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(54)  Inkjet  printer  having  print  head  and  maintenance  system  alignment 

(57)  Apparatus  and  a  method  for  cleaning  and 
maintaining  an  inkjet  print  head  (12)  with  a  maintenance 
head  (14).  The  apparatus  includes:  an  inkjet  print  head 
(12)  translatable  in  a  first  direction;  a  device  (28,30)  for 
translating  the  print  head  (12)  to  a  cleaning  station  (36); 
an  inkjet  maintenance  head  (14)  translatable  in  second 
and  third  directions  defining  a  plane,  wherein  the  first 
direction  is  not  parallel  to  the  plane;  and  a  device 
(40,44,46)  for  translating  the  maintenance  head  (14)  in 
at  least  the  second  and  third  directions  in  the  plane  to 
engage  the  print  head  (12)  at  the  cleaning  station  (36). 

In  order  to  position  the  print  head  (12)  and  mainte- 
nance  head  (14)  into  proper  mating  relationship,  the 
print  head  (1  2)  is  driven  to  a  hard  stop,  an  indicator  of 
the  distance  from  the  proper  mating  position  to  the  print 
head  hard  stop  is  measured,  the  print  head  distance 
indicator  is  stored  in  a  memory,  the  maintenance  head 
(14)  is  driven  to  a  hard  stop,  an  indicator  of  the  distance 
from  the  proper  mating  position  to  the  maintenance 
head  hard  stop  is  measured,  and  the  maintenance  head 
distance  indicator  is  stored  in  the  memory.  The  print 
head  distance  indicator  is  then  used  to  repeatably 
return  the  print  head  (12)  to  the  proper  mating  relation- 
ship  position,  and  the  maintenance  head  distance  indi- 
cator  is  used  to  repeatably  return  the  maintenance  head 
to  the  proper  mating  position. 
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Description 

The  present  invention  generally  relates  to  inkjet 
printer  apparatus  having  an  inkjet  print  head  and  a 
maintenance  head,  and  to  methods  of  cleaning  and  s 
maintaining  an  inkjet  head  The  invention  is  applicable  to 
postage  meters. 

Print  heads  are  used  in  many  applications  today, 
and  inkjet  print  heads  are  often  preferred.  Such  print 
heads  spray  small  drops  of  ink  on  paper  and  typically  10 
travel  along  an  axis  of  transport.  When  inkjet  print 
heads  are  not  in  use  they  are  moved  to  a  maintenance 
station  where  a  cleaning  and  maintenance  procedure  is 
effected  which  includes  wiping,  priming,  spitting  and 
capping.  Typically,  the  maintenance  system  is  spaced  in  15 
axial  alignment  with  the  path  of  travel  of  the  print  head. 
In  this  manner,  the  axis  of  transport  of  the  print  head 
must  necessarily  extend  beyond  the  range  where  print- 
ing  is  to  occur. 

In  some  applications  of  inkjet  printers,  such  as  in  a  20 
postage  meter  or  mailing  machine,  there  is  not  enough 
room  along  the  axis  of  transport  to  dock  the  print  head. 
Additionally,  moving  the  print  head  along  more  than  one 
axis  to  accommodate  the  maintenance  system  would 
be  excessively  complex.  Thus,  use  of  an  inkjet  printer  25 
having  the  print  head  and  maintenance  system  in  axial 
alignment  is  difficult  to  effect  in  some  applications. 

An  object  of  the  invention  is  to  provide  a  mainte- 
nance  system  which  does  not  require  additional  space 
for  the  maintenance  station  and  thus  permits  use  of  the  30 
inkjet  printer  in  applications  such  as  postage  meters 
where  it  might  otherwise  not  be  feasible. 

According  to  one  aspect  of  the  invention,  there  is 
provided  inkjet  printer  apparatus  comprising  an  inkjet 
print  head  translatable  in  a  first  direction:  means  for  35 
translating  said  print  head  to  a  cleaning  station;  an  inkjet 
maintenance  head  translatable  in  at  least  second  and 
third  directions  defining  a  plane,  wherein  said  plane  is 
perpendicular  to  said  first  direction;  and  means  for 
translating  said  maintenance  head  in  said  at  least  two  40 
directions  in  said  plane  to  engage  said  print  head  at 
said  cleaning  station. 

According  to  another  aspect  of  the  invention  there 
is  provided  a  method  of  cleaning  and  maintaining  an 
inkjet  print  head  with  a  maintenance  head,  comprising  45 
translating  an  inkjet  print  head  in  a  first  direction  to  a 
cleaning  station;  and  translating  an  inkjet  maintenance 
head  in  at  least  second  and  third  directions  defining  a 
plane  to  mating  engagement  with  said  print  head  at  said 
cleaning  station,  wherein  said  first  direction  is  perpen-  so 
dicular  to  said  plane. 

It  is  important  to  align  the  print  head  and  the  main- 
tenance  head  accurately  so  that  the  print  head  and  the 
maintenance  head  are  in  proper  mating  relationship 
Proper  mating  relationship  is  important  to  ensure  that:  55 
(1)  the  print  head  is  not  exposed  to  ambient  air  which 
tends  to  cause  excessive  evaporation  of  ink  resulting  in 
clogging  of  the  print  head;  and  (2)  ink  is  not  sprayed  on 

other  components  of  the  inkjet  printer  during  a  mainte- 
nance  cycle.  Generally,  the  difficulties  associated  with 
aligning  both  the  print  head  and  the  maintenance  head 
are  associated  with  a  number  of  factors,  such  as:  man- 
ufacturing  tolerances  and  precision  positioning  in  two 
separate  directions. 

In  a  preferred  embodiment  of  the  invention,  the  reli- 
able  positioning  of  the  print  and  maintenance  heads  in 
proper  mating  relationship  is  achieved  by: 

positioning  the  print  head  and  the  maintenance 
head  of  an  inkjet  printer  into  proper  mating  relation- 
ship; 
driving  the  print  head  to  a  hard  stop; 
measuring  an  indicator  of  the  distance  from  the 
proper  mating  relationship  position  to  the  print  head 
hard  stop;  and 
storing  the  print  head  distance  indicator  in  a  mem- 
ory. 

Preferably,  the  method  further  includes: 

driving  the  maintenance  head  to  a  hard  stop; 
measuring  an  indicator  of  the  distance  from  the 
proper  mating  relationship  position  to  the  mainte- 
nance  head  hard  stop;  and 
storing  the  maintenance  head  distance  indicator  in 
the  memory. 

It  is  then  possible  to  use  the  print  head  distance 
indicator  to  repeatably  return  the  print  head  to  the 
proper  mating  relationship  position;  and/or  to  use  the 
maintenance  head  distance  indicator  to  repeatably 
return  the  maintenance  head  to  the  proper  mating  rela- 
tionship  position. 

According  to  a  further  aspect  of  the  invention,  there 
is  provided  a  method  comprising  the  stops  of  position- 
ing  a  print  head  and  a  maintenance  head  of  an  inkjet 
printer  into  proper  mating  relationship;  driving  the  print 
head  to  a  hard  stop;  measuring  an  indicator  of  the  dis- 
tance  from  the  proper  mating  relationship  position  to  the 
print  head  hard  stop;  and  storing  the  print  head  distance 
indicator  in  a  memory. 

For  a  better  understanding  of  the  invention  and  to 
show  how  the  same  may  be  carried  into  effect,  refer- 
ence  will  now  be  made,  by  way  of  example,  to  the 
accompanying  drawings,  in  which: 

Fig.  1  is  a  schematic,  perspective  view  of  a  postage 
meter  having  an  inkjet  printer  showing  the  print 
head  and  maintenance  head  in  accordance  with  an 
embodiment  of  the  invention; 
Fig.  2  is  a  schematic,  side,  elevational  view  of  the 
maintenance  head  in  its  home  position; 
Fig.  3  is  similar  to  Fig  2  but  shows  the  maintenance 
head  in  the  capping  position  adjacent  the  print 
head;  and 
Fig.  4  is  a  block  diagram  of  the  inkjet  printer  includ- 
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ing  a  control  system. 

In  describing  the  preferred  embodiment  of  the 
invention,  reference  is  made  to  the  drawings,  wherein 
there  is  seen  in  Fig.  1  a  postage  meter  8  having  an  s 
inkjet  printing  system  generally  designated  10  which 
includes  an  inkjet  print  head  12,  an  inkjet  maintenance 
head  14  for  servicing  and  cleaning  the  print  head  12 
and  suitable  framework  (not  shown)  for  supporting  the 
various  components  of  the  inkjet  printing  system  10.  to 
The  print  head  12  is  used  for  printing  a  postage  indicia 
on  an  envelope  16,  which  travels  in  the  direction  indi- 
cated  by  the  arrow,  and  also  on  tape  1  8  passing  there- 
below  in  a  path  parallel  to  the  path  of  the  envelope  1  6  as 
explained  in  further  detail  hereinbelow.  The  print  head  ts 
12  includes  a  pair  of  rollers  20  and  22  which  ride  on  a 
pair  of  rails  24  and  26  respectively.  A  lead  screw  28  is 
driven  by  a  drive  motor  30  and  threadingly  engages  the 
top  of  the  print  head  12  in  order  to  translate  the  print 
head  12  back  and  forth  along  the  rails  24  and  26.  A  con-  20 
ventional  encoder  system  1  30  is  operatively  connected 
to  the  drive  motor  30  for  providing  signals  indicative  of 
the  position  of  the  print  head  1  2  along  the  lead  screw 
28,  such  as  a  light  source  (not  shown),  a  light  detector 
(not  shown)  and  a  vane  (not  shown)  f  ixably  mounted  to  25 
the  shaft  of  the  motor  30  and  operatively  located 
between  the  light  source  and  the  light  detector  to  alter- 
natively  block  and  unblock  the  light  source. 

The  print  head  12  can  be  stopped  in  one  of  three 
positions.  Fig.  1  shows  the  print  head  12  stopped  at  sta-  30 
tion  1  ,  indicated  by  arrow  32,  at  which  the  print  head  12 
can  print  on  the  tape  18  in  conventional  manner.  The 
print  head  12  can  also  be  stopped  at  station  2,  indicated 
by  the  arrow  34,  at  which  the  print  head  1  2  can  print  on 
the  envelope  16  in  conventional  manner.  The  home  or  35 
resting  position  of  the  print  head  1  2  is  at  station  3  indi- 
cated  by  the  arrow  36. 

The  print  head  12  further  includes  an  alignment  tab 
110  having  an  alignment  hole  112  located  therethrough. 
The  alignment  tab  1  1  0  is  located  on  a  vertical  wall  of  the  to 
print  head  12  near  the  bottom  of  the  print  head  12. 

The  maintenance  head  1  4  has  a  camming  surface 
19  which  sits  on  a  track  38  and  is  translatable  along  the 
track  38  by  means  of  a  pin  40  which  engages  an  aper- 
ture  (not  shown)  in  the  maintenance  head  1  4  The  track  45 
38  is  vertically  aligned  with  the  print  head  station  3.  The 
pin  40  is  seated  in  a  block  42  which  threadingly 
engages  a  lead  screw  44  which  in  turn  is  driven  by  a 
drive  motor  46.  The  track  38  includes  a  slot  48  in  which 
the  pin  40  is  translated.  As  best  seen  in  Figs.  2  and  3,  so 
the  track  38  includes  a  horizontal  path  or  section  50,  an 
angled,  cam  section  52,  and  a  second,  horizontal  sec- 
tion  54  at  the  end  thereof.  The  cam  section  52  is  shown 
angled  at  a  diagonal,  but  other  angles  or  shapes  could 
be  employed.  In  Figs.  1  and  2,  the  maintenance  head  14  ss 
is  shown  at  its  home  or  resting  position  which  is  station 
4  indicated  by  the  arrow  56.  The  maintenance  head  1  4 
is  situated  at  station  4  whenever  the  print  head  12  is 

being  used  to  print  the  envelopes  16  or  the  tape  18. 
The  maintenance  head  1  4  further  includes  an  align- 

ment  tab  120  having  an  alignment  hole  122  located 
therethrough.  The  alignment  tab  1  20  is  located  on  a  ver- 
tical  wall  of  the  maintenance  head  1  4  near  the  top  of  the 
maintenance  head  1  4. 

Additionally,  a  conventional  encoder  system  1  46  is 
operatively  connected  to  the  drive  motor  46  for  provid- 
ing  signals  indicative  of  the  position  of  the  maintenance 
head  12  along  the  lead  screw  44. 

Whenever  the  print  head  12  is  not  being  used  to 
print  envelopes  16  or  tape  18,  the  print  head  12  is  trans- 
lated  by  the  lead  screw  28  to  the  position  of  station  3 
and  remains  stationary  at  station  3.  Whenever  the  print 
head  12  is  stationary  at  station  3,  the  inkjet  printing  sys- 
tem  1  0  is  programmed  to  move  the  maintenance  head 
1  4  to  station  5  indicated  by  the  arrow  57  into  a  docked 
position  which  is  in  mating  relationship  with  the  print 
head  12,  as  shown  in  Fig.  3,  i.e.  the  maintenance  head 
14  is  moved  below  the  print  head  12. 

The  movement  of  the  maintenance  head  14  along 
the  track  38  to  the  station  5  will  now  be  described.  The 
maintenance  head  14  moves  in  a  single,  vertical  plane 
which  is  aligned  with  the  print  head  home  station  3.  The 
initial  movement  of  the  maintenance  head  1  4  along  the 
track  38  is  from  left  to  right  on  the  first  horizontal  path 
50.  Continued  translation  of  the  pin  40  by  the  drive 
motor  46  causes  the  maintenance  head  1  4  to  approach 
the  cam  section  52,  at  which  point  the  camming  surface 
1  9  of  the  maintenance  head  1  4  engages  the  cam  sec- 
tion  52  to  thereby  lift  the  maintenance  head  14  as  it  is 
being  translated  from  left  to  right.  When  the  camming 
surface  19  has  finished  traversing  the  cam  section  52, 
the  maintenance  head  1  4  is  elevated  and  continues  to 
move  from  left  to  right  along  the  second  horizontal  track 
section  54  to  the  cleaning  position  seen  in  Fig.  3.  Thus, 
the  maintenance  head  14  experiences  lateral  and  verti- 
cal  movement  in  being  moved  from  its  home  position  at 
station  4  to  its  cleaning  position  at  station  5  where  the 
top  surface  of  the  maintenance  head  14  engages  the 
bottom  surface  of  the  print  head  12.  The  lateral  move- 
ment  takes  place  along  the  horizontal  track  sections  50 
and  54,  and  both  lateral  and  vertical  movement  takes 
place  along  the  cam  section  52.  The  movement  along 
the  horizontal  track  sections  50  and  54  comprises 
movement  in  one  direction  and  the  movement  along  the 
cam  section  52  comprises  movement  in  a  second  direc- 
tion.  Thus,  there  is  movement  by  the  maintenance  head 
14  in  two  directions.  Clearly,  the  two  directions  of  move- 
ment  will  comprise  elements  of  both  lateral  and  vertical 
movement.  Since  both  lateral  and  vertical  movement  of 
the  maintenance  head  14  are  required  to  move  it  into  its 
cleaning  position  at  station  5,  movements  other  than 
what  is  shown  in  Figs.  1-3  could  be  employed,  e.g.  one 
direction  of  movement  could  be  purely  horizontal  and 
another  direction  of  movement  could  be  purely  vertical. 

When  the  maintenance  head  14  moves  past  the 
print  head  1  2  located  thereabove,  the  wiper  (not  shown) 
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of  the  maintenance  head  14  wipes  the  nozzles  (not 
shown)  on  the  bottom  of  the  print  head  12  in  conven- 
tional  manner.  The  capping  device  (not  shown)  of  the 
maintenance  head  14  hermetically  seals  the  nozzles  of 
the  print  head  12  when  the  maintenance  head  14  is 
stopped  from  further  translation  along  the  track  38,  and 
a  vacuum  can  be  applied  to  the  maintenance  head  1  4  to 
remove  ink  from  the  nozzles.  Additionally,  the  nozzles  of 
the  print  head  1  2  can  be  fired  into  a  spittoon  (not  shown) 
or  capping  device  of  the  maintenance  head. 

Referring  to  Figs.  1  and  4,  the  inkjet  printing  system 
1  0  further  includes  a  control  system  200  having  a  mem- 
ory  202.  The  control  system  200  is  in  operative  commu- 
nication  with  the  encoder  systems  1  30  and  1  46  and  the 
motors  30  and  46  for  receiving  input  signals  from  the 
encoder  systems  1  30  and  1  46,  respectively,  and  output- 
ting  control  signals  to  the  motors  30  and  43,  respec- 
tively,  for  positioning  the  print  head  12  and  the 
maintenance  head  14  along  their  respective  lead 
screws  28  and  44.  The  control  system  200  is  further  in 
communication  with  any  suitable  interface  300,  such  as 
a  keyboard  and  LCD  or  CRT  display,  which  allows  the 
operator  to  receive  information  from  and  provide  inputs 
to  the  postage  meter  8.  The  control  system  200  may 
include  any  suitable  combination  of  hardware,  software 
and  processors. 

With  the  structure  of  the  inkjet  printing  system  10 
described  as  above,  attention  will  now  turn  to  the  oper- 
ational  characteristics  of  aligning  the  print  head  12, 
while  in  the  home  position  at  station  3,  with  the  mainte- 
nance  head  14,  while  in  the  cleaning  position  at  station 
5. 

Before  the  postage  meter  8  is  completely  installed 
at  a  user  location,  an  alignment  calibration  routine  is 
performed.  The  alignment  calibration  routine  may  take 
place  during  the  manufacturing  process  or  during  instal- 
lation  at  the  user  location  and  is  used  to  establish  sta- 
tion  3  for  the  print  head  12  and  station  5  for  the 
maintenance  head  14  so  that  during  normal  operation 
the  print  head  12  and  the  maintenance  head  14  are  in 
proper  mating  relationship. 

To  begin  the  alignment  calibration  routine  the  print 
head  12  and  the  maintenance  head  14  are  brought  into 
proper  mating  relationship.  This  is  accomplished  by 
repositioning  the  print  head  12  and  the  maintenance 
head  14  along  their  respective  lead  screws  28  and  44 
until  the  capping  device  properly  covers  the  nozzles  of 
the  print  head  12.  To  assist  in  this  step,  the  alignment 
tabs  110  and  120  are  provided.  Since  the  alignment 
tabs  1  1  0  and  1  20  are  manufactured  with  close  tolerance 
to  the  remaining  features  of  the  print  head  12  and  the 
maintenance  head  14,  respectively,  they  can  be  used  to 
assist  in  properly  aligning  the  print  head  12  and  the 
maintenance  head  14  by  inserting  a  pin  (not  shown) 
through  the  alignment  holes  112  and  122. 

Once  the  proper  mating  relationship  has  been 
established,  the  print  head  12  and  the  maintenance 
head  1  4  are  driven  along  their  respective  lead  screws 

28  and  44  until  they  each  reach  a  fixed  hard  stop  (not 
shown)  on  one  end  of  each  lead  screw  28  and  44.  The 
fixed  hard  stops  provide  a  known  reference  location 
from  which  the  distance  to  the  station  3  and  station  5 

5  can  be  measured.  The  controller  200  counts  the 
number  of  encoder  pulses  from  the  proper  mating  rela- 
tionship  position  to  each  respective  hard  stop  for  both 
the  print  head  12  and  the  maintenance  head  14.  These 
respective  values,  print  head  encoder  pulse  count  (sta- 

10  tion  3  count)  and  maintenance  head  encoder  pulse 
count  (station  5  count),  are  then  stored  in  memory  202 
for  later  use. 

It  should  now  be  apparent  that  this  routine  estab- 
lishes  a  reference  point  for  the  print  head  12  from  its 

is  hard  stop  which  can  be  used  in  repeating  accurately  the 
proper  position  of  the  print  head  12  in  station  3.  Simi- 
larly,  this  routine  establishes  a  reference  point  for  the 
maintenance  head  1  4  from  its  hard  stop  which  can  be 
used  in  repeating  accurately  the  proper  position  of  the 

20  maintenance  head  14  in  station  5.  Thus,  a  proper  mat- 
ing  relationship  can  be  repeatably  achieved.  Therefore, 
any  tolerancing  problems  between  different  postage 
meters  8  will  be  accounted  for  since  the  encoder  pulse 
counts  are  unique  to  each  postage  meter  8. 

25  The  print  head  encoder  pulse  count  and  the  main- 
tenance  head  encoder  pulse  count  are  preferably  stored 
in  a  non-volatile  type  memory  202.  In  this  manner,  these 
counts  will  not  be  lost  due  to  power  loss  in  the  postage 
meter  8. 

30  Those  skilled  in  the  art  will  recognize  that  the  hard 
stops  may  merely  be  one  the  end  of  the  lead  screw  28 
and  44,  respectively.  In  which  case  the  respective 
encoder  pulses  are  counted  until  the  motors  30  and  46, 
respectively,  stall.  On  the  other  hand,  a  mechanical 

35  switch  or  optical  sensor  could  be  employed  to  signal  the 
controller  200  to  stop  counting  encoder  pulses. 

When  the  postage  meter  8  is  turned  on  the  control- 
ler  200  instructs  the  inkjet  printing  system  10  to  print  on 
the  envelope  16,  then  the  print  head  is  driven  to  station 

40  2  while  the  maintenance  head  14  is  driven  to  station  4. 
After  completing  printing,  the  controller  200  returns  the 
print  head  12  to  station  3  and  the  maintenance  head  14 
to  station  5  using  the  print  head  encoder  pulse  count 
and  the  maintenance  head  encoder  pulse  count, 

45  respectively.  At  predetermined  intervals  and/or  upon  the 
occurrence  of  a  particular  event,  the  controller  200 
drives  the  print  head  1  2  and  the  maintenance  head  1  4 
to  their  respective  hard  stops  so  as  to  prevent  "drift"  or 
"wander"  of  the  system.  Thus,  the  print  head  encoder 

so  pulse  count  and  the  maintenance  head  encoder  pulse 
count  which  are  stored  in  memory  202  continue  to  serve 
as  accurate  indicators  of  reference  points  where  a 
proper  mating  relationship  occurs. 

Those  skilled  in  the  art  will  further  recognize  that  if 
55  stepper  motors  are  utilized,  then  it  is  possible  to  count 

motor  pulses  instead  of  encoder  pulses.  Also,  it  is  pref- 
erable  that  the  print  head  encoder  pulse  count  and  the 
maintenance  head  encoder  pulse  count  are  stored  in  a 
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non-volatile  type  memory  202.  In  this  manner,  these 
counts  will  not  be  lost  due  to  power  loss  in  the  postage 
meter  8. 

The  inkjet  printing  system  10  described  herein- 
above  is  arranged  in  such  a  way  that  it  occupies  a  mini-  s 
mum  of  space  and  thus  can  be  used  in  many 
applications  which  otherwise  lack  sufficient  space  for  an 
inkjet  printer.  A  postage  meter  is  just  one  example  of  the 
many  applications  for  which  the  foregoing  inkjet  printing 
system  10  is  suitable.  10 

Also  stored  in  the  memory  202  are  counts  from  the 
print  head  hard  stop  to  station  1  and  station  2,  respec- 
tively.  Unlike  the  count  for  station  3  which  is  derived 
empirically  as  discussed  above,  the  station  1  count  and 
the  station  2  count  are  set  to  nominal  default  values  is 
without  measurement  since  these  counts  do  not  have 
the  same  accuracy  requirements  as  the  station  3  count 
discussed  above. 

By  using  the  interface  300,  the  operator  is  allowed 
to  independently  manipulate  the  station  1  and  station  2  20 
counts  so  as  to  reposition  the  postage  indicia  on  the 
envelope  16  or  the  tape  18.  In  this  manner,  the  postage 
indicia  can  be  adjusted  along  the  envelope  16  or  tape 
1  8  in  a  direction  which  is  transverse  to  the  path  of  travel. 
Prior  art  systems  only  allow  adjustment  of  the  postage  25 
indicia  in  a  direction  parallel  to  the  path  of  travel.  Any 
suitable  combination  of  hardware  and  software  could 
serve  as  the  interface  300  and  controller  200.  For  exam- 
ple,  the  operator  may  be  presented  with  a  visual  indica- 
tion  on  the  LCD  of  the  position  of  the  postage  indicia  on  30 
the  envelope  16.  Then,  using  up  arrow  and  down  arrow 
keys  or  other  conventional  input  device,  the  operator 
may  reposition  the  postage  indicia  where  each  depres- 
sion  of  a  respective  arrow  key  either  subtracts  or  adds  a 
predetermined  incremental  number  of  counts  to  the  sta-  35 
tion  2  count.  The  same  technique  could  be  employed  to 
adjust  the  station  1  coat.  To  accommodate  this,  the 
interface  300  provides  a  menu  system  where  the  opera- 
tor  can  select  whether  to  adjust  the  position  of  the  post- 
age  indicia  on  the  envelope  16  or  the  tape  18.  40 

Therefore,  it  is  now  apparent  that  the  present  sys- 
tem  substantially  overcomes  the  disadvantages  associ- 
ated  with  aligning  print  heads  and  maintenance  heads. 
Additional  advantages  are  set  forth  in  the  foregoing 
description  and  in  part  will  be  obvious  from  the  descrip-  45 
tion,  or  may  be  learned  by  practice  of  the  invention. 

While  the  present  invention  has  been  disclosed  and 
described  with  reference  to  a  single  embodiment 
thereof,  it  will  be  apparent,  as  noted  above  that  varia- 
tions  and  modifications  may  be  made  therein.  For  so 
example,  those  skilled  in  the  art  will  recognize  a  wide 
variety  of  structures  which  could  be  substituted  for  the 
alignment  tabs  1  10  and  120  would  assist  in  aligning  the 
print  head  12  with  the  maintenance  head  14,  such  as  a 
pin  on  the  print  head  12  and  a  receiving  slot  on  the  55 
maintenance  head  14.  It  is,  thus,  intended  in  the  follow- 
ing  claims  to  cover  each  variation  and  modification  that 
falls  within  the  true  spirit  and  scope  of  the  present  inven- 

tion  as  defined  by  the  claims. 

Claims 

1  .  Inkjet  printer  apparatus  comprising: 

an  inkjet  print  head  (12)  translatable  in  a  first 
direction; 
means  (28,30)  for  translating  said  print  head 
(12)  to  a  cleaning  station  (36); 
an  inkjet  maintenance  head  (14)  translatable  in 
at  least  second  and  third  directions  defining  a 
plane,  wherein  said  plane  is  perpendicular  to 
said  first  direction;  and 
means  (40,44,46)  for  translating  said  mainte- 
nance  head  (14)  in  said  at  least  two  directions 
in  said  plane  to  engage  said  print  head  (12)  at 
said  cleaning  station  (36). 

2.  The  apparatus  of  Claim  1  ,  wherein  said  first  direc- 
tion  is  horizontal. 

3.  The  apparatus  of  Claim  1  or  2,  wherein  said  plane 
is  vertical. 

4.  The  apparatus  of  any  one  of  Claims  1  to  3,  wherein 
said  print  head  (12)  includes  a  bottom  surface  and 
said  maintenance  head  includes  a  top  surface,  and 
said  maintenance  head  top  surface  is  arranged  for 
engagement  with  said  print  head  bottom  surface  at 
the  cleaning  station  (36). 

5.  A  postage  meter  having  inkjet  printer  apparatus  for 
cleaning  and  maintaining  an  inkjet  print  head  (12) 
with  a  maintenance  head  (14)  according  to  any  one 
of  the  preceding  claims. 

6.  A  method  of  cleaning  and  maintaining  an  inkjet 
print  head  with  a  maintenance  head,  comprising: 

translating  an  inkjet  print  head  (12)  in  a  first 
direction  to  a  cleaning  station  (36);  and 
translating  an  inkjet  maintenance  head  (14)  in 
at  least  second  and  third  directions  defining  a 
plane  to  mating  engagement  with  said  print 
head  (12)  at  said  cleaning  station  (36),  wherein 
said  first  direction  is  perpendicular  to  said 
plane. 

7.  The  method  of  Claim  6,  wherein  said  first  direction 
is  horizontal. 

8.  The  method  of  Claim  6  or  7,  wherein  said  plane  is 
vertical. 

9.  A  method  according  to  any  one  of  Claims  6  to  8  fur- 
ther  comprising: 
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driving  the  print  head  (12)  to  a  hard  stop; 
measuring  an  indicator  of  the  distance  from  the 
proper  mating  position  to  the  print  head  hard 
stop;  and 
storing  the  print  head  distance  indicator  in  a  s 
memory. 

1  0.  The  method  of  Claim  9  comprising  the  steps  of: 

driving  the  maintenance  head  (14)  to  a  hard  10 
stop; 
measuring  an  indicator  of  the  distance  from  the 
proper  mating  position  to  the  maintenance 
head  hard  stop;  and 
storing  the  maintenance  head  distance  indica-  is 
tor  in  the  memory. 

1  1  .  The  method  of  claim  9  or  1  0  further  comprising  the 
step  of: 

20 
using  the  print  head  (12)  distance  indicator  to 
repeatedly  return  the  print  head  to  the  proper 
mating  relationship  position. 

1  2.  The  method  of  Claim  1  1  ,  as  dependent  on  Claim  25 
10,  further  comprising  the  step  of: 

using  the  maintenance  head  distance  indicator 
to  repeatedly  return  the  maintenance  head  (1  4) 
to  the  proper  mating  position.  30 

1  3.  A  method  comprising  the  steps  of: 

positioning  a  print  head  (12)  and  a  mainte- 
nance  head  (14)  of  an  inkjet  printer  into  proper  35 
mating  relationship; 
driving  the  print  head  (12)  to  a  hard  stop; 
measuring  an  indicator  of  the  distance  from  the 
proper  mating  position  to  the  print  head  hard 
stop;  and  40 
storing  the  print  head  distance  indicator  in  a 
memory. 

55 
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