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Description 

This  invention  relates  to  a  postage  meter.  The  term 
"postage  meter"  in  this  specification  is  used  to  mean  any 
franking  machine  or  value  symbol  issuing  meter  which 
can  apply  symbols  or  legends  to  articles  which  denote 
a  particular  value,  which  may  for  example  be  the  cost  of 
transporting  the  article  to  a  defined  destination,  and 
which  also  keep  a  secure  cumulative  record  of  value  dis- 
pensed.  The  term  is  not  intended  to  be  restricted  to  the 
issuing  of  value  in  connection  with  transport  of  mail  piec- 
es  by  the  Postal  Authorities.  "Postage  meters"  as  de- 
scribed  herein  could  be  employed  equally  well  by  private 
couriers. 

In  this  context  a  value  symbol  or  legend  may  be  any 
of  one  or  more  digits  making  up  a  number,  one  or  more 
alphabetical  symbols,  other  geographical  symbols,  or 
magnetically  or  electrically  or  optically  readable  sym- 
bols. 

Postage  meters  have  been  known  for  a  considera- 
ble  time.  An  early  machine  is  described  in  British  Patent 
No.  272723.  An  important  more  recent  development  is 
the  availability  of  electronic  postage  meters.  A  pioneer 
electronic  postage  meter  is  described  in  British  Patent 
No.  1  492  704. 

In  European  Patent  Application  No.  (EP-A)1  77050, 
of  the  present  Applicant,  there  is  disclosed  a  postage 
meter  which  has  a  print  drum  with  print  wheels  (42) 
which  are  shiftable  to  select  the  value  of  the  postage. 
The  positions  of  the  print  wheels  (42)  are  controlled  by 
the  positions  of  axially  displaceable  racks  (52)  which  in 
turn  are  controlled  by  a  helical  nut  (62)  and  pinion  (58) 
system  which  is  driven  by  motor.  In  order  to  compensate 
for  the  angle  between  the  helical  thread  of  the  drive  gear 
(62)  and  the  teeth  of  the  driven  rack  (52),  the  drive  gear 
(62)  and  the  rack  (52)  engage  the  pinion  (58)  at  diamet- 
rically  opposed  positions  and  the  axis  of  rotation  of  the 
pinion  (58)  is  skewed  relative  to  the  teeth  of  the  rack 
(52)  by  half  the  angle  and  the  teeth  themselves  are  also 
skewed  relative  to  the  axis  of  the  pinion  (58)  by  half  the 
angle.  This  has  the  effect  that  the  teeth  of  the  pinion  (58) 
are  parallel  at  one  side  to  the  helical  thread  and  are  also 
parallel  at  the  opposite  side  to  the  teeth  of  the  rack  (52). 
The  drive  system  may  be  used  in  a  postage  meter  for 
adjusting  the  print  value  wheels.  This  meter,  in  contrast 
to  the  present  invention,  uses  a  single  pinion  to  adjust 
the  longitudinal  position  of  any  one  of  several  racks. 

Atypical  postage  meter  includes  the  following  prin- 
cipal  components:  a  means  of  printing  selectable  value 
symbols,  a  means  of  keeping  account  of  value  symbols 
printed,  and  a  keyboard  or  other  input  means  whereby 
a  user  can  set  the  amount  of  value  which  the  machine 
is  to  print. 

An  aim  of  the  invention  is  to  provide  a  compact  and 
easily  assembled,  yet  secure  and  efficient,  postage  me- 
ter. 

According  to  the  present  invention,  there  is  provid- 
ed  a  postage  meter  comprising: 

a  rotatable  print  drum  for  franking  an  article,  the 
print  drum  including  settable  value-denoting  ele- 
ments  and  being  mounted  on  a  drum  shaft  for  rota- 
tion  therewith; 

5  a  plurality  of  motors  each  connected  to  drive  a 
respective  one  of  the  value-denoting  elements  via 
an  intervening  drive  train,  each  such  drive  train 
including  a  plurality  of  gears;  and 
a  gearbox  housing  within  which  the  motors  and  the 

10  drive  trains  are  housed; 
characterised  in  that  the  gearbox  housing  is  split 
into  two  portions  which  are  shaped  so  that  they 
together  encircle  and  are  supported  by  the  drum 
shaft. 

15 
With  such  an  arrangement,  the  need  to  make  minor  ad- 
justments  during  assembly  of  a  meter,  in  order  to  ensure 
accurate  registration  between  the  drum  shaft  and  the 
mechanism  which  moves  the  value-denoting  elements, 

20  is  substantially  avoided. 
According  to  a  preferred  embodiment  of  the  inven- 

tion,  the  meter  further  comprises  linearly-movable  racks 
located  (in  known  manner)  in  at  least  one  groove  in  the 
drum  shaft,  each  rack  being  driven  by  a  drive  gear  which 

25  forms  the  final  gear  of  a  respective  one  of  the  drive 
trains.  In  this  way,  the  mechanical  complexity  involved 
in  having  a  translational  arrangement  which  shifts  a 
master  drive  gear  laterally  of  the  racks  to  engage  one 
rack  after  another  (see  for  example  British  Patent  No. 

30  1  492  409)  is  avoided. 
According  to  a  further  advantageous  feature  of  the 

invention,  each  drive  train  includes  an  encoder  disc  pro- 
vided  with  gear  teeth  on  its  periphery  and  which  serves 
to  transmit  drive  from  the  driving  element  (i.e.  motor)  to 

35  gears  downstream  in  the  drive  train. 
The  invention  will  be  better  understood  from  the  fol- 

lowing  non-limiting  description  of  an  example  thereof 
given  with  reference  to  the  accompanying  drawings  in 
which:- 

40 
Figure  1  is  an  overall  perspective  view  of  a  postage 
meter  when  mounted  on  a  postage  meter  base  with 
which  it  is,  in  use,  used; 
Figures  2a-2g  show  in  perspective  exploded  view 

45  various  components  which  make  up  a  first  assem- 
bly  of  an  upper  internal  unit  of  the  meter  of  Figure  1  ; 
Figure  3  is  a  perspective  exploded  view  showing 
components  which  make  up  a  second  assembly  of 
the  upper  internal  unit; 

so  Figure  4  is  a  perspective  exploded  view  showing  the 
first  assembly  about  to  be  united  with  the  second 
assembly  and  with  side  plates,  to  produce  the  upper 
internal  unit; 
Figure  5  is  a  plan  view  of  the  lower  internal  unit, 

55  which  contains  the  main  mechanical  components  of 
the  postage  meter; 
Figure  6  is  an  exploded  perspective  view  showing 
in  diagrammatic  form  a  number  of  the  components 

2 



3 EP0  476  918  B1 4 

of  the  lower  internal  unit  (some  of  the  components 
are  omitted  for  the  sake  of  clarity); 
Figures  7,  8  and  9  are  a  plan  view,  a  sectional  view 
along  the  line  Y-Y  of  the  plan  view  and  a  side  view 
respectively  of  some  of  the  components  forming  the 
bottom  portion  of  the  lower  internal  unit; 
Figure  10  is  a  perspective  view  of  the  print  drum  and 
drum  shaft  assembled  with  the  lower  half  of  the 
gearbox  assembly; 
Figure  11  is  a  perspective  view  of  the  gearbox 
assembly; 
Figure  12  is  an  exploded  perspective  view  of  the 
lower  half  of  the  gearbox  assembly; 
Figure  13  is  an  exploded  perspective  view  of  the 
upper  half  of  the  gearbox  assembly; 
Figure  14  is  a  diagrammatic  side  view  of  the  upper 
rack  drive  assembly  74; 
Figure  1  5  is  a  cross-section  through  a  splined  drive 
shaft  of  the  upper  rack  drive  assembly  74; 
Figure  16  is  a  diagrammatic  side  view  of  the  lower 
rack  drive  assembly  73; 
Figure  17  illustrates,  as  a  cross-sectional  represen- 
tation,  one  of  the  encoder  gears; 
Figure  18  shows  a  bearing  clip  of  the  type  used  in 
supporting  a  reduction  gear  assembly  associated 
with  a  motor  used  to  drive  an  encoder  gear; 
Figure  19  shows  a  bearing  clip  of  the  type  used  to 
support  the  splined  drive  shafts  of  the  upper  and 
lower  rack  drive  assemblies; 
Figure  20  is  a  diagrammatic  illustration  of  how  the 
gearbox  assembly  is  supported  on  the  baseplate; 
Figure  21  is  an  exploded  perspective  view  of  a  lim- 
ited  backlash  clutch  incorporated  in  the  rear  bearing 
used  to  support  the  rear  end  of  the  drum  shaft; 
Figure  22  is  a  plan  view  of  the  components  of  the 
limited  backlash  clutch; 
Figures  22a  and  22b  are  enlarged  views  showing 
different  positions  of  the  limited  backlash  clutch 
when  in  operation; 
Figure  23  is  a  side  view  of  a  multi-slogan  change 
apparatus  which  acts  on  the  print  drum  63;  and, 
Figure  23a  is  a  diagrammatic  perspective  view  of 
the  multi-slogan  change  apparatus. 

The  postage  meter  1  is  intended  to  be  capable  of 
being  used  with  a  range  of  known  postage  meter  bases 
2. 

The  postage  meter  1  comprises  a  main  cover  3,  a 
hingeable  drum  cover  4  and  a  carrying  handle  5.  The 
drum  cover  4  is  pivotable  to  expose  a  print  drum  which 
prints  postage.  The  print  drum  will  be  described  later. 

In  use,  postage  is  printed  on  a  mailpiece  by  passing 
the  mailpiece  along  a  path  P  running  along  the  top  of 
the  postage  meter  base  2  and  underneath  the  print 
drum. 

The  postage  meter  1  also  includes  a  power  input 
socket  6  and  an  on-off  switch  7.  Buttons  131  of  a  key 
pad  13  (see  Figure  2b)  are  accessible  at  the  top  of  the 

postage  meter  1  in  order  to  control  the  functioning  of  the 
postage  meter.  For  example,  the  buttons  131  are  used 
to  input  the  amount  of  postage  to  be  printed  on  the  mail- 
piece;  to  check  the  value  of  the  ascending  register  of 

5  total  postage  value  printed;  to  check  the  descending 
register  of  remaining  postage  valve  available  for  use;  to 
control  the  replenishment  of  postage  value  stored  in  the 
meter;  to  enter  and  subsequently  use  memory  functions 
such  as  frequently  used  postage  values;  and  to  perform 

10  other  control  and  diagnostic  functions.  A  display  14  is 
provided  in  order  to  present  information  to  the  user. 

The  overall  control  system  is  described  in  U.S.  Pat- 
ent  Applications  Nos.  07/423,813  and  07/423,822. 

A  slidable  knob  8  is  provided  for  controlling  a  multi- 
15  slogan  change  device  on  the  print  drum.  Further  details 

are  given  later. 
Within  the  main  cover  3  are  located  two  main  inter- 

nal  units:  an  upper  internal  unit  and  a  lower  internal  unit. 
The  upper  internal  unit  contains  logic  circuitry  in- 

20  eluding  a  computer  for  controlling  postage  meter  func- 
tions. 

Description  of  Upper  Internal  Unit 

25  Referring  firstly  to  Figures  2a-2g,  these  Figures  il- 
lustrate  the  components  of  a  first  assembly  10.  The  sub- 
ject  matter  of  Figures  2,  3  and  4  is  embodied  in  our  U. 
K.  Patent  Application  Publication  No.  2,236,627.  No 
claim  to  this  subject  matter  is  made  in  the  present  ap- 

30  plication.  In  general  terms  the  upper  internal  unit  is 
made  up  of  a  first  assembly  10  (Fig.  4)  and  a  second 
assembly  20  (Fig.  4).  The  first  assembly  10  comprises 
a  first  die  casting  1  2  having  a  front  wall  1  2a,  a  rear  wall 
1  2b,  side  walls  1  2c  and  1  2d,  and  a  top  wall  1  2e.  The  top 

35  wall  12e  has  apertures  therein.  The  next  component  of 
the  first  assembly  is  the  key  pad  1  3  having  an  aperture 
13a  therein.  Beneath  the  key  pad  13  is  positioned  the 
display  14  and  a  display  printed  circuit  board  14a.  The 
display  14  is  connected  to  a  flying  ribbon  14b.  An  insu- 

40  lating  plate  1  5  is  located  beneath  the  board  1  4a  and  be- 
neath  this  is  located  a  metal  support  plate  16.  The  parts 
12,  13,  14a,  15,  16  have  aligned  holes  16a  therein,  so 
that  they  can  be  connected  together  as  a  unit  by  suitable 
screws  of  bolts.  One  such  bolt  is  illustrated  in  Figure  2g. 

45  The  second  assembly  20  comprises  a  second  die 
casting  22,  a  main  logic  board  24,  and  a  power  supply 
unit  26.  These  are  all  seen  in  Figure  3.  The  second  die 
casting  is  a  generally  planar  die  casting  of  a  particular 
shape  designed  to  co-operate  and  interfit  with  the  first 

so  die  casting  1  2.  For  this  purpose  it  has  an  upstanding  rim 
22a  and  is  provided  with  appropriately  positioned 
through  holes  22b.  The  main  logic  board  has  through 
holes  24b  which  are  aligned  in  registry  with  the  holes 
22b  of  the  die  casting,  so  as  to  permit  assembly.  A  so- 

55  called  "Taptite"  screw  24a  for  effecting  this  connection 
is  shown  at  the  top  of  Figure  3.  Three  other  screws  (not 
shown)  are  also  used. 

The  second  die  casting  22  also  has  through  holes 

3 
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22c  which  are  arranged  in  registry  with  holes  26c  in 
printed  circuit  board  26a  which  is  attached  to  the  power 
supply  unit  26.  The  holes  22c,  26c  permit  assembly  us- 
ing  screws. 

Figure  4  illustrates  the  two  assemblies  10  and  20,  s 
and  this  figure  also  shows  side  plates  30  which  are  at- 
tached  to  the  second  die  casting  22  by  self  tapping 
screws  32.  The  screws  32  may  be  "Taptite"  screws.  The 
plates  30  are  of  metal  and  serve  as  part  of  a  heat  sink 
which  includes  the  die  casting  22  and,  to  a  lesser  extent,  10 
the  die  casting  12.  The  close  physical  connection  be- 
tween  the  parts  12,  22  and  30  permits  heat  generated 
in  the  power  supply  unit  26  to  be  effectively  dissipated 
so  avoiding  undesirable  over-heating. 

It  will  be  appreciated  that  modifications  may  be  15 
made  to  the  disclosed  and  illustrated  arrangement.  For 
example,  fastening  clips  or  other  securing  means  could 
be  employed  if  desired  to  connect  together  the  first  and 
second  die  castings  12  and  22. 

By  using  die  castings  in  the  upper  internal  unit,  it  is  20 
no  longer  necessary  to  perform  complex  sheet  forming 
and  other  operations  on  sheet  metal.  In  addition  to  act- 
ing  as  a  heat  sink,  the  parts  12,  22  and  30  also  provide 
shielding  against  radio  frequency  interference  and  elec- 
tromagnetic  induction  effects  which  might  affect  the  25 
working  of  the  components  on  the  main  logic  board  24. 

Lower  Internal  Unit 

Referring  to  Figures  5  to  9,  the  lower  internal  unit  30 
includes  a  base  unit  40  which  forms  the  overall  base  of 
the  postage  meter  1  and  which  is,  in  use,  positioned  on 
top  of  the  underlying  postage  meter  base  2  with  which 
the  postage  meter  1  is  used  (see  Figure  1).  The  base 
unit  40  comprises  a  base  plate  41  and  two  upwardly  ex-  35 
tending  walls  42.  When  the  upper  internal  unit  (shown 
in  Figures  2  to  4)  is  assembled  onto  the  lower  internal 
unit,  the  bottommost  edges  of  the  side  plates  30  sit  on 
the  base  plate  41  and  extend  between  the  walls  42. 

A  latch  mechanism  50  of  generally  known  design  is  40 
mounted  on  the  base  plate  41  and  includes  three  tum- 
blers  51  which  receive  upwardly  extending  projections 
of  the  postage  meter  base  2  when  the  postage  meter  1 
is  mounted  thereon.  The  projections  of  the  postage  me- 
ter  base  2  are  locked  into  the  tumblers  51  by  movable  45 
plates  52.  This  arrangement  follows  a  known  design. 

The  walls  42  of  the  base  unit  40  contain  concave 
bearing  support  surfaces  43  and  44.  The  bearing  sup- 
port  surfaces  43,  44  receive,  in  the  assembled  postage 
meter,  rear  and  front  bearings  61  and  62  respectively  of  so 
a  print  drum  assembly  60  (see  Figure  5).  The  bearings 
61  ,  62  rotatably  support  a  print  drum  63  and  drum  shaft 
64  which  rotate  together.  The  print  drum  63  contains,  in 
a  known  manner,  a  bank  of  five  rotatable  digit  wheels 
631  .  At  any  one  time,  each  digit  wheel  631  presents  a  55 
selectable  one  of  its  digits  0  to  9  so  that,  by  rotating  all 
five  wheels  631  ,  a  selected  postage  value  may  be  dis- 
played.  Then,  when  the  print  drum  63  rotates,  the  dis- 

played  postage  value  may  be  printed  on  the  mailpiece 
as  it  passes  underneath  the  drum  63  along  the  path  P 
(see  Figure  1). 

The  digit  wheels  631  are  adjusted  in  a  known  man- 
ner  by  five  longitudinally  slidable  racks  641  (see  Figure 
5)  that  are  located  in  the  drum  shaft  64.  Each  rack  641 
controls  a  respective  one  of  the  digit  wheels  631  ,  so  that 
longitudinal  movement  of  the  rack  is  converted  into  ro- 
tational  movement  of  the  digit  wheel.  This  changes  the 
digit  that  the  wheel  presents  for  printing  and  thereby  al- 
ters  the  postage  value  to  be  printed. 

The  drum  assembly  60  includes  a  drive  gear  65  for 
rotatably  driving  the  drum  shaft  64  and  print  drum  63. 
The  bottom  part  of  the  drive  gear  65  projects  through  an 
aperture  45  (most  clearly  seen  in  Figure  7)  in  the  base 
plate  41  .  This  arrangement  permits  the  drive  gear  65  to 
be  accessible  to  the  postage  meter  base  2,  when  the 
postage  meter  1  is  mounted  thereon,  so  that  the  postage 
meter  base  may  rotatably  drive  the  drive  gear  65  and 
thereby  cause  rotation  of  the  print  drum  63. 

The  drum  shaft  64  includes  a  toothed  portion  642 
adjacent  to  the  drive  gear  65.  This  toothed  portion  642 
drives  an  encoder  disc  46  which  is  rotatably  mounted 
on  the  base  plate  41  (see  Figures  7  to  9).  The  encoder 
disc  has  a  circumference  twice  that  of  the  toothed  por- 
tion  642  and  therefore  completes  a  half  revolution  for 
every  whole  revolution  of  the  print  drum  63/drum  shaft 
64.  Because  it  is  desired  to  know  when  the  print  drum 
63  has  completed  one  revolution  and  returned  to  its 
"home"  position,  the  encoder  disc  46  is  provided  with 
two  slots  461.  The  slots  461  are  on  different  radii  and 
are  approximately  diametrically  opposite  one  another. 
A  detector  unit  47  straddles  the  rim  of  the  encoder  disc 
46  so  as  to  detect  the  slots  461  by  means  of  interrupted 
light  beam  arangements.  The  detector  unit  47  is  con- 
nected  to  the  main  logic  board  24  so  as  to  inform  the 
circuitry  in  the  logic  board  as  to  when  the  print  drum  63 
has  completed  a  full  revolution  and  returned  to  its  home 
position. 

A  shutter  bar  48  is  slidably  mounted  on  the  base 
plate  41  and  has  an  end  481  which  projects  into  a  slot 
651  (see  Figure  21  )  of  the  drive  gear  when  the  print  drum 
63  is  in  its  home  position.  In  this  way,  the  print  drum  63 
is  prevented  from  moving. 

In  order  to  permit  the  drive  gear  65  to  be  rotatably 
driven  so  as  to  rotate  the  print  drum  63,  the  shutter  bar 
48  is  slid  so  as  to  retract  its  end  481  out  of  the  slot  651 
in  the  drive  gear  65.  This  is  done  by  a  known  mechanism 
(not  shown)  under  the  control  of  the  main  logic  board 
24.  The  shutter  bar  48  includes  a  projection  482  which 
extends  into  an  interposer  unit  49  so  that  the  shutter  bar 
48  may  be  held  locked  in  its  locking  position.  Thus,  be- 
fore  the  shutter  bar  48  may  be  retracted,  the  interposer 
unit  49  must  be  activated  by  the  main  logic  board  24  so 
as  to  release  the  projection  482. 

The  shutter  bar  48  and  interposer  unit  49  have  their 
positions  optically  sensed  by  optical  sensor  means  (not 
shown). 

35 
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Gearbox  Assembly 

The  gearbox  assembly  70  comprises  a  lower  por- 
tion  71  and  an  upper  portion  72.  Both  portions  are  made 
out  of  injection  moulded  plastics  material.  s 

The  gearbox  assembly  is  provided  in  order  to  drive 
the  five  racks  641  in  the  drum  shaft  64.  Referring  to  Fig- 
ure  10,  there  is  shown  a  slot  643  in  the  drum  shaft  64  in 
which  three  of  the  five  racks  are,  in  practice,  located, 
although  they  are  not  actually  shown  in  that  Figure.  10 
There  is  a  corresponding  slot  on  the  underside  of  the 
drum  shaft  64  as  viewed  in  Figure  1  0  which  contains  the 
remaining  two  of  the  five  racks  641.  As  explained  pre- 
viously,  the  longitudinal  position  of  the  racks  determines 
the  rotational  position  of  the  corresponding  five  digit  15 
wheels  in  the  print  drum  63  so  that  the  postage  value  to 
be  printed  may  be  varied. 

In  order  to  drive  the  five  racks  641  ,  the  gearbox  as- 
sembly  contains  two  rack  drive  assemblies.  A  first  one 
of  the  rack  drive  assemblies  73  is  located  in  the  lower  20 
gearbox  portion  71  and  extends  underneath  the  drum 
shaft  64  so  as  to  drive  the  two  lowermost  racks  641  .  An 
upper  rack  drive  assembly  74  is  located  in  the  upper 
gearbox  portion  72  and  extends  over  the  drum  shaft  64 
so  as  to  drive  the  three  racks  641  in  the  upper  part  of  25 
the  drum  shaft. 

Gearbox  Rack  Drive  Assemblies 

Referring  mainly  to  Figures  13  to  15,  the  upper  rack  30 
drive  assembly  74  will  now  be  described.  A  splined  drive 
shaft  741  ,  having  a  generally  pentagonal  cross-section 
as  shown  in  Figure  15,  extends  the  full  length  of  the  drive 
assembly  and  is  rotatably  supported  at  both  ends  by 
snap-in  bearing  clips  742.  These  bearing  clips  742  snap  35 
into  slots  721  at  both  ends  of  the  lower  half  of  the  upper 
gearbox  portion.  Figure  11  shows  one  of  the  bearing 
clips  742  snapped  into  place  in  its  respective  slot  721. 
Returning  to  Figure  1  3,  the  splined  drive  shaft  741  sup- 
ports,  starting  from  the  left-hand  end  of  the  drive  assem-  40 
bly  as  viewed  in  Figure  1  3,  a  first  encoder  gear  743,  an 
outer  half-shaft  744,  an  inner  half-shaft  745,  a  first 
cross-over  gear  746,  a  spacer  747,  a  second  cross-over 
gear  748,  a  third  cross-over  gear  749,  a  spacer  741  0,  a 
second  encoder  gear  7411  and  a  third  encoder  gear  45 
741  2.  The  encoder  gears  743,  741  1  ,  741  2  are  each  driv- 
en  by  a  respective  motor,  as  will  be  described  later. 

Each  one  of  the  cross-over  gears  746,  748,  749  is 
drivingly  engaged  with  one  of  the  three  upper  racks  641 
of  the  drum  shaft  64  when  the  drum  shaft  is  in  its  "home"  so 
position  as  shown  in  Figure  10.  Each  cross-over  gear 
must  be  independently  rotatable  in  order  to  permit  inde- 
pendent  adjustment  of  the  three  racks  641  . 

In  order  to  achieve  this,  the  third  encoder  gear  741  2 
and  its  associated  cross-over  gear  748  engage  with  the  55 
splined  profile  of  the  drive  shaft  741  so  that  drive  may 
be  transmitted  from  the  encoder  gear  741  2  to  the  cross- 
over  gear  748  by  means  of  the  drive  shaft  741  (drive 

path  A  in  Figure  14).  The  other  components  do  not  en- 
gage  with  the  drive  shaft  741  so  that  they  are  freely  ro- 
tatable  relative  thereto.  In  this  way,  the  encoder  gear 
7412  may  drive  its  cross-over  gear  748  without  also  at 
the  same  time  causing  rotation  of  the  other  components. 

The  second  encoder  gear  741  1  is  drivingly  engaged 
with  dogs  741  01  of  the  neighbouring  spacer  741  0.  The 
spacer  7410  is  also  engaged  via  dogs  74102  with  the 
third  cross-over  gear  749.  As  mentioned  above,  all  three 
components  are  freely  rotatable  around  the  splined 
drive  shaft  741  and  thus  drive  may  be  transmitted  from 
the  encoder  gear  741  1  to  its  associated  cross-over  gear 
749  by  means  of  the  intervening  spacer  7410.  This  pro- 
vides  a  second  drive  path  B  which  is  independent  of  the 
first  drive  path  A  from  the  encoder  disc  741  2  to  its  cross- 
over  gear  748. 

The  first  encoder  gear  743  is  drivingly  engaged  with 
dogs  7443  of  the  outer  half-shaft  744.  An  internal  bore 
7441  of  the  half-shaft  744  has  a  non-circular  cross  sec- 
tion  so  that  it  drivingly  engages  a  correspondingly  pro- 
filed  outer  section  of  the  inner  half-shaft  745  which  is 
received  in  the  bore  7441.  In  this  way,  rotational  drive 
may  be  transmitted  from  the  outer  half  -shaft  744  to  the 
inner-half  shaft  745.  The  inner-half  shaft  745  is  engaged 
via  dogs  7451  with  the  associated  first  cross-over  gear 
746  so  as  to  pass  the  drive  thereonto.  Thus,  there  is 
formed  a  third  drive  path  C  from  the  encoder  disc  743 
to  the  cross-over  gear  746.  All  of  the  components  743, 
744,  745  and  746  are  freely  rotatable  about  the  splined 
drive  shaft  741  . 

The  encoder  gears  743,  7411,  7412  are  driven  by 
motors  86,  88,  87  respectively  (see  Figure  13). 

It  may  be  seen  that  there  are  three  independent 
drive  paths  from  the  motors  86,  88,  87,  through  their  as- 
sociated  encoder  gears  743,  741  1  ,  741  2  and  onto  their 
respective  cross-over  gears  746,  749,  748. 

It  will  be  seen  that  this  is  a  particularly  compact  and 
convenient  solution  to  the  problem  of  driving  a  plurality 
of  racks  from  a  corresponding  plurality  of  motors. 

When  the  ends  of  the  splined  drive  shaft  741  are 
inserted  into  the  bearing  clips  742  and  the  clips  742  are 
snapped  into  their  respective  slots  721  in  the  walls  of 
the  upper  gearbox  portion  72,  there  is  a  need  to  ensure 
that  the  components  mounted  on  the  drive  shaft  741  are 
accurately  located  along  the  length  of  the  drive  shaft  so 
that  the  encoder  gears  are  in  their  correct  positions  to 
be  driven  by  the  motors  and  the  cross-over  gears  are  in 
their  correct  positions  to  drive  the  racks  641  .  This  is  nec- 
essary  because  all  of  the  components  on  the  drive  shaft 
741  are  slidable  along  the  length  of  the  shaft.  The  nec- 
essary  correct  positioning  of  the  components  is  ensured 
by  the  provision  of  an  axial  biassing  spring  7442  located 
within  the  bore  7441  of  the  outer  half-shaft  744.  The 
spring  7442  acts  between  the  inner  and  outer  half  -shafts 
744,  745  (see  Figure  14)  in  order  to  bias  the  two  com- 
ponents  apart. 

The  spring  7442  also  ensures  that  the  two  encoder 
gears  743,  741  2  at  the  ends  of  the  string  of  components 

5 



9 EP0  476  918  B1 10 

assembled  on  the  drive  shaft  741  are  axially  biassed 
against  the  adjacent  bearing  clips  742.  Because  the 
strength  of  the  sping  7442  may  be  varied,  this  permits 
the  frictional  resistance  of  the  rotational  drive  between 
each  encoder  gear  and  its  associated  cross-over  gear 
to  be  pre-set.  The  spring  7442  also  ensures  that  the 
components  which  are  engaged  with  one  another  via 
dogs  do  not  introduce  any  backlash  into  the  drive  be- 
tween  the  encoder  gears  743,  7411  and  their  associated 
cross-over  gears  746,  749. 

Because  the  spring  7442  ensures  the  accurate  po- 
sitioning  of  the  components  on  the  drive  shaft  741  ,  there 
is  no  build  up  of  tolerance  errors  owing  to  the  presence 
of  many  components  and  therefore  a  satisfactory  overall 
tolerance  may  be  achieved  despite  the  use  of  many 
components.  Consequently,  ultra-high  precision  com- 
ponents  are  not  required  which  leads  to  less  expensive 
manufacture  without  loss  of  efficiency  or  performance. 
All  of  the  components  of  the  rack  drive  assembly  74, 
except  for  the  cross-over  gears,  are  made  out  of  plastics 
material.  The  cross-over  gears  are  made  of  metal  in  or- 
der  to  resist  wear  caused  by  driving  the  three  uppermost 
racks  641  . 

The  construction  of  the  lower  rack  drive  assembly 
73  shown  in  Figures  10,12  and  1  6  is  analogous  to  that 
of  the  upper  rack  drive  assembly  74  just  described.  The 
major  difference  is  that  the  lower  rack  drive  assembly 
73,  because  it  only  has  to  drive  the  two  lower  racks  641  , 
only  has  two  encoder  gears  and  two  cross-over  gears. 
The  lower  rack  drive  assembly  73  has  a  splined  drive 
shaft  731  that  is  rotatably  mounted  at  both  ends  in  snap- 
in  bearing  clips  732.  The  clips  732  snap  into  slots  (not 
shown)  in  the  walls  of  the  lower  gearbox  portion  71  .  One 
of  the  bearing  clips  732  when  snapped  into  place  is  vis- 
ible  in  Figure  10.  Starting  from  the  left-hand  end  of  the 
lower  rack  drive  assembly  73  as  shown  in  Figure  1  2,  the 
following  components  are  mounted  on  the  splined  drive 
shaft  731;  a  first  encoder  gear  733,  a  second  encoder 
gear  734,  an  outer  half-shaft  735,  an  inner-half  shaft 
736,  a  first  cross-over  gear  737,  a  second  cross-over 
gear  738  and  a  spacer  739.  An  axial  biassing  spring 
7310  is  also  provided.  The  encoder  gears  733,  734  are 
driven  by  motors  81  ,  83  respectively.  The  encoder  gear 
733  and  cross-over  gear  738  have  profiles  that  comple- 
ment  the  generally  pentagonal  profile  of  the  splined 
drive  shaft  731.  In  this  way,  drive  may  be  transmitted 
from  the  encoder  gear  733  via  the  drive  shaft  731  to  the 
cross-over  gear  738.  The  remaining  components  are  ro- 
tatably  mounted  on  the  drive  shaft  731.  Thus,  there  is 
formed  a  first  drive  path  D  from  the  encoder  disc  733  to 
its  associated  cross-over  gear  738.  A  second,  inde- 
pendent  drive  path  E  is  formed  by  the  second  encoder 
gear  734,  the  outer  and  inner  half-shafts  735  and  736 
and  the  first  cross-over  gear  737.  These  components 
are  freely  rotatable  around  the  drive  shaft  731  and  are 
linked  together  via  dogs  7351  and  7361  ,  with  spring  bi- 
assing,  in  a  manner  analogous  to  that  of  components 
743  to  746  of  the  upper  rack  drive  assembly  74,  de- 

scribed  above. 
The  lower  rack  drive  assembly  73  therefore  in- 

cludes  two  drive  paths,  from  the  motors  81  ,  83,  through 
the  encoder  discs  733,  734  and  onto  the  cross-over 

5  gears  738,  737  respectively.  Each  of  the  two  cross-over 
gears  737,  738  independently  drives  a  respective  one 
of  the  pair  of  racks  641  in  the  lower  half  of  the  drum  shaft 
64  when  the  drum  shaft  is  in  its  "home"  position  as 
shown  in  Figure  10. 

10 
Encoder  Gear 

Figure  1  7  shows  how  each  encoder  gear  743,  741  1  , 
741  2  of  the  upper  rack  drive  assembly  74  and  each  en- 

's  coder  gear  733,  734  of  the  lower  rack  drive  assembly 
73  contains  apertures  which  permit  the  rotational  posi- 
tion  of  the  encoder  gear  to  be  determined.  The  arrange- 
ment  shown  in  Figure  17  is  a  cross-section  representa- 
tive  of  the  arrangement  relating  to  the  encoder  gear  743 

20  or  the  encoder  gear  741  1  of  the  upper  rack  drive  assem- 
bly  74.  The  arrangement  in  relation  to  the  encoder  gear 
743  is  described.  The  arrangements  for  the  other  four 
encoder  gears  are  analogous. 

In  use,  a  dual  channel  interrupted  light  beam  sensor 
25  7413  (see  Figure  11)  is  positioned  in  an  aperture  directly 

above  the  encoder  gear  743.  The  encoder  gear  743  has 
an  inner  annular  array  of  apertures  7431  and  an  outer 
annular  array  of  apertures  7432.  The  sensor  located  in 
the  aperture  straddles  the  encoder  gear  743  so  as  to 

30  have  a  first  light  beam  at  the  radial  distance  correspond- 
ing  to  the  inner  apertures  7431  and  a  second  light  beam 
positioned  at  the  radial  distance  corresponding  to  the 
outer  apertures  7432.  A  detector  is  provided  for  each 
light  beam  so  as  to  detect  when  it  is  and  when  it  is  not 

35  interrupted  by  the  solid  portions  between  the  apertures 
associated  with  that  light  beam.  The  information  from 
the  two  detectors  is  fed  to  the  main  logic  board  24.  By 
knowing  the  position  of  the  encoder  gear  743,  the  posi- 
tion  of  the  digit  wheel  631  driven  via  the  cross-over  gear 

40  746  and  associated  rack  641  is  also  known.  The  encod- 
er  gear  serves  the  two  purposes  of  acting  as  a  drive 
gear,  as  will  be  described  in  more  detail  later,  and  giving 
information  regarding  the  position  of  the  associated  digit 
wheel  631. 

45  Because  of  the  limited  longitudinal  movement  of  the 
rack  641  associated  with  the  encoder  gear  743,  the  en- 
coder  gear  only  ever  rotates  less  than  a  single  revolu- 
tion.  Around  the  circumference  of  the  encoder  gear  743 
in  Figure  1  7  are  illustrated  the  positions  associated  with 

so  the  digits  0  to  9  of  the  associated  digit  wheel  631  .  When 
the  encoder  gear  743  is  rotated  so  that  the  notional  line 
associated  with  the  indicated  value  0  is  pointing  verti- 
cally  upwards  as  viewed  in  Figure  17,  then  the  associ- 
ated  digit  wheel  631  will  present  the  numeral  0  as  its 

55  contribution  to  the  postage  value  to  be  printed.  Likewise, 
when  the  notional  radial  line  numbered  1  is  pointing  ver- 
tically  upwards,  the  digit  wheel  631  will  present  the  nu- 
meral  1  for  printing.  Similarly,  by  rotating  the  encoder 

6 
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gear  so  that  the  notional  lines  numbered  2  to  9  point 
vertically  upwards,  the  digit  wheel  631  may  be  rotated 
to  present  the  numerals  2  to  9  for  printing. 

Each  encoder  gear  is  driven  by  its  own  motor.  It  is 
important  that  the  rotational  position  of  the  encoder  gear 
is  accurately  known  so  that,  by  means  of  feedback,  the 
motor  may  be  used  to  accurately  position  the  encoder 
gear  at  the  correct  rotational  position  associated  with 
the  numeral  value  desired  to  be  presented  on  the  digit 
wheel  631  for  printing.  The  apertures  7431  and  7432 
enable  this  to  be  done.  Assuming  1  to  equate  to  no  light 
being  received  by  a  detector,  and  0  to  equate  to  light 
being  received  by  the  detector,  then  the  apertures  7431 
and  7432  modulate  the  two  light  beams  to  produce  a 
binary  output  from  each  of  the  two  light  detectors  posi- 
tioned  to  detect  whether  or  not  light  is  passing  through 
the  apertures  7431  and  7432.  The  two  binary  outputs 
combine  to  produce  a  quadrature-type  output. 

The  two  sets  of  apertures  are  arranged  so  that,  as 
the  encoder  gear  743  rotates,  the  outputs  of  the  two 
channels  of  the  two  detectors  cycle  in  the  following  man- 
ner  as  the  gear  rotates  through  the  36°  associated  with 
moving  the  digit  wheel  631  from  one  numeral  value  po- 
sition  (e.g.  2)  to  an  adjacent  numeral  value  position  (e. 
g.  3):  00,01,11,10,00,01,11,10,00.  Each  pair  of  outputs 
is  in  the  following  order:  output  from  outer  detector  and 
then  output  from  inner  detector.  Thus,  the  apertures 
7431,  7432  make  it  possible  to  resolve  eight  different 
positions  as  the  encoder  gear  743  rotates  through  36°. 
The  encoder  gear  743  therefore  has  a  resolution  of  414°. 
This  gives  and  accuracy  of  +2/4°  about  a  desired  posi- 
tion. 

Previously,  encoder  discs  in  postage  meters  have 
had  the  apertures  7431,  7432  positioned  at  twice  the 
circumferential  pitch,  thereby  giving  a  resolution  of  9°  (i. 
e.  414°  either  side  of  a  desired  position). 

With  a  resolution  of  414°  or  9°,  the  quadrature  output 
at  each  position  associated  with  a  numeral  is  00.  When 
doubling  the  resolution  from  9°  to  414°,  an  output  of  00 
is  also  produced  at  the  mid-points  between  the  positions 
associated  with  the  numeral  values.  Thus,  the  system 
must  know  which  of  the  outputs  of  00  correspond  to  the 
numeral  values  and  which  correspond  to  the  mid-points 
between  the  numeral  values.  This  is  determined  during 
an  initialisation  routine  when  the  equipment  is  first  acti- 
vated  ("hard"  initialisation). 

Because  of  the  limited  longitudinal  movement  of  the 
rack  641  driven  by  the  encoder  gear  743,  the  encoder 
gear  is  only  able  to  move  from  the  0  position  to  the  9 
position  by  rotating  through  the  intermediate  values  1  to 
8.  It  is  not  able  to  move  directly  from  0  to  9.  If  the  gear 
tries  to  rotate  from  0  to  9,  some  movement  will  be  pos- 
sible  but  the  rack  641  will  then  hit  one  of  its  end  stops 
and  no  further  movement  will  be  possible.  Likewise, 
should  movement  be  attempted  from  9  to  0,  the  rack 
641  will  hit  the  other  one  of  its  end  stops  after  a  small 
degree  of  movement  and  then  no  further  rotation  will  be 
possible.  Once  an  end  stop  has  been  reached,  the  en- 

coder  gear  is  rotated  in  the  opposite  direction  and  the 
detector  is  used  to  detect  the  first  00  quadrature  output. 
The  logic  circuitry  assumes  that  this  first  00  quadrature 
output  corresponds  to  the  0  or  9  position.  In  the  case  of 

5  an  encoder  gear  offering  9°  resolution  this  assumption 
will  always  be  correct.  For  example,  if  the  gear  is  rotating 
from  3  to  2  to  1  to  0  in  order  to  find  the  end  stop  of  the 
rack,  there  will  be  a  00  quadrature  output  at  the  0  posi- 
tion  and  no  further  00  quadrature  output  because  the 

10  next  such  output  is  at  the  9  position  and  that  position 
cannot  be  reached  from  the  0  position.  Thus,  once  the 
rack  reaches  its  end  stop  and  the  encoder  gear  reverses 
direction,  the  first  00  quadrature  output  to  be  reached 
will  be  the  one  associated  with  the  0  position.  Because 

is  the  encoder  gear  offering  9°  resolution  only  has  ten  00 
quadrature  outputs,  moving  the  rack  641  from  end  stop 
to  end  stop  enables  the  00  quadrature  outputs  associ- 
ated  with  the  0  and  9  positions  to  be  determined  without 
any  possibility  of  error. 

20  However,  with  the  arrangement  shown  in  Figure  17 
where  a  414°  resolution  is  offered,  the  occurrence  of  a 
00  quadrature  output  between  the  00  quadrature  out- 
puts  of  the  0  to  9  positions  could  cause  problems.  For 
example,  manufacturing  variations  may  be  such  that, 

25  during  hard  initialisation,  the  encoder  gear  is  moved 
through  its  1  position  to  its  0  position  and  then  sufficient- 
ly  far  past  its  0  position  that  the  00  mid-point  position 
between  the  0  and  9  positions  can  be  reached.  When 
the  encoder  gear  reverses  direction,  the  system  will  mis- 

30  take  the  mid-point  00  quadrature  output  as  the  00  output 
of  the  0  position  and  thereafter  operate  so  as  to  position 
the  digit  wheel  631  half  a  digit  offset  from  the  intended 
value  desired  to  be  presented  for  printing.  For  example, 
the  digit  wheel  631  would  present  for  printing  the  blank 

35  space  between  the  8  numeral  and  the  9  numeral  when 
in  actual  fact  it  is  the  9  numeral  that  is  intended  to  be 
printed. 

In  order  to  prevent  this  from  happening,  the  encoder 
gear  743  has  two  of  its  apertures  7431,  7432  blanked 

40  out  between  the  notional  lines  associated  with  the  0  and 
9  positions.  Specifically,  there  is  a  blanked  out  one  7431  ' 
of  the  apertures  7431  and  a  blanked  out  one  7432'  of 
the  apertures  7432.  The  apertures  chosen  to  be  blanked 
out  are  those  which  thereby  prevent  the  generation  of  a 

45  00  quadrature  output  at  any  point  between  the  0  and  9 
positions  of  the  encoder  gear  743.  If  the  encoder  gear 
were  to  be  able  to  move  fully  between  its  0  and  9  posi- 
tions,  the  quadrature  output  would  vary  as  follows: 
00,10,11,11,11,11,11,01,00.  By  removing  the  00  quad- 

50  rature  output  that  would  otherwise  be  generated  be- 
tween  the  0  and  9  positions,  it  does  not  matter  if  the 
manufacturing  variations  are  such  that,  when  the  rack 
641  is  moved  between  its  end  stops  during  the  hard  in- 
itialisation  routine,  one  of  the  end  stop  positions  involves 

55  the  gear  743  rotating  through  the  mid-point  between  the 
0  and  9  positions.  The  first  00  quadrature  outputs  to  be 
generated  upon  moving  away  from  the  two  end  stops 
will  be  those  associated  with  the  0  and  9  positions  and 
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thus  the  system  will  accurately  be  able  to  determine  the 
position  of  the  digit  wheel  631  from  the  measured  posi- 
tion  of  the  encoder  gear  743. 

If  the  apertures  7431'  and  7432'  were  not  blanked 
in  (filled  in),  then  the  tolerances  of  the  whole  assembly 
would  have  to  be  such  that  there  was  no  possibility,  dur- 
ing  hard  initialisation,  of  movement  between  the  end 
stops  of  the  rack  641  causing  the  production  of  a  00 
quadrature  output  at  the  mid-point  between  the  0  and  9 
positions.  Because  the  arrangement  shown  in  Figure  17 
prevents  a  00  quadrature  output  being  produced  at  the 
mid-point,  the  tolerances  of  the  whole  assembly  may  be 
relaxed  and  be  kept  substantially  the  same  as  those  as- 
sociated  with  an  encoder  gear  offering  a  9°  resolution 
instead  of  the  414°  resolution  as  shown  in  Figure  17. 
Thus,  the  Figure  17  arrangement  offers  the  improve- 
ment  in  resolution  to  414°  without  the  normally  associat- 
ed  requirement  to  double  the  accuracy  of  the  tolerances 
associated  with  manufacturing  the  whole  assembly. 

The  exact  sequence  of  events  during  hard  initiali- 
sation,  upon  first  power  up,  is  now  described.  The  en- 
coder  gear  743  is  driven  by  its  motor  until  it  hits  the  end 
stop  adjacent  to  the  9  position.  The  gear  is  then  rotated 
in  the  opposite  direction.  The  00  quadrature  outputs  are 
detected  as  they  occur  and  eventually  the  gear  hits  the 
end  stop  adjacent  to  the  0  position.  The  gear  is  moved 
back  to  the  first  00  quadrature  output  and 
the  main  logic  board  24  treats  this  as  the  0  position.  The 
gear  carries  on  rotating  up  to  the  9  position  and  then 
rotates  back  down  to  the  0  position.  This  enables  the 
main  logic  board  to  check  that  there  are  the  required  ten 
positions  associated  with  the  00  quadrature  outputs. 

Suppose  the  gear  743  is  at  the  7  position  when  the 
postage  meter  is  turned  off.  This  fact  is  stored  in  the 
main  logic  board  24.  When  the  postage  meter  is  turned 
back  on,  a  "soft"  initialisation  is  performed  in  order  to 
confirm  that  the  gear  743  was  still  at  the  7  position  when 
the  meter  was  turned  back  on.  The  "soft"  initialisation 
involves  the  gear  motor  rotating  the  gear  up  to  the  9  po- 
sition  and  then  back  down  to  the  0  position,  with  the  ex- 
tent  of  movement  in  both  directions  being  based  on  the 
assumption  that  the  gear  had  indeed  remained  at  the  7 
position  all  the  time  the  postage  meter  was  turned  off. 
If  the  movement  between  the  0  and  9  positions  is  com- 
pleted  without  hitting  either  end  stop,  then  the  main  logic 
board  24  knows  that  it  was  correct  to  assume  that  the 
gear  had  remained  at  the  7  position  during  power  down. 

The  soft  initialisation  is  performed  every  time  from 
the  second  power  up  onwards.  The  first  power  up  trig- 
gers  a  hard  initialisation. 

If  either  type  of  initialisation  fails  to  complete  suc- 
cessfully,  the  main  logic  board  24  initiates  up  to  two  fur- 
ther  attempts. 

As  explained  previously,  the  dual  channel  sensor 
7413  used  to  produce  the  quadrature  output  uses  two 
light  beams.  Each  beam  is  penerated  by  a  light  emitting 
diode  (LED)  and  detected  by  a  photodiode.  It  has  been 
found  that  the  edges  of  the  apertures  7431  ,  7432  in  the 

encoder  gear  743  diffract  any  light  beam  that  prazes 
past  them.  For  each  photodiode,  this  tends  to  make  it 
more  difficult  to  detect  the  transition  between  the  light 
beam  (i)  passing  through  an  aperture  and  (ii)  being  in- 

5  terrupted  by  the  solid  portions  between  the  apertures. 
The  diffraction  phenomenon  has  a  blurring  effect,  be- 
cause,  even  when  the  line  of  sight  between  the  LED  and 
the  photodiode  is  blocked  by  an  inter-aperture  solid  por- 
tion,  light  is  able  to  set  off  at  an  angle  to  the  line  of  sight 

10  from  the  LED  and  be  bent  by  the  diffraction  effect  at  the 
edge  of  the  aperture  so  that  it  falls  on  the  photodiode. 
In  other  words,  the  light  follows  a  zigzag  path. 

In  the  present  postage  meter  the  diffraction  blurring 
is  prevented  by  placing  slots  in  front  of  each  LED  and 

is  its  associated  photodiode.  The  slots  ensure  that  only 
light  that  has  travelled  along  the  straight  line  from  the 
LED  to  the  photodiode  will  be  able  to  impinge  on  the 
photodiode. 

20  Snap-in  Bearing  Retaining  Clips 

Employment  of  snap-in  bearing  retaining  clips  al- 
lows  particularly  convenient  and  easy  assembly  of  the 
gearbox  parts  during  the  assembly  stage  of  manufac- 

25  ture. 
Because  the  lower  and  upper  gearbox  portions  71  , 

72  are  made  out  of  plastics  material,  there  is  the  con- 
flicting  requirement  of  choosing  a  material  which  is  easy 
to  mould  and  gives  good  dimensional  accuracy  and 

30  which  also  is  capable  of  acting  as  a  bearing  for  a  rotating 
shaft.  In  order  to  prevent  an  unsatisfactory  compromise 
regarding  the  material  for  the  gearbox  portions  71  ,  72, 
the  parts  of  the  gearbox  assembly  70  which  have  to  act 
as  bearings  for  rotating  shafts  are  produced  as  separate 

35  inserts  which  are  clipped  into  place  in  the  walls  of  the 
upper  and  lower  gearbox  portions  71  ,  72.  Thus  the  up- 
per  and  lower  gearbox  portions,  which  are  formed  gen- 
erally  as  compartmental  housings,  may  be  made  out  of 
30%  glass  filled  plastics  material.  This  material  is  not 

40  suitable  for  the  snap-in  bearing  clips  shown  in  Figures 
1  8  and  1  9  because,  once  the  surface  layer  of  resin  has 
been  abraded  away,  the  glass  fibre  reinforcement  be- 
comes  exposed  and  abrades  the  rotating  shaft.  Thus, 
the  bearing  clips  of  Figures  18  and  19  are  made  of  a 

45  suitable  known  low  friction  material. 
Each  encoder  gear  is  driven  by  a  respective  motor 

and  reduction  gear  assembly. 
In  respect  of  the  lower  gearbox  portion  71  (see  Fig- 

ures  10  and  12)  the  motor  81  drives  the  encoder  gear 
so  733  through  a  reduction  gear  assembly  82.  The  motor 

83  drives  the  encoder  gear  734  through  a  reduction  gear 
assembly  84. 

The  two  motors  81  ,  83  are  held  in  place  by  pairs  of 
clips  811  and  831.  The  individual  gears  of  each  reduc- 

es  tion  gear  assembly  82,  84  are  rotatably  mounted  in  pairs 
of  bearing  clips  85. 

A  representative  clip  of  this  type  is  diagrammatically 
illustrated  in  Figure  18.  Each  bearing  clip  85  has  two 
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circular  apertures  851  for  receiving  the  shafts  of  the  as- 
sociated  reduction  gear  assembly.  The  side  edges  of  the 
clip  85  contain  channels  852  which  guide  the  clip  85 
when  it  is  slid  into  a  slot  711  formed  in  the  lower  gearbox 
portion  71  .  At  the  bottom  of  the  clip  85  is  a  flange  853 
which  contains  an  aperture  854.  As  the  clip  85  reaches 
the  bottom  of  the  slot  711,  the  flange  853  rides  up  a  ramp 
712  provided  adjacent  to  the  bottom  of  the  slot  711. 
Eventually,  a  web  8531  of  the  flange  853  snaps  down 
round  the  back  of  the  ramp  712  so  as  to  prevent  with- 
drawal  of  the  clip  85  from  the  slot  711  . 

Viewing  the  arrangement  shown  in  Figure  1  2,  it  may 
be  seen  that  the  motor  81  ,  for  example,  may  be  assem- 
bled  with  its  associated  clips  85  and  reduction  gear  as- 
sembly  82  and  then  slotted  down  into  the  lower  gearbox 
portion  71  to  be  retained  in  place  by  the  clips  811  and 
by  the  clips  85  engaging  with  the  associated  slots  711 
and  their  ramps  71  2.  The  resulting  positioning  of  the  mo- 
tor  81,  clips  85  and  reduction  gear  assembly  82  is  as 
shown  in  Figure  10. 

As  explained  previously,  the  splined  drive  shafts 
731  ,  741  of  the  rack  drive  assembly  73,  74  are  rotatably 
mounted  in  bearing  clips  732,  742.  These  clips  are 
clipped  into  slots  (e.g.  slot  721  in  Figure  1  1  )  in  the  gear- 
box  portions  71  ,  72.  A  representative  clip  of  this  type  is 
diagrammatically  illustrated  in  Figure  19. 

Referring  to  that  Figure,  the  bearing  clip  742  has  an 
aperture  7421  within  which  is  ratably  mounted  the  drive 
shaft  741  .  The  clip  742  also  has  a  pair  of  wings  7422 
which  flex  up  and  over  ramps  722  as  the  clip  742  is  in- 
serted  into  the  slot  721  .  Figure  1  9  shows  only  half  of  the 
clip  742.  The  entire  clip  is  shown  in  Figure  11. 

The  clips  85  are  designed  so  that  their  channels  852 
form  a  loose  fit  with  the  walls  of  the  slot  711  .  In  this  way, 
the  reduction  gear  assembly  is  able  to  move  slightly  so 
as  to  prevent  binding  up  between  itself  and  the  associ- 
ated  encoder  gear. 

A  suitable  material  for  the  snap-in  clips  is  a  combi- 
nation  of  nylon  and  PTFE. 

Referring  to  Figures  11  and  13,  the  upper  gearbox 
portion  72  contains  the  motors  86,  87,  88  and  respective 
reduction  gear  assemblies  861,  871,  881.  As  was  the 
case  in  relation  to  the  lower  gearbox  portion,  the  motors 
and  reduction  gear  assemblies  of  the  upper  gearbox 
portion  are  preassembled  with  snap-in  bearing  clips  85 
and  then  slid  down  into  the  compartmental  casing  of  the 
upper  gearbox  portion.  The  motors  86,  87,  88  are  held 
in  place  by  respective  pairs  of  clips  862,  872,  882.  The 
clips  85  are  slotted  down  into  respective  pairs  of  slots 
863,  873,  883  in  a  manner  analogous  to  that  described 
in  relation  to  the  lower  gearbox  portion.  The  ramps  po- 
sitioned  at  the  bottom  of  the  slots  863,  873,  883  for  hold- 
ing  in  position  the  clips  85  are  not  visible  in  Figures  11 
and  13.  However,  they  are  provided  and  have  a  con- 
struction  similar  to  that  of  ramp  712  illustrated  in  Figure 
18. 

The  motors  86,  87,  88  drive  the  encoder  gears  743, 
7412,  7411  respectively.  The  purpose  of  the  motors  is 

to  adjust  the  positions  of  the  racks  and  hence  alter  the 
positions  of  the  digit  wheels  in  the  print  drum  to  the  se- 
lected  postage  value  set  by  the  user  pressing  the  but- 
tons  131. 

5 
Mounting  of  Gearbox  Assembly  on  Drum  Shaft 

Once  the  components  of  the  lower  gearbox  portion 
71  have  been  assembled,  the  lower  gearbox  portion  is 

10  assembled  with  the  print  drum  assembly  60.  The  lower 
gearbox  portion  71  has  a  pair  of  arcuate  recesses  713 
for  receiving  plain  bearings  66  which  permit  rotation  of 
the  drum  shaft  64  and  print  drum  63.  The  front  bearing 
62  is  also  provided  and,  as  will  be  described  later,  this 

is  bearing  is  eventually  seated  in  the  bearing  support  sur- 
face  44  of  the  wall  42  of  the  base  unit  40. 

When  the  print  drum  63  is  rotated  from  the  "home" 
position  shown  in  Figure  10  so  as  to  complete  a  whole 
revolution,  the  drum  shaft  64  and  hence  the  racks  641 

20  also  rotate.  In  order  to  prevent  the  cross-over  gears 
which  engage  the  racks  when  the  print  drum  63  is  at  its 
"home"  position  from  catching  on  the  drum  shaft  64  as 
it  rotates,  a  number  of  circumferential  grooves  67  are 
provided.  These  grooves  67  also  prevent  unwanted  ro- 

25  tation  of  the  cross-over  gears  as  the  print  drum  rotates, 
thereby  preventing  a  loss  of  registration  between  the  en- 
coder  gears  and  their  associated  digit  wheels  631  in  the 
print  drum  63. 

The  drum  shaft  64  has  a  further  groove  (not  visible 
30  in  the  drawings)  similar  to  the  grooves  67  but  located 

between  the  front  bearing  62  (see  Figure  10)  and  the 
adjacent  plain  bearing  66.  A  pair  of  rack  lock  plates  68 
extend  into  this  extra  groove  when  the  print  drum  63  is 
at  its  "home"  position.  The  rack  lock  plates  68  are  ar- 

35  ranged  so  that  they  do  not  interfere  with  the  longitudinal 
movement  of  the  racks  641  when  the  print  drum  63  is  at 
its  "home"  position.  However,  as  soon  as  the  print  drum 
starts  to  rotate,  the  racks  641  are  rotated  into  locking 
engagement  with  the  rack  lock  plates  68.  In  this  way, 

40  unwanted  longitudinal  movement  of  the  racks  641  is 
prevented  during  each  rotational  cycle  of  the  print  drum 
63.  The  rack  lock  plates  68  also  serve  the  function  of 
longitudinally  restraining  the  entire  print  drum  shaft  64. 
Screws  714  are  screwed  through  a  side  wall  of  the  hous- 

es  ing  of  the  lower  gearbox  portion  71,  through  the  rack 
lock  plates  68  and  into  the  front  bearing  62. 

Once  the  state  of  assembly  shown  in  Figure  1  0  has 
been  achieved,  the  upper  gearbox  portion  72  is  screwed 
and/or  clipped  onto  the  lower  gearbox  portion  to  result 

so  in  the  gearbox  assembly  70  as  illustrated  in  Figure  11 
being  disposed  around  the  drum  shaft  64  of  the  print 
drum  assembly  60. 

The  lower  and  upper  gearbox  portions  71  ,  72  have 
respective  bosses  715,  723  used  to  screw  the  two  gear- 

55  box  portions  together.  For  the  same  purpose,  the  lower 
gearbox  portion  71  is  provided  with  four  screw  holes  716 
(see  Figure  12). 

Figure  20  is  a  diagrammatic  illustration  of  how  the 
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gearbox  assembly  70  is  supported  on  the  base  plate  41  . 
Figure  20  also  shows  how  the  gearbox  assembly  70  is 
assembled  around  the  drum  shaft  64  of  the  print  drum 
assembly  60.  Essentially,  the  two  gearbox  portions  71  , 
72  are  clamped  around  the  drum  shaft  64  and  screwed 
together. 

In  prior  art  postage  meters,  the  print  drum  assembly 
60  would  be  mounted  on  the  base  unit  40  and  the  gear- 
box  assembly  70  would  be  separately  mounted  on  the 
base  unit  40.  Because  of  this,  tolerances  had  to  be  care- 
fully  controlled  in  order  to  ensure  that  the  relative  posi- 
tioning  of  the  print  drum  assembly  60  and  gearbox  as- 
sembly  70  was  satisfactory.  The  tolerances  between  the 
gearbox  assembly  70  and  print  drum  assembly  60  have 
to  be  carefully  controlled  in  order  to  prevent  inaccurate 
engagement  of  the  cross-over  gears  of  the  gearbox  as- 
sembly  with  the  racks  of  the  print  drum  assembly. 

The  arrangement  shown  in  the  accompanying  fig- 
ures  has  the  gearbox  assembly  70  mounted  directly  on 
the  print  drum  assembly  60.  In  other  words,  the  upper 
gearbox  housing  72  and  the  lower  gearbox  housing  sur- 
round  and  are  supported  by  the  drum  shaft  64.  This 
makes  it  easier  to  ensure  that  the  cross-over  gears  of 
the  gearbox  assembly  70  engage  accurately  with  the 
racks  641  of  the  print  drum  assembly  60.  The  two  as- 
semblies  60,  70  form  a  single  unit  which  is  mounted  as 
one  on  the  base  unit  40.  This  is  done  by  positioning  the 
front  main  bearing  62  in  the  bearing  support  surface  44 
of  the  base  unit  40.  The  front  bearing  62  has  a  pair  of 
screw  holes  621  so  that  it  may  be  screwed  onto  the  un- 
derlying  base  wall  42.  The  other  end  of  the  drum  shaft 
64  carries  the  rear  bearing  61  and  this  sits  in  the  bearing 
support  surface  43.  The  gearbox  assembly  70  is  not  di- 
rectly  mounted  on  the  base  unit  40.  It  is  only  indirectly 
mounted  on  the  base  unit  40  via  the  print  drum  assembly 
60. 

In  order  to  prevent  vibration  of  the  gearbox  assem- 
bly  70,  a  pad  75  of  resilient  material  is  placed  between 
the  end  of  the  lower  gearbox  portion  71  remote  from  the 
drum  shaft  64  and  a  boss  53  of  the  base  unit  40.  How- 
ever,  this  pad  75  does  not  serve  to  determine  the  posi- 
tioning  of  the  gearbox  assembly.  As  explained  above,  it 
is  one  of  the  important  and  advantageous  features  of 
the  present  invention  that  the  position  of  the  gearbox 
assembly  70  relative  to  the  base  unit  40  is  determined 
by  the  positioning  of  the  gearbox  assembly  70  on  the 
print  drum  assembly  60.  This  has  the  consequence  that 
positioning  the  drum  shaft  assembly  60  on  the  saddles 
43,  44  (Fig.  6)  automatically  results  in  the  proper  posi- 
tioning  of  the  gearbox  relative  to  the  base  unit  40,  as 
well  as  properly  positioning  the  cross-over  gears  relative 
to  the  racks. 

Limited  Backlash  Clutch 

The  limited  backlash  clutch  is  located  partly  within 
the  rear  bearing  61  .  The  rear  bearing  61  has  a  circular 
bore  611  which  rotatably  supports  the  drum  shaft  64. 

Also  shown  in  Figure  21  is  the  drive  gear  65,  which  is 
supported  on  a  hub  652  of  a  disc-like  cam  653.  The  slot 
651  ,  by  means  of  which  the  shutter  bar  48  is  able  to  lock 
the  print  drum  assembly  60  in  its  "home"  position,  ex- 

5  tends  through  both  the  disc-like  cam  653  and  the  drive 
gear  65.  The  drive  gear  65/disc-like  cam  653  is  non-ro- 
tatably  mounted  on  the  drum  shaft  64  in  order  to  permit 
this  locking  of  the  print  drum  assembly  60  in  its  "home" 
position.  The  hub  652  also  carries  the  toothed  portion 

10  642  described  previously  in  relation  to  Figure  5.  When 
the  print  drum  assembly  completes  a  cycle  comprising 
a  single  revolution,  the  print  drum  assembly  60  must  be 
brought  to  a  halt  at  a  position  at  which  the  shutter  bar 
48  may  move  into  the  slot  651  so  as  to  provide  the  lock- 

's  ing  action.  As  has  been  explained  previously,  the  post- 
age  meter  base  2  contains  a  drive  mechanism  which 
drives  the  drive  gear  65  to  effect  the  rotation  of  the  print 
drum  assembly  60.  Even  when  the  drive  mechanism  of 
the  postage  meter  base  2  is  switched  off  at  or  slightly 

20  before  the  completion  of  a  single  revolution  of  the  print 
drum  63,  the  inertia  of  the  whole  arrangement  is  such 
that  some  overshoot  of  the  print  drum  assembly  60  and 
hence  of  the  print  drum  shaft  64  past  the  "home"  position 
may  occur.  There  is  therefore  a  need  for  a  limited 

25  amount  of  backlash  so  as  to  permit  the  print  drum  as- 
sembly  60  to  reverse  a  small  extent  so  that  the  shutter 
bar  48  may  slide  into  the  slot  651  in  order  to  lock  the 
print  drum  assembly  in  its  home  position. 

The  print  drum  assembly  60  must  be  prevented 
30  from  freely  rotating  in  the  reverse  direction  in  order  to 

prevent  fraudulent  interference  with  the  postage  meter. 
In  the  bore  611  of  the  rear  bearing  61  are  provided 

four  recesses  612.  Each  recess  612  runs  a  small  dis- 
tance  in  the  circumferencial  direction  but,  as  it  does  so, 

35  the  radial  distance  of  its  circumferential  wall  from  the 
central  axis  613  of  the  rear  bearing  61  gradually  de- 
creases.  This  is  most  readily  apparent  in  Figures  22,  22a 
and  22b.  A  roller  614  is  provided  in  each  recess  612. 

A  clutch  plate  90  is  disposed  between  the  rearbear- 
40  ing  61  and  the  drive  gear  65.  This  clutch  plate  has  four 

generally  circumferentially  extending  tabs  91  and  four 
drive  tabs  92  that  extend  generally  perpendicularly  to 
the  plane  of  the  rest  of  the  clutch  plate.  The  circumfer- 
ential  tabs  91  all  point  in  the  forward  direction  of  rotation 

45  of  the  print  drum  assembly  60.  Each  one  of  the  drive 
tabs  92  extends  into  a  respective  one  of  the  recesses 
612,  behind  the  associated  roller  614.  As  may  be  seen 
from  Figures  22,  22a  and  22b,  each  drive  tab  92  is  lo- 
cated  in  the  deeper  part  of  its  recess  612. 

so  When  the  print  drum  assembly  60  is  rotating  in  its 
normal,  forward  direction  (arrow  A  in  Figure  21),  the 
drive  gear  65  merely  slides  over  the  circumferential  tabs 
91  of  the  clutch  plate  90  with  comparatively  little  friction. 
The  clutch  plate  rotates  anti-clockwise  as  viewed  in  Fig- 

55  ure21  until  further  rotation  is  prevented  by  the  drive  tabs 
92  coming  into  contact  with  the  deeper  end  walls  of  the 
recesses  612  (see  Figure  22). 

Assuming  that  the  print  drum  assembly  60  has  com- 

10 
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pleted  a  single  revolution,  but  has  overshot  slightly  its 
"home"  position,  then  a  limited  amount  of  rotation  in  the 
reverse  direction  is  permitted.  As  the  limited  amount  of 
reverse  rotation  occurs,  the  free  ends  of  the  circumfer- 
ential  tabs  91  dig  into  the  drive  gear  65.  This  causes  the 
clutch  plate  90  to  rotate  with  the  drive  gear  65  in  the 
reverse  direction  (arrow  B  in  Figure  21).  As  the  clutch 
plate  90  rotates  it  forces  each  roller  61  4  to  move  up  from 
the  deep  part  of  its  recess  612  to  the  shallow  part.  The 
result  of  this  is  that  the  rollers  614  are  now  projecting 
into  the  bore  611.  The  rollers  614  therefore  bind  with  the 
drum  shaft  64  to  prevent  any  further  rotation  of  the  drum 
shaft.  Figures  22,  22a  and  22b  illustrate  in  sequence 
what  happens  during  the  limited  reverse  rotation. 

When  the  rollers  614  have  locked  up  the  drum  shaft 
64  (i.e.  as  in  Figure  22b),  the  drive  tabs  92  also  serve 
to  hold  in  place  the  rollers  61  4  to  prevent  them  from  be- 
ing  shaken  loose  by  somebody  trying  to  interfere  with 
the  postage  meter. 

M  u  It  i  -Slogan  Change  Apparatus 

In  addition  to  carrying  the  digit  wheels  631  for  print- 
ing  postage  value,  the  print  drum  63  also  carries  a  ro- 
tatable  device  635  for  printing  a  selectable  one  of  a 
number  of  slogans  on  the  mailpiece  being  franked  (see 
Figure  5).  A  Maltese  Cross  632  is  provided  on  the  print 
drum  63  in  order  to  rotate  the  multiple  slogan  device 
635.  In  the  prior  art,  the  Maltese  Cross  632  has  been 
rotated  either  by  means  of  physically  being  directly  ro- 
tated  or  by  means  of  some  extension  knob  directly 
mounted  thereon.  The  Maltese  Cross  632  if  turned  di- 
rectly  would  require  the  lifting  up  of  a  drum  cover,  such 
as  drum  cover  4  shown  in  Figure  1  ,  in  order  to  achieve 
access  thereto.  If  a  knob  is  provided  on  the  Maltese 
Cross  632,  it  could  in  the  prior  art  arrangements  project 
out  of  the  housing  so  as  to  dispense  with  the  need  of 
having  to  move  the  drum  cover.  The  disadvantage  of 
having  such  a  knob  is  that  it  is  a  moving  part  on  the  ex- 
terior  of  the  housing  and  rotates  every  time  the  print 
drum  assembly  60  is  rotated  when  a  mailpiece  is 
franked. 

With  the  arrangement  shown  in  Figures  23  and  23a, 
a  mechanism  is  provided  which  can  be  activated  from 
outside  the  housing  of  the  postage  meter  but  which  does 
not  rotate  or  otherwise  move  when  the  print  drum  as- 
sembly  60  is  activated  to  frank  the  mailpiece.  A  lever 
633  is  pivotably  mounted  on  the  base  unit  40  by  means 
of  an  adaptor  421  so  as  to  be  pivotable  about  a  pivot 
6331.  The  lever  633  is  pivoted  through  a  limited  rota- 
tional  range  by  means  of  depressing  the  slidable  knob 
8  previously  described  in  relation  to  Figure  1  .  Upon  de- 
pressing  the  knob  8  downwards,  the  lever  633  is  caused 
to  rotate  clockwise  as  viewed  in  Figure  23  to  the  dotted 
position  shown  in  Figure  23a.  Mounted  on  the  end  of  the 
lever  633  is  a  pawl  634  which  is  able  to  rotate  relative 
to  the  lever  633  only  in  a  clockwise  direction  A,  as 
viewed  in  Figure  23a.  The  pawl  634  is  prevented  from 

rotating  anti-clockwise  relative  to  the  lever  633  by 
means  of  an  abutment  6332.  When  the  lever  633  pivots 
through  its  limited  rotational  angle,  the  pawl  634  moves 
up  into  engagement  with  the  Maltese  Cross  632  and 

5  causes  the  Maltese  Cross  to  rotate  anti-clock  wise  (ar- 
row  B)  through  90°  so  as  to  change  the  slogan  being 
printed. 

When  the  knob  8  is  released,  the  lever  633  and 
knob  8  are  biassed  by  springs  (not  shown)  to  return  to 

10  the  rest  positions  shown  in  Figure  23.  This  ensures  that 
when  the  print  drum  assembly  60  rotates,  the  Maltese 
Cross  632  which  forms  part  of  the  print  drum  assembly 
60  and  therefore  rotates  therewith  does  not  clash  with 
the  pawl  634. 

is  If  the  knob  8  is  kept  depressed  and  the  print  drum 
assembly  is  caused  to  rotate,  the  rotation  of  the  Maltese 
Cross  632  with  the  print  drum  63  merely  causes  the  pawl 
634  to  rotate  clockwise  relative  to  the  lever  633,  thereby 
effecting  a  ratchet  action.  This  ratchet  action  ensures 

20  that  an  accidental  act  of  keeping  the  knob  8  depressed 
does  not  jam  the  Maltese  Cross  632  and  prevent  the 
print  drum  assembly  60  from  rotating. 

1  .  A  postage  meter  (1  )  comprising: 

a  rotatable  print  drum  (63)  for  franking  an  arti- 
30  cle,  the  print  drum  including  settable  value- 

denoting  elements  (631  )  and  being  mounted  on 
a  drum  shaft  (64)  for  rotation  therewith; 
a  plurality  of  motors  (81,  83,  86,  87,  88)  each 
connected  to  drive  a  respective  one  of  the 

35  value-denoting  elements  (631  )  via  an  interven- 
ing  drive  train  (73,  74,  82,  84,  861  ,  871  ,  881  ), 
each  such  drive  train  including  a  plurality  of 
gears;  and 
a  gearbox  housing  (71,  72)  within  which  the 

40  motors  and  the  drive  trains  are  housed; 
characterised  in  that  the  gearbox  housing  (71  , 
72)  is  split  into  two  portions  (71  ,  72)  which  are 
shaped  so  that  they  together  encircle  and  are 
supported  by  the  drum  shaft  (64). 

45 
2.  A  meter  according  to  claim  1  further  comprising  lin- 

early-movable  racks  (641)  located  in  at  least  one 
groove  (643)  in  the  drum  shaft  (64),  each  rack  (641  ) 
being  driven  by  a  drive  gear  (737,  738,  746,  748, 

so  749)  which  forms  the  final  gear  of  a  respective  one 
of  the  drive  trains  (73,  74,  82,  84,  861  ,  871  ,  881  ). 

3.  A  meter  according  to  claim  2  in  which  each  drive 
train  (73,  74,  82,  84,  861,  871,  881)  includes  an 

55  encoder  disc  (733,  734,  743,  741  1  ,  741  2)  provided 
with  gear  teeth  on  its  periphery  and  which  serves  to 
transmit  drive  from  the  driving  element  (81  ,  83,  86, 
87,  88)  to  gears  downstream  in  the  drive  train. 

25  Claims 

55 
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4.  A  meter  according  to  any  preceding  claim  in  which 
the  gearbox  housing  (71,  72)  is  divided  into  an 
upper  portion  (72)  and  a  lower  portion  (71)  each  of 
which  has  a  pair  of  arcuate  recesses  (713),  the 
meter  further  comprises  a  pair  of  plain  bearings  (66) 
received  in  the  arcuate  recesses  (713),  and  the 
drum  shaft  (64)  is  located  within  and  encircled  by 
the  plain  bearings  (66). 

5.  A  meter  according  to  any  preceding  claim  in  which 
a  first  one  of  the  gearbox  housing  portions  (72)  has 
a  boss  (723)  aligned  with  a  boss  (715)  of  the  second 
one  of  the  gearbox  housing  portions  (71),  these 
bosses  (715,  723)  being  capable  of  receiving  a 
screw  or  bolt,  and  the  second  gearbox  housing  por- 
tion  (71)  has  four  screw  holes  (716)  located  sub- 
stantially  symmetrically  in  relation  to  the  drum  shaft 
(64),  these  holes  (716)  being  arranged  for  receiving 
screws  or  bolts  which  screw  into  the  first  gearbox 
housing  portion  (72),  whereby  the  bosses  (715, 
723),  holes  (716)  and  screws  or  bolts  constitute  a 
means  of  securing  together  the  gearbox  housing 
portions  (71  ,  72)  so  that  they  encircle  and  are  sup- 
ported  by  the  drum  shaft  (64). 

6.  A  meter  according  to  any  preceding  claim  in  which 
each  driving  element  (81  ,  83,  86,  87,  88)  is  an  elec- 
tric  motor. 

7.  A  meter  according  to  claim  2  in  which  circumferen- 
tial  grooves  (67)  are  provided  in  the  drum  shaft  (64) 
in  order  to  prevent  the  drive  gears  (737,  738,  746, 
748,  749)  from  catching  on  the  drum  shaft  (64) 
when  it  is  rotated  away  from  a  predetermined  posi- 
tion. 

Patentanspriiche 

1.  Frankiermaschine  (1)  mit: 

einer  drehbaren  Drucktrommel  (63)  fur  das 
Frankieren  eines  Gegenstandes,  wobei  die 
Drucktrommel  einstellbare,  einen  Wert  ange- 
bende  Elemente  (631  )  einschlieBt  und  auf  einer 
Trommelwelle  (64)  mit  der  Welle  drehbar  mon- 
tiert  ist, 
einer  Mehrzahl  von  Motoren  (81,  83,  86,  87, 
88),  die  jeweils  so  angeschlossen  sind,  dal3  sie 
jeweils  eines  der  den  Wert  angebenden  Ele- 
mente  (631)  iiber  einen  dazwischenliegenden 
Getriebezug  (73,  74,  82,  84,  861,  871,  881) 
antreiben,  wobei  jeder  dieser  Getriebezuge 
eine  Mehrzahl  von  Zahnradern  aufweist,  und 
einem  Getriebegehause  (71,  72),  innerhalb 
dessen  die  Motoren  und  Getriebezuge  aufge- 
nommen  sind, 

dadurch  gekennzeichnet,  dal3  das  Getriebege- 
hause  (71  ,  72)  in  zwei  Abschnitte  (71  ,  72)  aufgeteilt 
ist,  die  derart  geformt  sind,  dal3  sie  gemeinsam  die 
Trommelwelle  (64)  umfassen  und  von  dieser  geh- 

5  altert  bzw.  abgestutzt  werden. 

2.  Frankiermaschine  nach  Anspruch  1,  welcher  wei- 
terhin  linear  verschiebbare  Zahnstangen  (641)  auf- 
weist,  die  in  zumindest  einer  Nut  (643)  in  der  Trom- 

10  melwelle  (64)  angeordnet  sind,  wobei  jede  Zahn- 
stange  (641  )  von  einem  Antriebszahnrad  (737,  738, 
746,  748,  749)  angetrieben  wird,  welches  das  End- 
zahnrad  eines  der  jeweiligen  Getriebezuge  (73,  74, 
82,  84,  861,  871,  881)  bildet. 

15 
3.  Frankiermaschine  nach  Anspruch  2,  wobei  jeder 

Getriebezug  (73,  74,  82,  84,  861,  871,  881)  eine 
Encoderscheibe  (733,  734,  743,  7411,  7412)  auf- 
weist,  die  an  ihrem  Umfang  mit  Zahnradzahnen  ver- 

20  sehen  ist  und  die  dafur  dient,  den  Antrieb  von  dem 
Antriebselement  (81  ,  83,  86,  87,  88)  auf  Zahnrader 
stromabwarts  bzw.  abtriebsseitig  in  den  Getriebe- 
zug  zu  ubertragen. 

25  4.  Frankiermaschine  nach  einem  der  vorstehenden 
Anspruche,  wobei  das  Getriebegehause  (71  ,  72)  in 
einen  oberen  Abschnitt  (72)  und  einen  unteren 
Abschnitt  (71)  aufgeteilt  ist,  von  denen  jeder  ein 
Paar  von  bogenformigen  Aussparungen  (713)  hat, 

30  wobei  die  Frankiermaschine  weiterhin  ein  Paar  von 
Radiallagern  (66)  aufweist,  die  in  den  bogenformi- 
gen  Aussparungen  (713)  aufgenommen  sind,  und 
wobei  die  Trommelwelle  (64)  in  den  Radiallagern 
(66)  angeordnet  und  von  diesen  umfaBt  ist. 

35 
5.  Frankiermaschine  nach  einem  der  vorstehenden 

Anspruche,  bei  welcher  ein  erster  der  Getriebege- 
hauseabschnitte  (72)  eine  Bosse  (723)  hat,  die  mit 
einer  Bosse  (715)  des  zweiten  der  Getriebegehau- 

40  seabschnitte  (71  )  ausgerichtet  ist,  wobei  diese  Vor- 
sprunge  bzw.  Bossen  (715,  723)  eine  Schraube 
oder  einen  Bolzen  aufnehmen  konnen,  wobei  der 
zweite  Getriebegehauseabschnitt  (71  )  vier  Schrau- 
benlocher  (716)  hat,  die  im  wesentlichen  symme- 

45  trisch  bezuglich  der  Trommelwelle  (64)  angeordnet 
sind,  wobei  diese  Locher  (716)  so  angeordnet  sind, 
dal3  sie  Schrauben  oder  Bolzen  aufnehmen,  die  in 
den  ersten  Getriebegehauseabschnitt  (72)  hinein- 
geschraubt  werden,  wodurch  die  Vorsprunge  bzw. 

so  Bossen  (715,  723),  die  Locher  (716)  und  die 
Schrauben  oder  Bolzen  eine  Einrichtung  bilden,  urn 
die  Getriebegehauseabschnitte  (71,  72)  zusam- 
menzumontieren  bzw.  aneinanderzu  befestigen,  so 
dal3  sie  die  Trommelwelle  (64)  umfassen  und  von 

55  der  Trommelwelle  gehaltert  bzw.  abgestutzt  wer- 
den. 

6.  Frankiermaschine  nach  einem  der  vorstehenden 
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Anspruche,  wobei  jedes  Antriebselement  (81,  83, 
86,  87,  88)  ein  elektrischer  Motor  ist. 

7.  Frankiermaschine  nach  Anspruch  2,  wobei  umlau- 
fende  Nuten  (67)  in  der  Trommelwelle  (64)  vorge-  s 
sehen  sind,  urn  zu  verhindern,  dal3  die  Antriebs- 
zahnrader  (737,  738,  746,  748,  749)  sich  an  der 
Trommelwelle  (64)  verfangen  bzw.  verhaken,  wenn 
diese  von  einer  vorbestimmten  Position  wegge- 
dreht  wird.  10 

4.  Affranchisseuse  selon  I'une  quelconque  des  reven- 
dications  precedentes,  dans  laquelle  le  carter  de 
boTtier  d'engrenages  (71  ,  72)  est  divise  en  une  par- 
tie  superieure  (72)  et  une  partie  inferieure  (71  )  dont 
chacune  comprend  une  paire  de  renfoncements 
arques  (713),  I'affranchisseuse  comprend  en  outre 
une  paire  de  paliers  lisses  (66)  recus  dans  les  ren- 
foncements  arques  (71  3),  et  I'arbre  de  tambour  (64) 
est  dispose  dans  et  est  entoure  par  les  paliers  lisses 
(66). 

Revendications 

1  .  Machine  a  aff  ranchir  (1  )  comprenant  : 

un  tambour  d'impression  rotatif  (63)  pour 
affranchir  un  article,  le  tambour  d'impression 
comprenant  des  elements  dedication  de 
valeur  ajustables  (631)  et  etant  monte  sur  un 
arbre  de  tambour  (64)  pour  tourner  avec  celui- 
ci  ; 
une  pluralite  de  moteurs  (81,  83,  86,  87,  88) 
connectes  chacun  de  facon  a  entraTner  un  ele- 
ment  respectif  des  elements  dedication  de 
valeur  (631)  par  I'intermediaire  d'un  train 
d'entraTnement  correspondant  (73,  74,  82,  84, 
861,  871,  881),  chacun  de  ces  trains  d'entraT- 
nement  comprenant  une  pluralite 
d'engrenages  ;  et 
un  carter  de  boTtier  d'engrenages  (71  ,  72)  dans 
lequel  les  moteurs  et  les  trains  d'entraTnement 
sont  loges  ; 
caracterisee  en  ce  que  le  carter  de  boTtier 
d'engrenages  (71,  72)  est  divise  en  deux  par- 
ties  (71  ,  72)  qui  sont  formees  de  facon  a  entou- 
rer  et  sont  supportees  par  I'arbre  de  tambour 
(64). 

2.  Affranchisseuse  selon  la  revendication  1,  compre- 
nant  en  outre  des  cremailleres  (641  )  a  deplacement 
lineaire  disposees  dans  au  moins  une  gorge  (643) 
dans  I'arbre  de  tambour  (64),  chaque  cremaillere 
(641  )  etant  entraTnee  par  un  engrenage  d'entraTne- 
ment  (737,  738,  746,  748,  749)  qui  forme  le  dernier 
engrenage  d'un  train  d'entraTnement  respectif  des 
trains  d'entraTnement  (73,  74,  82,  84,  861,  871, 
881). 

5.  Affranchisseuse  selon  I'une  quelconque  des  reven- 
dications  precedentes,  dans  laquelle  une  premiere 
partie  des  parties  de  carter  de  boTtier  d'engrenages 

is  (72)  a  un  bossage  (723)  aligne  avec  un  bossage 
(715)  de  la  deuxieme  partie  des  parties  de  carter  de 
boTtier  d'engrenages  (71  ),  ces  bossages  (715,  723) 
etant  susceptibles  de  recevoir  une  vis  ou  boulon,  et 
la  deuxieme  partie  de  carter  de  boTtier  d'engrena- 

20  ges  (71)  comporte  quatre  trous  de  vis  (716)  dispo- 
ses  substantiellement  de  facon  symetrique  par  rap- 
port  a  I'arbre  de  tambour  (64),  ces  trous  (716)  etant 
agences  pour  recevoir  des  vis  ou  boulons  qui  se 
vissent  dans  la  premiere  partie  de  carter  de  boTtier 

25  d'engrenages  (72),  de  sorte  que  les  bossages  (715, 
723),  les  trous  (716)  et  les  vis  et  boulons  constituent 
un  moyen  de  fixer  ensemble  les  parties  de  carter 
de  boTtier  d'engrenages  (71,  72)  de  facon  a  ce 
qu'elles  entourent  et  soient  supportees  par  I'arbre 

30  de  tambour  (64). 

6.  Affranchisseuse  selon  I'une  quelconque  des  reven- 
dications  precedentes,  dans  laquelle  chaque  ele- 
ment  d'entraTnement  (81,  83,  86,  87,  88)  est  un 

35  moteur  electrique. 

7.  Affranchisseuse  selon  la  revendication  2,  dans 
laquelle  des  gorges  (67)  sont  prevues  sur  la  circon- 
ference  dans  I'arbre  de  tambour  (64)  afin  d'empe- 

40  cher  les  engrenages  d'entraTnement  (737,  738, 
746,  748,  749)  d'etre  en  prise  sur  I'arbre  de  tambour 
(64)  lorsqu'il  est  entraTne  en  rotation  depuis  une 
position  predeterminee. 

45 

3.  Affranchisseuse  selon  la  revendication  2,  dans  so 
laquelle  chaque  train  d'entraTnement  (73,  74,  82, 
84,  861,  871,  881)  comprend  un  disque  codeur 
(733,  734,  743,  7411,  7412)  pourvu  de  dents 
d'engrenage  sur  sa  peripherie  et  servant  a  trans- 
mettre  I'entraTnement  de  I'element  d'entraTnement  55 
(81  ,  83,  86,  87,  88)  aux  engrenages  situes  en  aval 
dans  le  train  d'entraTnement. 
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