  input  element  4,  a  scanning  element 
5,  conversion  elements  8,  a  buffer  9  and  a  routing 
element  10.  As  in  the  input  system  1,  the  conver- 
sion  elements  8  are  connected  to  the  scanning 
element  5  via  a  LAN  13,  and  the  routing  element 
10  is  likewise  connected  to  this  LAN  13.  The  LAN 
13  is  further  connected  to  the  WAN  12  (Wide  Area 
Network),  via  which  the  control  codes  of  the  items 
of  mail  sent  to  the  output  system  3  are  transmitted 
from  the  input  system  1.  The  LAN  further  has 
connected  to  it  a  verification  element  1  1  for  verify- 
ing  the  completeness  and  validity  of  the  control 
codes  received  and,  if  necessary,  for  supplemen- 
ting  or  correcting  conversion  -  via  the  conversion 
elements  8  of  the  output  system  3  -  of  the  replicas 
of  the  items  of  mail  received.  These  replicas  may 
be  generated  (again)  by  the  scanning  element  5  of 
the  output  system  3  or,  like  the  control  codes,  have 
been  transmitted  to  the  output  system  3  via  the 
WAN  12. 

It  should  be  noted  that  it  is  possible  to  the 
control  codes  which  are  generated  in  the  input 
system  1  (by  the  conversion  elements  8)  also  to  be 
apply  to  the  item  of  mail  by  means  of  a  printer  7, 

5  which  then  therefore  prints  both  the  identification 
code  and  the  conversion  result,  the  control  code, 
on  the  item  of  mail;  in  that  case  it  is  not  necessary 
per  se  to  transmit  the  control  code  in  electronic 
form  as  well  (or  in  the  case  of  an  optical  LAN,  in 

io  optical  form).  In  both  cases,  the  control  code  is 
generated  in  machine-readable  form  and  first  trans- 
mitted  to  the  routing  element  10  of  the  input  sys- 
tem  1  and  then  to  the  output  system  3.  In  the  one 
case,  the  control  code,  printed  on  the  item  of  mail 

is  itself,  is  therefore  transmitted  to  the  output  system 
3  via  the  postal  transmission  system  2,  and  in  the 
other  case,  which  was  assumed  in  the  above  and 
will  be  assumed  below,  as  an  electronic  or  optical 
code  signal  via  the  WAN  12. 

20  On  the  side  of  the  output  system  3,  the  item  of 
mail  is  presented,  via  the  input  element  4,  to  the 
scanning  element  5.  Said  scanning  element  5  de- 
tects  the  identification  code  applied  to  the  item  of 
mail  in  the  input  system  1  .  If  the  control  code  has 

25  been  applied  to  the  item  of  mail  itself,  the  scanning 
element  also  detects  this  control  code.  If  the  con- 
trol  code  has  been  converted  in  the  input  system  1 
into  an  electronic  (or  optical)  control  code,  the 
identification  code  detected  by  the  scanning  ele- 

30  ment  5  is  used  in  the  output  system  3  by  the 
verification  element  11  for  looking  up,  in  a 
database  (not  shown),  the  control  code  -  which  was 
transmitted  by  system  1,  via  the  WAN  12,  to  the 
output  system  3  -  associated  with  the  item  of  mail. 

35  Thus  it  is  possible,  if  on  the  input  side  there  was 
not  enough  processing  time  to  obtain  a  complete 
correct  control  code  -  for  example,  because  there 
was  agreement  among  the  conversion  elements 
only  on  the  first  two  code  elements  of  the  control 

40  code  and  the  rest  of  the  addressing  information 
therefore  had  to  be  converted  manually  -  for  that 
part  of  the  control  code  which  was  not  per  se 
necessary  for  driving  the  routing  element  10  on  the 
input  side,  to  have  been  converted  (in  this  case 

45  manually)  and  transmitted  to  the  output  system 
during  the  time  in  which  the  item  of  mail  was  en 
route  via  the  postal  transmission  system  to  the 
output  system  3.  The  verification  element  11 
checks  whether  the  transmitted  control  code  is 

50  correct  for  controlling  the  routing  element  10  of  the 
output  system  3.  While  in  the  case  of  the  input 
system  1  the  correctness  of  the  most  significant 
part  of  the  control  code  was  important  -  and,  if 
required,  was  sufficient  for  driving  the  routing  ele- 

55  ment  10  there  -  in  the  case  of  the  output  system 
the  correctness  of  the  least  significant  part  of  the 
control  code  is  important,  since  that  part  has  to 
drive  the  routing  element  10  -  consisting  of  one  or 

5 
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more  sorting  machines  for  the  sorting,  in  terms  of 
district  or  even  road,  of  the  items  of  mail  -  of  the 
output  system  3.  If  the  verification  element  11 
concludes  that  the  control  code  of  an  item  of  mail 
is  incorrect,  an  action  is  initiated  for  regenerat-ing 
the  control  code.  This  can  be  done  on  the  basis  of 
the  original  address  information  on  the  item  of  mail 
itself,  or  on  the  basis  of  the  replica  which  -  linked 
to  the  identification  code  of  the  item  of  mail  -  was 
transferred  from  the  side  of  the  input  system  1  to 
the  output  system  3.  If  this  replica  was  not  trans- 
ferred,  it  is  necessary  to  make  a  new  replica  in  the 
output  system  3,  by  means  of  the  scanning  ele- 
ment  5.  Either  the  transferred  replica  or  the  newly 
produced  replica  are  presented  via  the  LAN  13  of 
the  output  system  3  to  the  conversion  elements  8 
of  the  output  system  3.  In  the  same  way  as  was 
the  case  in  the  input  system,  control  codes  are 
derived  from  the  replicas  by  the  conversion  ele- 
ments  8,  which  are  then  presented  to  the  routing 
element  10,  after  which  the  routing  element  10 
"frees"  the  items  of  mail  stored  in  the  buffer  9  and 
routes  them  on.  It  should  be  noted  that  the  conver- 
sion  of  replicas  at  the  output  system  3  can  likewise 
be  effected  by  employing  conversion  elements  8 
(for  example  "home-workers")  connected  to  the 
WAN  12.  It  is  even  possible  to  employ  the  conver- 
sion  elements  8  of  the  input  system  1  for  the 
conversion  in  the  output  system  3  and  also,  vice 
versa,  the  conversion  elements  8  of  the  output 
system  3  for  the  conversion  in  the  input  system  1  . 
The  processing  of  items  of  mail  is  a  cyclic  process 
with  a  cycle  time  of  24  hours.  In  practice,  as  much 
as  possible  of  the  equipment  of  the  input  system  1 
is  used  as  the  input  system  for  a  particular  portion 
of  a  24-hour  period,  and  for  the  other  part  of  that 
24-hour  period  is  used  as  an  output  system. 

FIG.  2  shows  a  more  detailed  elaboration  of  the 
system  1  as  it  has  been  represented  hereinabove 
as  the  input  system.  This  system  can  be  used  both 
as  an  input  system  and  as  an  output  system  and, 
as  has  already  been  indicated,  can  be  used,  during 
a  first  part  of  the  processing  cycle,  as  an  input 
system  1  for  mail  to  be  presented  to  the  postal 
transmission  system,  and  during  a  second  part  of 
the  processing  cycle,  as  an  output  system  3  for 
mail  delivered  by  the  postal  transmission  system. 
The  system  is  formed  by  all  the  system  parts 
which  have  already  been  dealt  with  in  the  above, 
with  the  exception  of  a  control  element  16  which 
serves  for  coordinating  the  action  of  the  various 
system  components.  From  the  postal  collection 
system,  a  stream  of  items  of  mail  is  supplied  to  the 
system  via  a  number  of  input  channels  a...n.  Each 
channel  is  provided  with  input  elements  4,  scan- 
ning  5,  printers  7  and  buffers  9.  All  these  elements 
are  connected  to  the  LAN  13  and  are  controlled  - 
via  said  LAN  13  -  by  the  control  element  16.  Each 

item  of  mail  is  assigned,  from  an  identification  code 
generator  6,  a  unique  identification  code  which  is 
printed  on  the  item  of  mail  by  a  printer  7.  The 
scanning  elements  5  make  replicas  which,  via  the 

5  LAN  1  3  (and  via  the  WAN  1  2)  are  presented  to  the 
conversion  elements  8.  The  control  codes  gen- 
erated  by  the  conversion  elements  are  checked  for 
correctness  by  the  interpretation  element  14  and 
are  then  transmitted  to  the  routing  element  10.  The 

io  identification  codes,  replicas  and  control  codes  are 
transmitted,  via  the  LAN  13  and  the  WAN  12,  to  the 
output  system  (not  shown).  Owing  to  the  conver- 
sion  elements  8  being  connected  -  via  the  LAN  13 
-  to  the  scanning  elements  of  all  n  input  channels, 

is  optimum  utilization  of  the  conversion  elements  is 
obtained  and  the  average  throughput  time  is  mini- 
mized.  If  the  system  of  FIG.  2  is  used  as  an  output 
system,  the  stream  of  items  of  mail  -  coming  from 
various  input  systems  1,  supplied  via  the  postal 

20  transmission  system  2  -  is  fed  to  the  system  via 
the  input  channels  a...n  and  is  presented,  via  the 
input  elements,  to  the  scanning  elements  5  where 
the  printed  identification  codes  are  read  and 
passed  to  the  verification  element  11,  which  ele- 

25  ment  looks  up  the  control  codes  belonging  with  the 
identification  codes  in  a  database  -  where  the  con- 
trol  codes  transmitted  to  the  output  system  3  are 
stored  -  and  checks  whether  they  are  suitable  for 
driving  the  downstream  routing  element  10.  In- 

30  correct  control  codes  are  still  generated  by  means 
of  reconversion  of  the  replicas  likewise  stored  in 
the  database  or  newly  produced.  Correctness  of 
these  newly  generated  control  codes  is  monitored 
by  the  interpretation  element  14. 

35  In  the  above  it  was  assumed  that  it  is  the 
intention  to  generate  on  the  input  side,  where  pos- 
sible,  complete  and  correct  control  codes  (con- 
verted  postcodes).  A  different  processing  policy, 
however,  is  to  deliberately  generate  in  the  input 

40  system  only  that  (most  significant)  part  of  the  con- 
trol  code  which  is  absolutely  necessary  for  driving 
the  routing  element  10  on  the  input  side.  This 
method  therefore  minimizes  the  conversion  time  on 
the  input  side  for  all  items  of  mail  and  not  only,  as 

45  was  suggested  in  the  above,  those  items  of  mail 
which  are  relatively  difficult  to  convert.  The  remain- 
der  of  the  postcode,  the  part  which  is  only  impor- 
tant  on  the  output  side,  then  has  to  be  converted 
when  the  item  of  mail,  which  has  already  been 

50  routed  to  the  correct  output  system  3  by  the  input 
system  1  ,  is  en  route  to  that  output  system  3.  This 
means  that  there  is  considerable  freedom  in  time 
for  generating  those  control  codes  of  (all)  the  items 
of  mail  which  are  important  to  the  output  system, 

55  as  a  result  of  which  load  peaks  in  the  use  of  the 
conversion  elements  are  avoided  as  far  as  possible 
and,  in  fact,  there  is  a  minimum  capacity  require- 
ment  of  conversion  elements  (and,  for  manual  pro- 

6 
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cessing,  operators)  for  processing  the  mail 
streams.  Moreover,  it  is  highly  feasible  in  this  ar- 
rangement  to  link  together  the  LANs  13  and  the 
WANs  12  (these  are,  in  fact,  all  the  conversion 
elements  of  the  various  input/output  systems  and  5 
are  technically  identical  to  one  another,  as  ex- 
pounded  hereinabove)  -  in  other  words,  all  the 
conversion  elements  8  may  form  one  pool,  making 
it  possible  to  allocate  optimally  the  conversion  ca- 
pacity  required  over  all  the  conversion  elements  8  10 
of  all  the  input/output  systems  (HUBs)  belonging  to 
the  mail  routing  system. 
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Claims 
20 

1.  Mail  routing  system  comprising  an  input  sys- 
tem  (1),  a  postal  transmission  system  (2)  and 
an  output  system  (3),  the  input  system  being 
provided  with  input  means  (4)  for  inputting 
items  of  mail,  scanning  means  (5)  for  scanning  25 
the  addressing  information,  such  as  postcode 
and  destination  address,  which  is  physically 
present  on  the  items  of  mail,  and  converting  it 
into  electronic  or  optical  replicas,  an  identifica- 
tion  code  generator  (6)  for  assigning  identifica-  30 
tion  codes  to  each  input  item  of  mail  and 
corresponding  replica,  and  means  (7)  for  ap- 
plying  to  each  item  of  mail  such  an  identifica- 
tion  code  in  machine-readable  form,  the  input 
system  comprising  conversion  means  (8)  or  35 
being  connected  thereto,  for  converting  said 
replicas  into  machine-readable  control  codes, 
and  both  the  input  system  and  the  output 
system  being  provided  with  routing  means  (10) 
for  routing,  under  the  control  of  such  machine-  40 
readable  control  codes,  the  items  of  mail  to  the 
place  of  destination,  characterized  in  that  the 
output  system  comprises  a  verification  element 
(11)  for  verifying  the  machine-readable  control 
codes  originating  on  the  input  side,  for  suitabil-  45 
ity  and  completeness  for  controlling  the  routing 
means  on  the  destination  side,  and  also  con- 
version  means  (8)  for  converting  said  address 
information,  which  is  physically  present  on  the 
items  of  mail,  or  a  replica  thereof  into  ma- 
chine-readable  control  codes  in  the  case  where 
the  machine-readable  control  codes  transmit- 
ted  from  the  input  system  to  the  output  system 
are  missing  or  are  found  to  be  unsuitable  for 
controlling  the  routing  means  of  the  output 
system. 

2.  Mail  routing  system  according  to  Claim  1, 
characterized  by  transmission  means  (12)  for 
transmitting  said  replicas  from  the  input  sys- 
tem  to  the  output  system,  and  an  output  sys- 

5  tern  which  likewise  comprises  conversion 
means  (8)  for  converting,  at  least  in  the  case 
where  the  machine-readable  control  codes 
originating  from  the  input  system  are  missing 
or  are  found  to  be  unsuitable  for  controlling 

70  routing  means  of  the  output  system,  such 
transmitted  replicas  or  a  part  thereof  into  ma- 
chine-readable  control  codes  for  controlling 
said  routing  means  of  the  output  system. 

75  3.  Mail  routing  system  according  to  Claim  1, 
characterized  in  that  said  conversion  means 
are  formed  by  a  network  (13)  to  which  a  num- 
ber  of  conversion  elements  (8)  of  various  types 
are  connected,  to  whose  inputs  said  replicas  of 

20  the  original  addressing  information  present  on 
the  items  of  mail  are  transmitted  via  said  net- 
work,  and  whose  output  signals,  likewise  via 
the  same  network,  are  presented  to  an  inter- 
pretation  element  (14)  which  derives  from  the 

25  output  signals  of  said  various  conversion  ele- 
ments  the  most  likely  machine-readable  con- 
trol  code  and  emits  this  to  the  downstream 
routing  means. 

30  4.  Mail  routing  system  according  to  Claim  3, 
characterized  in  that  the  input  system  and  the 
output  system  are  essentially  identical  and 
both  comprise  said  input  means,  said  scanning 
means,  said  identification  code  printer,  said 

35  conversion  means,  said  interpretation  element, 
said  verification  element  and  said  routing 
means. 

5.  Mail  routing  system  according  to  Claim  1, 
40  characterized  in  that,  in  the  input  system  (1)  or 

in  the  output  system  (3),  the  items  of  mail  are 
input  via  different,  physically  separated  chan- 
nels  (a...n)  and  in  that  each  channel  is  pro- 
vided  with  said  scanning  means  (5)  for  scan- 

45  ning  addressing  information  present  on  the 
items  of  mail  and  converting  this  into  replicas 
of  said  addressing  information,  while  the  repli- 
cas  thus  formed,  originating  from  all  the  input 
channels,  are  presented  via  said  network  to  the 

50  various  conversion  elements. 

6.  Mail  routing  system  comprising  an  input  sys- 
tem  (1),  a  postal  transmission  system  (2)  and 
an  output  system  (3),  the  input  system  being 

55  provided  with  input  means  (4)  for  inputting 
items  of  mail,  scanning  means  (5)  for  scanning 
the  addressing  information,  such  as  postcode 
and  destination  address,  which  is  physically 

7 
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present  on  the  items  of  mail,  and  converting  it 
into  electronic  or  optical  replicas,  an  identifica- 
tion  code  generator  (6)  for  assigning  identifica- 
tion  codes  to  each  input  item  of  mail  and 
corresponding  replica,  and  means  (7)  for  ap-  5 
plying  to  each  item  of  mail  such  an  identifica- 
tion  code  in  machine-readable  form,  the  input 
system  comprising  conversion  means  (8)  or 
being  connected  thereto,  for  converting  said 
replicas  into  machine-readable  control  codes,  10 
and  both  the  input  system  and  the  output 
system  being  provided  with  routing  means  (10) 
for  routing,  under  the  control  of  such  machine- 
readable  control  codes,  the  items  of  mail  to  the 
place  of  destination,  characterized  in  that  the  is 
input  system  (1)  comprises  conversion  means 
(8),  or  is  connected  thereto,  for  converting  said 
replicas  into  machine-readable  control  codes 
for  exclusively  driving  the  routing  means  (10) 
in  said  input  system,  while  the  output  system  20 
(3)  likewise  comprises  conversion  means  (8), 
or  is  connected  thereto,  for  converting  the  ad- 
dressing  information  physically  present  on  the 
items  of  mail,  or  converting  a  replica  thereof 
into  machine-readable  control  codes  for  con-  25 
trolling  the  routing  means  (10)  of  the  output 
system. 

Mail  routing  system  according  to  Claim  1  or  6, 
characterized  in  that  said  conversion  means  (8)  30 
for  the  input  system  and  the  conversion  means 
(8)  for  the  output  system  are  connected  to  the 
input  system  and  the  output  system  by  means 
of  an  electrical  or  optical  transmission  network 
(12,  13).  35 

40 
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