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Description 

This  invention  relates  to  a  method  and  apparatus  for  the  application  of  moisture  to  the  gummed  flaps  of 
envelopes  or  the  like,  and  is  more  in  particular  directed  to  the  rapid  moistening  of  gummed  flaps  in  a  high 

5  speed  mailing  machine. 
U.S.  Patent  No.  3,911,862  discloses  a  moistening  system  for  envelope  flaps  wherein  a  pair  of  fixed 

nozzles  are  aligned  to  selectively  spray  water  against  an  envelope  flap,  in  dependence  upon  the  output  of  a 
sensor  arranged  to  detect  the  location  of  the  edge  of  the  flap  in  the  plane  perpendicular  to  the  direction  of 
motion  of  the  envelope  that  passes  through  the  nozzles.  Thus,  a  first  of  the  nozzles  is  controlled  to  spray 

io  water  at  the  flap  if  the  sensor  does  not  detect  the  envelope  flap,  and  the  other  of  the  nozzles  sprays  water  if 
the  sensor  does  detect  the  envelope.  In  this  arrangement,  another  sensor  is  arranged  to  control  the  supply 
of  water  to  the  nozzles  when  the  leading  edge  of  the  envelope  passes  a  determined  position,  and  to  inhibit 
the  supply  of  water  to  the  nozzles  when  the  trailing  edge  of  the  envelope  has  passed  that  position.  In  an 
alternative  arrangement,  instead  of  employing  two  (or  more)  nozzles,  the  reference  discloses  the  movement 

75  of  a  single  nozzle  between  two  end  positions  by  means  of  a  solenoid,  under  the  control  of  the  output  of  the 
flap  edge  position  sensor,  or  under  the  control  of  feedback  from  a  contoured  template. 

The  system  disclosed  in  the  above  reference,  however,  is  not  adapted  to  the  high  speed  moistening  of 
envelopes,  especially  since  consideration  is  not  given  to  the  rapid  change  of  the  position  of  the  moistener 
nozzle  required  for  high  speed  movement  of  the  envelopes.  In  addition,  the  above  system  turns  the  spray 

20  from  the  nozzle  on  and  off  solely  in  response  to  the  sensing  of  the  leading  and  trailing  edges  of  the 
envelope,  independently  of  the  configuration  of  the  flap,  and  is  not  adapted  to  compensate  for  response 
times  of  various  movable  elements  of  the  system  or  control  of  the  moisture  necessary  for  properly 
moistening  the  envelope  flaps. 

Briefly  stated,  one  aspect  of  the  invention  provides  a  moistening  arrangement  for  moistening  the  flap  of 
25  an  envelope,  the  arrangement  comprising:  a  nozzle  for  moistening  the  flap  of  the  envelope;  a  sensor  for 

sensing  the  width  of  the  flap  and  for  generating  first  signals  that  are  a  function  of  the  width  of  the  flap;  a 
motor  coupled  to  the  nozzle  to  provide  relative  movement  between  the  nozzle  and  the  flap;  and  control 
means,  connected  to  receive  the  said  first  signals,  for  controlling  the  motor  to  vary  the  relative  positions  of 
the  flap  and  nozzle  in  a  direction  for  moistening  the  flap  at  predetermined  positions  thereof;  characterised  in 

30  that: 
said  control  means  comprises  means  for  determining  from  the  said  first  signals  the  rate  of  change  of  the 
width  of  the  flap,  the  control  means  being  arranged  to  control  the  motor  to  move  in  a  servo  mode,  wherein 
the  position  of  the  motor  is  controlled  to  provide  the  said  relative  movement  of  the  flap  and  nozzle,  in 
response  to  a  said  rate  of  change  less  than  or  equal  to  a  predetermined  rate  of  change,  and  to  control  the 

35  motor  to  move  in  a  torque  mode,  wherein  acceleration  of  the  motor  is  controlled  to  provide  the  said  relative 
movement  of  the  flap  and  nozzle,  in  response  to  a  said  rate  of  change  greater  than  said  predetermined  rate 
of  change. 

In  accordance  with  a  further  aspect  of  the  invention  a  method  is  provided  for  moistening  the  flap  of  an 
envelope,  the  method  comprising:  sensing  the  width  of  the  flap  and  generating  first  signals  that  are  a 

40  function  of  the  width  of  the  flap;  controlling  a  motor,  coupled  to  a  nozzle  for  moistening  the  flap,  to  vary  the 
relative  positions  of  the  flap  and  nozzle  in  a  direction  for  moistening  the  flap  at  predetermined  positions 
thereof;  characterised  by: 
determining  from  the  said  first  signals  the  rate  of  change  of  the  width  of  the  flap,  and  controlling  the  motor 
to  move  in  a  servo  mode,  wherein  the  position  of  the  motor  is  controlled  to  provide  relative  movement  of 

45  the  flap  and  nozzle,  in  response  to  a  said  rate  of  change  less  than  or  equal  to  a  predetermined  rate  of 
change,  and  controlling  the  motor  to  move  in  a  torque  mode,  wherein  acceleration  of  the  motor  is  controlled 
to  provide  relative  movement  of  the  flap  and  nozzle,  in  response  to  a  said  rate  of  change  greater  than  said 
predetermined  rate  of  change. 

In  order  that  the  invention  may  be  more  clearly  understood,  an  illustrative  embodiment  will  now  be 
50  disclosed  in  greater  detail  with  reference  to  the  accompanying  drawings,  wherein: 

FIG.  1  is  a  simplified  side  view  of  a  mailing  machine  which  includes  an  example  of  a  moistener  of  the 
invention; 
FIG.  2  is  a  top  view  of  the  mailing  machine  of  Fig.  1; 
FIG.  3  is  a  simplified  diagram  of  the  moistening  system 

55  FIG.  4  is  a  simplified  diagram  illustrating  a  nozzle  control  arrangement. 
FIG.  5  is  a  partial  end  view  of  the  moistener  with  the  nozzle  in  its  most  forward  position; 
FIG.  6  is  a  partial  end  view  of  the  moistener  with  the  nozzle  in  its  most  rearward  position; 
FIG.  7  is  an  enlarged  view  of  the  nozzle  control  arrangement; 
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FIG.  8  is  an  illustration  of  the  sensing  arrangement  for  determining  the  operating  condition  of  the 
moistener; 
FIG.  9  is  an  illustration  of  a  modification  of  the  sensing  arrangement; 
FIG.  10  is  a  schematic  diagram  of  a  circuit  that  may  be  employed  for  the  sensor; 

5  FIG.  11  is  a  simplified  end  view  of  the  moistener  illustrating  the  relative  positions  of  the  moistener  and 
the  flap  sensor; 
FIGS.  12-14  illustrate  sequential  positions  of  the  nozzle  during  the  moistening  of  a  flap; 
FIG.  15  is  a  partial  cross-sectional  view  of  a  pump  assembly  for  the  liquid,  in  accordance  with  one 
embodiment  of  the  invention; 

70  FIG.  16  is  a  plan  view  of  a  portion  of  the  pump  assembly  of  Fig.  15;  and 
FIG.  17  is  a  diagram  used  in  explaining  the  operation  of  the  moistening  system. 
A  mailing  machine  of  the  type  with  which  the  present  invention  may  be  employed  is  illustrated 

generally  in  Figures  1  and  2.  As  illustrated,  mail  may  be  stacked  on  a  mailing  machine  in  the  region  100. 
The  mail  is  fed  from  the  stacking  region  100  to  a  singulator  101  for  separation  of  individual  pieces  of  mail. 

75  Following  the  separation  of  individual  envelopes,  the  envelopes  pass  a  flap  profile  sensor  103,  to  provide 
electrical  signals  for  storage  in  a  memory  222  (Fig  2)  corresponding  to  the  profile  of  the  envelope  flap.  Data 
stored  in  the  memory  222  is  employed  to  control  the  movement  of  a  moistener  105,  which  embodies  an 
example  of  the  present  invention.  The  moistener  is  moved  to  spray  water  on  the  adhesive  region  of  the 
envelope  flap,  as  will  be  discussed.  Following  moistening,  the  envelope  flaps  are  sealed  in  a  sealing  region 

20  106,  and  directed  to  a  weigher  107.  Following  weighing,  indicia  may  be  printed  on  the  envelopes  by  a 
printer  and  inker  assembly  108. 

It  is  of  course  apparent  that  the  moistening  arrangement  of  the  present  invention  may  alternatively  be 
employed  in  other  mailing  systems. 

A  preferred  embodiment  of  a  moistening  system  in  accordance  with  the  invention  is  illustrated  in  further 
25  detail,  along  with  the  adjacent  elements  of  a  mailing  machine,  in  Figure  3.  As  illustrated  in  Figure  3,  mail  is 

directed  in  the  direction  of  arrow  200  onto  a  drive  deck  201,  which  may  be  horizontal  or  slightly  inclined. 
The  mail  is  separated  into  individual  pieces  at  singulator  drive  202,  the  drive  being  depicted  by  drive  roll 
203  driven  by  a  motor  204.  The  motor  is  controlled  by  a  microcomputer  205.  While  reference  is  made  in 
this  application  to  drive  rollers,  it  is  apparent  that  drive  belts  may  also  be  employed  for  the  function  of 

30  transporting  the  mail  along  the  deck  201  .  Prior  to  being  directed  to  the  singulator,  the  flaps  of  the  mail  had 
been  opened  by  conventional  technique,  to  extend  downwardly  through  a  slot  of  the  deck  201  .  A  rear  guide 
wall  (not  shown)  may  be  provided  for  laterally  guiding  the  mail.  It  is  thus  apparent  that  individual  envelopes 
are  driven  by  singulator  drive  202,  in  the  direction  of  arrow  206. 

In  accordance  with  one  feature  of  the  invention,  it  is  necessary  to  provide  a  signal  corresponding  to  the 
35  speed  of  envelopes  having  flaps  to  be  moistened  by  the  moistener  105.  It  has  been  found  that  the  rotational 

or  other  movements  in  the  singulator  drive  are  not  sufficiently  accurate  for  the  purpose  of  controlling  the 
position  of  a  moistener,  in  view  of  the  slip  which  normally  occurs  in  the  singulator.  Accordingly,  an  encoding 
roll  210  is  provided  down  stream  of  the  singulator,  the  rotation  of  the  roll  210  being  encoded  by  an  encoder 
21  1  ,  to  provide  a  pulse  train  of  pulses  to  the  microcomputer  205  corresponding  to  the  instantaneous  rate  of 

40  rotation  of  the  roll  210.  Envelopes  (not  shown  in  Fig.  3)  are  directed  to  press  against  the  roll  210  by  a  bias 
roller  212.  The  roll  210  may  be  provided  with  suitable  conventional  markings  216  about  its  periphery 
adapted  to  be  sensed  by  photo  sensor  217,  for  applying  speed  related  impulses  to  the  encoder  211.  It  is  of 
course  apparent  that  other  techniques  may  be  employed  for  applying  signals  corresponding  to  the  speed  of 
rotation  of  the  encoder  roll  210  to  the  microcomputer  205. 

45  The  envelopes  merging  from  the  nip  of  the  encoder  roll  210  and  bias  roll  212  are  directed,  as  indicated 
by  the  arrow  220,  to  the  flap  profile  sensor  103.  This  sensor  directs  signals  corresponding  to  the 
instantaneously  sensed  width  of  an  envelope  flap  passing  thereby,  to  the  microcomputer  205,  for  storage  in 
a  memory  222.  The  sensor  103  is  preferably  adapted  to  sense  the  flap  width  at  predetermined  longitudi- 
nally  spaced  apart  intervals,  for  example,  at  times  corresponding  to  predetermined  numbers  of  pulses 

50  output  from  the  encoder  21  1  . 
Downstream  from  the  flap  profile  sensor,  the  nozzle  250  of  the  moistening  system  105  is  moved  by  the 

nozzle  drive  251  under  the  control  of  the  microcomputer  205,  to  position  the  nozzle  at  a  location 
corresponding  to  the  width  of  the  flap  of  the  envelope  then  positioned  at  the  moistening  station.  The 
intended  position  of  the  nozzle  is  hence  controlled  as  a  function  of  the  data  stored  in  the  memory  222  in 

55  response  to  the  output  of  the  flap  profile  sensor,  the  velocity  stored  in  the  memory  222  in  response  to  the 
output  of  the  encoder  211,  and  the  known  distance  between  the  flap  profile  sensor  and  the  moistening 
station. 
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The  microcomputer  205  also  controls  a  pump  260  for  directing  a  determined  quantity  of  liquid  from  the 
liquid  supply  261  to  the  nozzle  250  by  way  of  tube  267.  Thus,  the  microcomputer  receives  data 
corresponding  to  the  length  of  the  area  to  be  moistened  on  an  envelope,  from  the  flap  sensor.  Further  data 
may  be  stored  in  memory  corresponding  to  standard  envelope  flaps,  so  that  the  microcomputer  can 

5  determine  the  shape  of  the  flap  to  be  moistened  on  the  basis  of  a  minimum  number  of  initial  sensings  of 
flap  width.  This  information  may  be  employed  by  the  microcomputer  to  control  the  quantity  of  liquid  to  be 
pumped  by  the  pump  260. 

A  sensor  280  (Fig  5)  may  be  provided  at  a  determined  position  of  the  nozzle,  for  example  at  an  initial 
position  of  the  nozzle  out  of  allignment  with  the  flap  to  be  moistened.  Prior  to  controlling  the  nozzle  drive  in 

io  preparation  to  moistening  the  flap  of  an  envelope,  the  microcomputer  controls  the  pump  260  to  emit  a  jet  of 
liquid  from  the  nozzle  for  a  predetermined  time.  The  sensor  280  is  positioned  to  intercept  this  jet,  either  by 
transmission  or  reflection,  to  provide  a  signal  to  the  microcomputer  that  the  jet  nozzle  is  functioning 
properly,  and  that  the  liquid  supply  261  is  adequately  filled  to  moistened  the  flap  of  the  envelope  currently 
being  directed  to  the  moistener.  Downstream  of  the  moistener,  the  envelope  is  directed  to  the  nip  between 

is  a  drive  roller  300  and  its  respective  back  up  roller  301  .  The  drive  roller  300  is  controlled  by  motor  drive  302 
under  the  control  of  the  microprocessor  205.  The  drive  roller  300  is  spaced  from  the  drive  roller  203  a 
distance  such  that  the  envelope  is  continually  positively  driven.  It  will  be  observed,  however,  that  due  to  the 
spacing  between  the  encoder  roller  210  and  the  drive  wheel  300,  the  encoder  211  will  not  provide  timing 
pulses  corresponding  to  the  speed  of  movement  of  the  envelope  as  the  trailing  edge  of  the  flap  passes  the 

20  nozzle  250.  At  this  time,  the  speed  of  the  envelope,  for  the  purposes  of  positioning  the  nozzle  250,  is 
determined  by  the  microcomputer,  and  corresponds  to  the  speed  of  which  the  microcomputer  controls  the 
roller  300.  Since  the  roller  300  does  not  form  part  of  a  singulator,  it  is  not  necessary  to  consider  slipage 
between  the  speed  of  the  envelope  and  the  rotational  speed  of  the  roller,  and  hence  it  is  not  necessary  to 
provide  an  additional  encoder  wheel  downstream  of  the  moistener. 

25  Following  the  drive  roller  300,  the  envelope  may  be  directed  to  a  weigher  107  for  further  processing. 
Prior  to  passing  to  the  weigher,  the  flap  may  be  folded  by  conventional  means  to  contact  the  remainder  of 
the  envelope,  for  sealing. 

A  preferred  mechanism  for  controlling  the  nozzle  is  illustrated  in  Figs.  4,  5  and  6.  As  illustrated  in  these 
figures,  the  nozzle  250  is  connected  by  way  of  the  flexible  tube  267  to  the  pump  260.  The  nozzle  is  held  on 

30  a  slide  400  slidably  mounted  on  a  pair  of  fixed  guide  rods  401,  402.  As  illustrated  in  Figs.  5  and  6,  the 
guide  rods  extend  below  the  deck  201  at  angle,  for  example,  25°  to  the  horizontal.  An  operating  link  403  is 
pivoted  to  the  slide  400,  and  guided  in  a  guide  block  404  affixed  to  the  guide  rods  for  movement  parallel  to 
the  guide  rods. 

A  servo  motor  410,  mounted  on  a  fixed  frame  411,  as  illustrated  in  Figs.  5  and  6,  is  connected  to  the 
35  microcomputer  205  for  controlling  the  position  of  the  nozzle.  The  motor  410  has  a  pinion  412,  Fig.  5,  on  its 

shaft,  coupled  to  a  gear  413  on  shaft  414  mounted  for  rotation  in  the  frame  411.  Gear  415  on  the  shaft  414 
drives  a  gear  416  also  mounted  in  the  frame  411.  A  link  417  affixed  for  rotation  with  the  gear  416,  is  pivoted 
to  the  lower  end  of  the  link  403.  As  a  consequence,  the  rotational  displacement  of  the  shaft  of  the  servo 
motor  410  is  coupled  to  move  the  slide  400  along  the  guide  rods  401,  402,  between  a  uppermost  position 

40  illustrated  in  Figs.  4  and  5,  and  a  lower  position  as  illustrated  in  Figure  6.  The  lowermost  position  is  also 
illustrated  in  Figure  4. 

As  illustrated  in  Figure  5,  an  envelope  450  positioned  for  movement  along  the  deck  201  has  a  flap  451 
extending  through  the  gap  between  an  edge  452  of  the  deck  and  the  lateral  guide  wall  453.  The  flap  is 
guided  to  extend  in  a  plane  parallel  to  the  plane  of  guide  rods  401  ,  402  by  an  inclined  guide  wall  454.  The 

45  nozzle  250  is  directed  to  spray  water  downward  against  the  gummed  side  of  the  flap,  as  illustrated  in  Figure 
5.  As  more  clearly  illustrated  in  Figure  7,  the  guide  block  404  has  a  slot  460  for  receiving  the  link  403,  in 
order  to  permit  the  necessary  lateral  movement  of  the  lower  end  of  the  link  403  upon  rotation  of  the  link 
417. 

The  sensor  280  for  sensing  the  spray  of  water  from  the  nozzle  may  be  mounted  in  the  guidewall  454, 
50  as  illustrated  in  Figs.  4  and  5.  The  sensor  may  be  positioned  to  directly  receive  the  spray  from  the  nozzle, 

as  illustrated  in  Figure  8,  wherein  the  sensor  280  includes  a  radiation  emitter  490  and  a  radiation  detector 
491  .  Water  directed  to  the  sensor  alters  the  radiation  path  between  the  emitter  and  the  detector,  to  provide 
an  output  responsive  to  the  spraying  of  water  towards  the  sensor.  Alternatively,  as  illustrated  in  Figure  9,  the 
sensor  280  is  positioned  laterally  of  the  path  of  the  spray,  so  that,  in  the  presence  of  the  spray,  radiation 

55  from  the  emitter  is  reflected  back  to  the  detector,  to  indicate  the  presence  of  a  correct  spray. 
A  preferred  circuit  for  coupling  the  sensor  280  to  the  microcomputer  is  illustrated  in  Figure  10,  wherein 

a  light  emitting  diode  500  is  continually  connected  to  the  operating  voltage  source  by  way  of  a  resistor  501  , 
and  the  current  path  of  phototransistor  502  is  also  continually  connected  to  the  operating  source  by  way  of 
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a  resistor  503.  The  collector  of  the  phototransistor  is  coupled  to  the  microcomputer  by  way  of  a  capacitor 
504.  It  is  thus  apparent  that  changes  in  the  radiation  from  the  photodiode  500  reaching  the  phototransistor, 
such  as  occurs  during  the  momentary  spraying  of  water  at  the  photosensor,  results  in  a  pulse  coupled  to 
the  microprocessor  by  way  of  the  capacitor. 

5  Referring  again  to  Figure  4,  it  is  apparent  that  the  individual  sensors  and  emitters  495  of  the  profile 
sensor  103  extend  in  a  row  parallel  to  the  direction  of  movement  of  the  nozzle  250,  and  are  spaced 
therefrom  a  distance  d.  As  further  illustrated  in  Figure  11,  the  row  of  sensors  103  are  also  inclined  to  the 
horizontal  at  substantially  the  same  angle  as  the  guide  rods  401  ,  402. 

As  illustrated  in  Figs.  12-14,  the  nozzle  250  may  be  continually  moved  in  alignment  with  the  gummed 
io  region  510  of  a  flap,  as  the  envelope  is  moved  along  the  deck  in  the  direction  of  the  arrow  51  1  . 

A  preferred  embodiment  of  a  pump  260  for  pumping  the  liquid,  for  example  water,  to  the  nozzle,  is 
illustrated  in  Figs.  15  and  16.  This  pump  is  illustrated  as  having  two  cylinders  600,  601  coaxially  mounted  at 
spaced  apart  positions  on  a  frame  602,  i.e.  the  frame  of  the  mailing  machine.  A  servo  motor  603  has  a  shaft 
604  adapted  to  rotate  disk  605.  The  disk  605  carries  a  projection  606  that  extends  into  a  slot  607  in  an  arm 

is  608  extending  perpendicularly  from  a  piston  shaft  609.  The  piston  shaft  609  carries  pistons  610,  611  on 
opposite  ends  thereof  which  extend  into  the  cylinders  600,  601  respectively.  The  liquid  supply  261  is 
coupled  to  each  of  the  cylinders  by  way  of  tubing  620  and  inlet  valves  621  ,  622  respectively.  Outlet  valves 
623,  624  of  the  cylinders  are  coupled  to  the  tube  267  for  supplying  liquid  to  the  nozzle  250.  As  illustrated  in 
Figure  16,  a  sensor  630  may  be  provided,  cooperating  with  a  marking  631  or  the  like  of  the  disk  605,  to 

20  enable  signalling  to  the  microprocessor  of  the  center  positioning  of  the  two  pistons. 
It  will  of  course  be  apparent  that,  if  desired,  only  a  single  cylinder  and  piston  arrangement  may  be 

provided. 
In  the  illustrated  pump,  the  motor  603,  adapted  to  be  connected  to  the  microcomputer,  is  controlled  by 

the  microcomputer  to  rotate  each  shaft  a  determined  amount,  depending  upon  the  desired  amount  of  liquid 
25  to  be  supplied  to  the  nozzle.  The  rotation  of  the  shaft  of  the  motor,  and  the  resultant  angular  displacement 

of  the  pin  606,  results  in  linear  movement  of  the  piston  shaft  609,  and  hence  of  the  pistons  affixed  thereto. 
The  pistons  force  the  liquid  from  the  cylinders  by  way  of  their  respective  output  valves  623,  624,  and  to  the 
nozzle  250  by  way  of  the  tubing  267.  Reverse  rotation  of  the  shaft  604  effects  the  drawing  of  liquid  from  the 
supply  261  into  the  respective  cylinders  600,  601.  The  sensor  630,  responsive  to  the  position  of  the 

30  marking  631,  enables  the  microcomputer  to  reposition  the  shaft  604  in  a  central  position,  so  that  the  amount 
of  liquid  dispensed  can  be  accurately  controlled.  The  arrangement  illustrated  in  Figs.  15  and  16  thereby 
enables  full  control  of  the  amount  of  liquid  applied  to  the  nozzle  for  the  moistening  of  each  flap.  The 
aperture  of  the  nozzle  250  is  preferably  sufficiently  small  that  the  nozzle  acts  as  a  hypodermic  needle,  i.e. 
so  that  the  amount  of  flow  is  substantially  independent  of  the  pressure  applied  thereto  from  the  pump.  This 

35  results  in  an  even  distribution  of  liquids  sprayed  throughout  the  gummed  portion  of  the  envelope  flap. 
As  discussed  above,  the  flap  profile  sensor  103  generates  a  signal  periodically  (for  example  for  every 

inch  (25.4  mm)  of  movement  of  the  envelope)  and  this  information  is  stored  in  a  table  in  the  memory  222. 
The  envelope  velocity  is  also  periodically  sensed  and  stored  in  the  memory  222.  This  data  along  with  the 
response  time  of  the  moistening  assembly,  is  needed  in  order  to  correctly  position  the  nozzle.  It  is  further 

40  necessary  to  enter  the  distance  of  travel  of  the  envelope,  from  the  profile  sensor  to  the  nozzle,  for 
determining  the  correct  position  of  the  nozzle. 

In  accordance  with  one  embodiment  of  the  invention,  the  slope  of  the  flap,  i.e.  the  rate  of  change  of 
width  of  the  flap  between  successive  sensing  periods,  is  determined.  This  function  is  of  course  a  function  of 
the  velocity  of  movement  of  the  envelope.  If  the  slope  determined  by  the  microcomputer  is  below  a 

45  predetermined  level,  it  is  possible  to  control  the  movement  of  the  nozzle  in  the  servo  mode,  i.e.  the  motor  is 
controlled  directly  by  conventional  means  in  response  to  the  detected  slope.  If  the  slope  is  greater  than  a 
predetermined  level,  however,  such  that  the  motor  cannot  respond  adequately  quickly  to  correctly  position 
the  nozzle,  then  conventional  circuitry  is  employed  to  operate  the  motor  in  a  torque  mode,  i.e.  by  directing 
a  current  pulse  of  determined  magnitude  and  duration  to  the  motor  to  properly  drive  the  nozzle. 

50  The  flap  position  table  responsive  to  the  output  of  the  flap  sensor  is  built  in  the  microcomputer  by 
reading  the  flap  width  for  every  "k"  encoder  counts,  i.e.  fixed  distances.  If  the  response  time  of  the  nozzle 
control  motor  is  considered  to  be  substantially  zero,  then  it  is  merely  necessary  to  fetch  a  value  from  the 
table  which  corresponds  to  the  distance  d  (from  the  flap  detector  to  the  nozzle,  from  the  currently  read  flap 
reading).  In  other  words,  in  this  case  the  microcomputer  points  to  a  position  in  the  table  that  is  d/k  positions 

55  displaced  from  the  currently  read  position,  in  order  to  determine  the  flap  width  at  the  position  of  the  nozzle. 
Since  the  response  time  of  the  nozzle  adjustment  system  is  not  zero,  it  is  of  course  necessary  to  subtract 
this  response  time  from  the  distance  d. 

5 



EP  0  376  521  B1 

The  distance  x  that  the  envelope  travels  during  the  response  time  of  the  moving  parts  of  the  moistener 
may  be  shown  to  be  equal  to: 

x  =  Tr*V  +  C 
5 

where  Tr  is  the  response  time  of  the  moistener,  V  is  the  detected  velocity  of  the  envelope,  and  C  =  a*Tr2/2, 
and  a  is  the  calculated  acceleration  of  the  envelope.  The  number  n  of  positions  in  the  table  (i.e.  from  the 
position  that  corresponds  at  that  instant  to  the  position  of  the  nozzle),  is  hence: 

io  n  =  (d-x)/k 

In  accordance  with  this  embodiment  of  the  invention,  as  illustrated  in  Fig.  17,  a  quantity  b  that  is  a  value  of 
a  function  h  of  the  flap  width  w  is  stored  in  a  first  table  in  the  memory.  A  second  table  is  prepared,  storing  a 
quantity  c  that  is  a  value  of  the  quantity  b  and  the  response  distance  x,  at  times  responsive  to  determined 

is  numbers  of  pulse  outputs  of  the  envelope  velocity  encoder.  A  third  table  is  also  prepared  for  storing  a 
quantity  y  that  is  a  value  of  a  function  g  of  the  velocity  v  of  the  envelope.  The  actual  command  z  to  the 
moistener,  then,  is  a  value  of  a  function  f  of  the  stored  quantities  c  and  y. 

When  the  slope  of  the  flap  profile  exceeds  a  certain  value,  the  servo  mode  of  motor  control  is  not 
sufficient  in  tracking,  and  torque  mode  must  be  used. 

20  The  slope  of  the  edge  of  the  envelope  is  calculated  by  looking  at  the  value  of  the  flap  position  at  the 
beginning  and  the  end  of  a  predefined  section  of  the  envelope.  The  1st  section  is  from  the  point  where  the 
flap  changes  from  zero  to  a  point  at,  for  example,  2  •  54  cm  (one  inch)  from  the  zero  point.  If  the  value  of  the 
flap  position  at  this  point  exceeds  a  certain  value,  then  torque  control  of  the  motor  should  be  used.  The 
value  of  the  torque  and  the  duration  for  which  it  should  be  applied,  is  a  function  of  the  slope  (flap  position  in 

25  this  case).  The  slope  of  the  next  section  will  determine  the  type  of  the  envelope.  If  the  envelope  is  one 
type,  the  tracking  will  continue  in  servo  mode  until  a  further  point.  Otherwise,  the  process  will  look  for  the 
envelope  tip.  This  is  done  by  comparing  a  pair  of  adjacent  points.  When  the  second  compared  point  is  less 
than  the  previous  point,  it  means  that  the  envelope  tip  has  been  detected,  where  again  some  torque  is 
needed  to  overcome  the  change  in  direction  of  the  flap  profile.  This  torque  is  also  a  function  of  the  slope.  At 

30  the  point  where  the  flap  detector  senses  the  end  of  the  flap  the  actual  position  of  the  nozzle  is  fetched  (the 
next  command  to  be  used),  and  if  the  nozzle  is  more  than  a  predefined  distance  from  home,  torque  mode 
is  applied  to  return  it  home  faster. 

Generally  it  is  desirable  that  the  slope  be  calculated  more  often,  so  that  every  change  will  be  detected 
and  the  appropriate  nozzle  command  will  be  generated.  There  are  two  processes  that  will  take  place 

35  concurrently,  the  process  of  generating  the  nozzle  command  for  the  servo  mode,  and  the  process  of 
generating  the  command  for  torque  mode  which  should  override  the  servo  mode  if  TFF  (turbo  mode)  is  to 
be  employed.  The  torque  mode  is  time  based  in  a  sense  that  it  is  to  be  in  effect  starting  t1  milliseconds 
from  the  present  and  then  lasting  for  t2  ms. 
A  particular  example  works  as  follows:- 

40  -  Every  2«54  cm  (one  inch)  the  slope  of  the  flap  is  calculated.  There  are  8  positive  levels  and  8 
negative  levels  of  slope. 

-  The  difference  between  the  new  slope  and  the  old  slope  serves  as  a  pointer  to  a  table:  the  entries  of 
this  table  includes,  Torque/Servo;  Torque  value;  Duration.  The  first  column  signals  if  torque  mode  is  to 
be  applied;  the  others  are  the  value,  and  the  time  for  this  interval. 

45  -  If  torque  mode  is  needed,  the  delay  time  before  it  is  applied  is  calculated. 
The  general  formula  for  this  calculation  is:- 

x  =  V0t  +  a*t2/2 

50  where  V0  is  the  velocity  at  the  present,  a  is  the  slope  of  the  velocity  profile,  x  is  the  distance,  and  t  is  the 
time  to  reach  distance  'x'.  If  x  =  d,  and  solving  for  't'  as  a  function  of  V0: 

ft  +  2V0*t/a  -  2d/a  =  0  

55 
t  =  i ( - 2 V   .  +  s q u a r e   r o o t   (4V  2,  2  +  8d  ,  ) )  

U/g  U  /  3  / 3  
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From  this  result,  a  table  can  be  constructed,  and  the  delay  time  to  be  fetched  according  to  the 
measured  velocity. 

Some  adjustments  may  be  made,  if  desired,  to  reflect  the  flat  part  of  the  velocity  profile,  and  the 
distance  passed  during  response  time. 

5  While  the  invention  has  been  disclosed  with  reference  to  a  limited  number  of  embodiments,  it  will  be 
apparent  that  variation  and  modifications  may  be  made  therein  without  departing  from  the  invention. 

Claims 

io  1.  A  moistening  arrangement  for  moistening  the  flap  (451)  of  an  envelope  (450),  the  arrangement 
comprising:  a  nozzle  (250)  for  moistening  the  flap  (451)  of  the  envelope  (450);  a  sensor  (103)  for 
sensing  the  width  of  the  flap  (451)  and  for  generating  first  signals  that  are  a  function  of  the  width  of  the 
flap  (451);  a  motor  (410)  coupled  to  the  nozzle  (250)  to  provide  relative  movement  between  the  nozzle 
(250)  and  the  flap  (451);  and  control  means  (205),  connected  to  receive  the  said  first  signals,  for 

is  controlling  the  motor  (410)  to  vary  the  relative  positions  of  the  flap  (451)  and  nozzle  (250)  in  a  direction 
for  moistening  the  flap  (451)  at  predetermined  positions  thereof;  characterised  in  that: 
said  control  means  (205)  comprises  means  for  determining  from  the  said  first  signals  the  rate  of  change 
of  the  width  of  the  flap  (451),  the  control  means  (205)  being  arranged  to  control  the  motor  (410)  to 
move  in  a  servo  mode,  wherein  the  position  of  the  motor  is  controlled  to  provide  the  said  relative 

20  movement  of  the  flap  (451)  and  nozzle  (250),  in  response  to  a  said  rate  of  change  less  than  or  equal  to 
a  predetermined  rate  of  change,  and  to  control  the  motor  (410)  to  move  in  a  torque  mode,  wherein 
acceleration  of  the  motor  is  controlled  to  provide  the  said  relative  movement  of  the  flap  (451)  and 
nozzle  (250),  in  response  to  a  said  rate  of  change  greater  than  said  predetermined  rate  of  change. 

25  2.  A  moistening  arrangement  according  to  claim  1,  including  means  (203)  for  moving  the  envelope  flap 
(451)  in  a  first  direction  in  a  given  plane,  wherein  the  motor  (410)  moves  the  nozzle  (250)  substantially 
parallel  to  said  plane  such  that  the  nozzle  (250)  directs  a  spray  of  liquid  at  the  flap  (451)  along  a  given 
locus  in  the  plane,  and  wherein  the  said  first  signals  are  a  function  of  the  position  and  width  of  the  flap 
(451)  in  the  said  plane. 

30 
3.  A  moistening  arrangement  according  to  claim  2,  wherein  the  said  first  signals  are  a  function  of  the 

position  of  the  edge  of  the  flap  (451)  in  said  plane. 

4.  A  moistening  arrangement  according  to  claim  2  or  claim  3,  wherein  the  motor  (410)  is  coupled  to  the 
35  nozzle  (250)  via  a  mechanical  link  (400,  403,  417)  for  moving  the  nozzle  along  the  said  locus. 

5.  A  method  for  moistening  the  flap  (451)  of  an  envelope  (450),  the  method  comprising:  sensing  the  width 
of  the  flap  (451)  and  generating  first  signals  that  are  a  function  of  the  width  of  the  flap  (451);  controlling 
a  motor  (410),  coupled  to  a  nozzle  (250)  for  moistening  the  flap  (451),  to  vary  the  relative  positions  of 

40  the  flap  (451)  and  nozzle  (250)  in  a  direction  for  moistening  the  flap  (451)  at  predetermined  positions 
thereof;  characterised  by: 
determining  from  the  said  first  signals  the  rate  of  change  of  the  width  of  the  flap  (451),  and  controlling 
the  motor  (410)  to  move  in  a  servo  mode,  wherein  the  position  of  the  motor  is  controlled  to  provide 
relative  movement  of  the  flap  (451)  and  nozzle  (250),  in  response  to  a  said  rate  of  change  less  than  or 

45  equal  to  a  predetermined  rate  of  change,  and  controlling  the  motor  (410)  to  move  in  a  torque  mode, 
wherein  acceleration  of  the  motor  (410)  is  controlled  to  provide  relative  movement  of  the  flap  (451)  and 
nozzle  (250),  in  response  to  a  said  rate  of  change  greater  than  said  predetermined  rate  of  change. 

Patentanspruche 
50 

1.  Befeuchtungsanordnung  zur  Befeuchtung  der  VerschluBklappe  (451)  eines  Briefumschlags  (450),  wobei 
die  Anordnung  umfaBt:  eine  Duse  (250)  zur  Befeuchtung  der  VerschluBklappe  (451)  des  Briefumschlags 
(450);  einen  Sensor  (103)  zur  Erfassung  der  Breite  der  VerschluBklappe  (501)  und  zum  Erzeugen  von 
ersten  Signalen,  welche  eine  Funktion  der  Breite  der  VerschluBklappe  (451)  sind;  einen  mit  der  Duse 

55  (250)  gekoppelten  Motor  (410),  urn  eine  relative  Bewegung  zwischen  der  Duse  (250)  und  der 
VerschluBklappe  (451)  vorzusehen,  und  eine  Steuereinrichtung  (205),  die  angeschlossen  ist,  urn  die 
ersten  Signale  zu  empfangen,  zur  Steuerung  des  Motors  (410),  urn  die  relativen  Positionen  der 
VerschluBklappe  (451)  und  der  Duse  (250)  in  einer  Richtung  zur  Befeuchtung  der  VerschluBklappe 
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(451)  an  vorgegebenen  Positionen  davon  zu  verandern; 
dadurch  gekennzeichnet,  dal3: 
die  Steuereinrichtung  (205)  eine  Einrichtung  zur  Bestimmung  der  Anderungsrate  der  Breite  der 
VerschluBklappe  (451)  aus  den  ersten  Signalen  umfaBt,  wobei  die  Steuereinrichtung  (205)  angeordnet 

5  ist,  urn  den  Motor  (410)  zur  Bewegung  in  einem  Servomodus  zu  steuern,  wobei  die  Position  des  Motors 
gesteuert  wird,  urn  die  relative  Bewegung  der  VerschluBklappe  (451)  und  der  Duse  (250),  im  Anspre- 
chen  auf  eine  besagte  Anderungsrate  kleiner  als  oder  gleich  einer  vorgegebenen  Anderungsrate 
vorzusehen,  und  urn  den  Motor  (410)  zur  Bewegung  in  einem  Drehmomentmodus  zu  steuern,  wobei 
eine  Beschleunigung  des  Motors  gesteuert  wird,  urn  die  relative  Bewegung  der  VerschluBklappe  (451) 

io  und  der  Duse  (250)  im  Ansprechen  auf  eine  besagte  Anderungsrate  groBer  als  die  vorgegebene 
Anderungsrate  vorzusehen. 

2.  Befeuchtungsanordnung  nach  Anspruch  1  , 
umfassend  eine  Einrichtung  (203)  zur  Bewegung  der  Briefumschlag-VerschluBklappe  (451)  in  eine  erste 

is  Richtung  in  einer  gegebenen  Ebene,  wobei  der  Motor  (410)  die  Duse  (250)  im  wesentlichen  parallel  zu 
der  Ebene  so  bewegt,  dal3  die  Duse  (250)  einen  Flussigkeitsstrahl  auf  die  VerschluBklappe  (451) 
entlang  einer  vorgegebenen  Ortskurve  in  der  Ebene  richtet  und  wobei  die  ersten  Signale  eine  Funktion 
der  Position  und  Breite  der  VerschluBklappe  (451)  in  der  Ebene  sind. 

20  3.  Befeuchtungsanordnung  nach  Anspruch  2, 
dadurch  gekennzeichnet,  dal3  die  ersten  Signale  eine  Funktion  der  Position  der  Kante  der  VerschluB- 
klappe  (451)  in  der  Ebene  sind. 

4.  Befeuchtungsanordnung  nach  Anspruch  2  oder  Anspruch  3, 
25  dadurch  gekennzeichnet,  dal3  der  Motor  (410)  mit  der  Duse  (250)  uber  ein  mechanisches  Bindeglied 

(400,  403,  417)  gekoppelt  ist,  urn  die  Duse  entlang  der  Ortskurve  zu  bewegen. 

5.  Verfahren  zur  Befeuchtung  der  VerschluBklappe  (451)  eines  Briefumschlags  (450),  wobei  das  verfahren 
die  folgenden  Schritte  umfaBt:  Erfassen  der  Breite  der  VerschluBklappe  (451)  und  Erzeugen  von  ersten 

30  Signalen,  welche  eine  Funktion  der  Breite  der  VerschluBklappe  (451)  sind;  Steuern  eines  mit  einer  Duse 
(250)  gekoppelten  Motors  (410)  zur  Befeuchtung  der  VerschluBklappe  (451),  urn  die  relativen  Positionen 
der  VerschluBklappe  (451)  und  der  Duse  (250)  in  einer  Richtung  zur  Befeuchtung  der  VerschluBklappe 
(451)  an  vorgegebenen  Positionen  davon  zu  verandern; 
gekennzeichnet  durch  die  folgenden  Schritte: 

35  Bestimmen  der  Anderungsrate  der  Breite  der  VerschluBklappe  (451)  aus  den  ersten  Signalen  und 
Steuern  des  Motors  (410)  zur  Bewegung  in  einem  Servomodus,  wobei  die  Position  des  Motors 
gesteuert  wird,  urn  eine  relative  Bewegung  der  VerschluBklappe  (451)  und  der  Duse  (250)  im 
Ansprechen  auf  eine  besagte  Anderungsrate  kleiner  als  oder  gleich  einer  vorgegebenen  Anderungsrate 
vorzusehen,  und  Steuern  des  Motors  (410)  zur  Bewegung  in  einem  Drehmomentmodus,  wobei  eine 

40  Beschleunigung  des  Motors  (410)  gesteuert  wird,  urn  eine  relative  Bewegung  der  VerschluBklappe 
(451)  und  der  Duse  (250)  im  Ansprechen  auf  eine  besagte  Anderungsrate  groBer  als  die  vorgegebene 
Anderungsrate  vorzusehen. 

Revendications 
45 

1.  Agencement  d'humecteur  pour  humecter  le  volet  (451)  d'une  enveloppe  (450),  I'agencement  compre- 
nant  : 

une  busette  (250)  pour  humecter  le  volet  (451)  de  I'enveloppe  (450)  ;  un  detecteur  (103)  pour 
detecter  la  largeur  du  volet  (451)  et  pour  generer  des  premiers  signaux  qui  sont  fonction  de  la  largeur 

50  du  volet  (451)  ;  un  moteur  (410)  couple  a  la  busette  (250)  pour  produire  un  deplacement  relatif  entre  la 
busette  (250)  et  le  volet  (451)  ;  et  un  moyen  de  commande  (205)  connecte  pour  recevoir  lesdits 
premiers  signaux,  pour  commander  le  moteur  (410)  afin  de  faire  varier  les  positions  relatives  du  volet 
(451)  et  de  la  busette  (250)  suivant  une  direction  permettant  d'humecter  le  volet  (451)  en  des  positions 
predetermines  de  celui-ci, 

55  caracterise  en  ce  que  : 
ledit  moyen  de  commande  (205)  comprend  un  moyen  pour  determiner  a  partir  desdits  premiers 

signaux  le  taux  de  variation  de  la  largeur  du  volet  (451),  le  moyen  de  commande  (205)  etant  agence 
pour  commander  le  moteur  (410)  afin  de  realiser  un  deplacement  dans  un  mode  asservissement,  dans 
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lequel  la  position  du  moteur  est  commandee  pour  produire  ledit  deplacement  relatif  du  volet  (451)  et  de 
la  busette  (250)  en  reponse  audit  taux  de  variation  qui  est  inferieur  ou  egal  a  un  taux  de  variation 
predetermine  et  afin  de  commander  le  moteur  (410)  afin  de  realiser  un  deplacement  dans  un  mode 
couple  dans  lequel  une  acceleration  du  moteur  est  commandee  pour  produire  ledit  deplacement  relatif 
du  volet  (451)  et  de  la  busette  (250),  en  reponse  audit  taux  de  variation  qui  est  superieur  audit  taux  de 
variation  predetermine. 

Agencement  d'humecteur  selon  la  revendication  1,  incluant  un  moyen  (203)  pour  deplacer  le  volet 
d'enveloppe  (451)  suivant  une  premiere  direction  dans  un  plan  donne,  dans  lequel  le  moteur  (410) 
deplace  la  busette  (250)  sensiblement  parallelement  audit  plan  de  telle  sorte  que  la  busette  (250)  dirige 
une  atomisation  de  liquide  au  niveau  du  volet  (451)  selon  un  lieu  donne  dans  le  plan  et  dans  lequel 
lesdits  premiers  signaux  sont  fonction  de  la  position  et  de  la  largeur  du  volet  (451)  dans  ledit  plan. 

Agencement  d'humecteur  selon  la  revendication  2,  dans  lequel  lesdits  premiers  signaux  sont  fonction 
de  la  position  du  bord  du  volet  (451)  dans  ledit  plan. 

Agencement  d'humecteur  selon  la  revendication  2  ou  3,  dans  lequel  le  moteur  (410)  est  couple  a  la 
busette  (250)  via  une  liaison  mecanique  (400,  403,  417)  pour  deplacer  la  busette  le  long  dudit  lieu. 

Procede  d'humectage  du  volet  (451)  d'une  enveloppe  (450),  le  procede  comprenant  :  la  detection  de  la 
largeur  du  volet  (451)  et  la  generation  de  premiers  signaux  qui  sont  fonction  de  la  largeur  du  volet  (451) 
;  la  commande  d'un  moteur  (410)  couple  a  une  busette  (250)  pour  humecter  le  volet  (451)  afin  de  faire 
varier  les  positions  relatives  du  volet  (451)  et  de  la  busette  (250)  suivant  une  direction  permettant 
d'humecter  le  volet  (451)  en  des  positions  predetermines  de  lui-meme,  caracterise  par  : 

la  determination  a  partir  desdits  premiers  signaux  du  taux  de  variation  de  la  largeur  du  volet  (451), 
et  la  commande  du  moteur  (410)  afin  de  realiser  un  deplacement  dans  un  mode  asservissement  dans 
lequel  la  position  du  moteur  est  commandee  pour  produire  un  deplacement  relatif  du  volet  (451)  et  de 
la  busette  (250)  en  reponse  audit  taux  de  variation  qui  est  inferieur  ou  egal  a  un  taux  de  variation 
predetermine,  ainsi  que  la  commande  du  moteur  (410)  afin  de  realiser  un  deplacement  dans  un  mode 
couple  dans  lequel  I'acceleration  du  moteur  (410)  est  commandee  pour  produire  un  deplacement  relatif 
du  volet  (451)  et  de  la  busette  (250)  en  reponse  audit  taux  de  variation  qui  est  superieur  audit  taux  de 
variation  predetermine. 
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