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(54)  Mailing  machine  including  printing  drum  control  system. 

(57)  A  mailing  machine  base  12  has  a  postage 
meter  14  mounted  thereon.  The  meter  includes 
a  postage  printing  drum  64  having  a  home 
position.  The  base  comprising,  structure  for 
moving  the  drum,  a  d.c.  motor  110  for  driving  3 
the  drum  moving  structure,  a  microprocessor  *  i  * 
122,  a  power  switch  connected  between  the  d.c.  \  J  t 
motor  and  microprocessor,  a  comparator  125  * 
connected  between  the  microprocessor  and  S 
d.c.  motor  for  receiving  therefrom  a  signal  cor-  2  ,  S 
responding  to  the  back  e.m.f.  voltage  of  the  d.c.  \  1 
motor  and  providing  a  comparison  signal  to  the 
microprocessor.  The  microprocessor  is  prog-  _ .  rammed  for  :  providing  a  reference  voltage  sig- 
nal  for  the  comparator  corresponding  to  a 
desired  back  e.m.f.  voltage  for  causing  the  d.c.  s 
motor  to  drive  the  postage  printing  drum  at  t  >  Z 
desired  constant  velocity,  energizing  the  power  \   1 
switch  with  a  first  signal  for  causing  the  d.c.  *  I 
motor  to  accelerate  the  drum  at  a  substantially  \  
constant  rate  to  substantially  the  desired  con-  |  3 
stant  velocity  from  the  home  position  thereof  s 
during  a  first  predetermined  time  interval,  deter-  11 
mining  whether  the  back  e.m.f.  is  greater  than 
the  reference  voltage,  energizing  the  power  v>» 
switch  with  the  first  signal  for  a  second  pre-  y /  
determined  time  interval  if  the  back  e.m.f.  volt-  J  S  
age  is  not  greater  than  the  reference  voltage,  £  < 
and  energizing  the  power  switch  with  a  second 
signal  for  a  third  predetermined  time  interval  if 
the  back  e.m.f.  voltage  is  greater  than  the  refer- 
ence  voltage  and  delaying  energizing  with  the 
second  signal  if  the  back  e.m.f.  voltage  is  not 
greater  than  the  reference  voltage,  thereby 
causing  the  d.c.  motor  to  continue  driving  the 
drum  at  substantially  the  desired  constant 
velocity. 

Jouve,  18,  rue  Saint-Denis,  75001  PARIS 



1 EP  0  547  922  A2 2 

The  present  invention  is  generally  concerned  with 
apparatus  including  sheet  feeding  and  printing  struc- 
tures,  and  more  particularly  with  a  mailing  machine  in- 
cluding  a  base  adapted  to  have  mounted  thereon  a 
postage  meter,  and  improved  drive  systems  and 
control  structures  therefor. 

As  shown  in  U.S.  Patent  No.  4,774,446,  for  a  Mi- 
croprocessor  Controlled  D.C.  Motor  For  controlling 
Printing  Means,  issued  September  27,  1988  to  Sala- 
zar,  et.  al.  and  assigned  to  the  assignee  of  the  present 
invention,  there  is  described  a  mailing  machine  which 
include  a  base  and  a  postage  meter  removably  moun- 
ted  thereon.  The  base  includes  sheet  feeding  structu- 
re  for  feeding  a  sheet  in  a  downstream  path  of  travel 
through  the  machine,  and  includes  two  sheet  sensing 
structures  located  a  known  distance  from  one  another 
along  the  path  of  travel.  And,  the  postage  meter  inclu- 
des  a  rotary  printing  drum  for  printing  postage  indicia 
on  a  sheet  while  feeding  the  sheet  downstream  in  the 
path  of  travel  therebeneath.  The  sensors  successive- 
ly  sense  the  sheet  in  the  path  of  travel  and  provide 
successive  signals  to  a  microprocessor  to  permit  the 
time  lapse  between  the  signals  to  be  used  for  calcu- 
lating  a  count  corresponding  to  the  sheet  feeding 
speed.  Moreover,  the  base  includes  a  d.c.  motor  for 
driving  the  postage  printing  drum,  and  an  encoder 
coupled  to  the  drum  drive  shaft  for  providing  signals 
indicative  of  the  position  thereof  to  a  counting  circuit 
which,  in  turn,  provides  a  count  to  the  microprocessor 
indicative  of  the  peripheral  speed  of  the  postage  prin- 
ting  drum.  And,  the  computer  is  programmed  to  suc- 
cessively  sample  the  counts  corresponding  to  the 
sheet  feeding  speed  and  the  speed  of  the  periphery 
of  the  drum  to  adjust  the  motor  drive  between  sam- 
pling  time  instants  and  generate  a  motor  drive  signal 
for  causing  the  motor  to  drive  the  drum  at  a  velocity 
which  matches  the  peripheral  speed  of  the  drum  with 
the  sheet  feeding  speed. 

Thus  it  is  know  in  the  art  to  provide  a  closed  loop, 
sampled  data,  feed  back  control  system  in  a  mailing 
machine  base  for  continuously  matching  the  periphe- 
ral  speed  of  a  postage  printing  drum  to  the  feeding 
speed  of  a  sheet. 

As  shown  in  U.S.  Patent  No.  4,864,505  for  a  Pos- 
tage  Meter  Drive  System,  issued  September  5,  1989 
to  Miller,  et.  al.  and  assigned  to  the  assignee  of  the 
present  invention,  there  is  described  a  mailing  machi- 
ne  base  having  a  postage  meter  mounted  thereon, 
wherein  the  base  includes  a  first  d.c.  motor  for  driving 
the  postage  printing  drum  via  a  drum  gear  in  the  me- 
ter,  a  second  d.c.  motor  for  driving  the  structure  for 
feeding  a  sheet  through  the  machine,  and  a  third, 
stepper,  motor  for  driving  a  linkage  system  connected 
in  bearing  engagementwith  the  postage  metershutter 
bar  for  moving  the  shutter  bar  out  of  and  into  locking 
engagement  with  the  drum  drive  gear. 

Thus  it  is  known  in  the  art  to  provide  three  sepa- 
rate  motors  for  driving  the  sheet  feeding,  shutter  bar 

moving  and  postage  printing  drum  driving  structures 
in  a  mailing  machine  base.  And,  it  is  known  to  provide 
a  stepper  motor  for  driving  a  linkage  system  to  move 
the  postage  meter  shutter  bar  into  and  out  of  locking 

5  engagement  with  the  drum  drive  gear. 
As  shown  in  U.S.  Patent  No.  4,787,31  1  ,  for  a  Mai- 

ling  Machine  Envelope  Transport  System,  issued  No- 
vember  29,  1988  to  Hans  C.  Mol  and  assigned  to  the 
assignee  of  the  present  invention.  There  is  described 

10  a  mailing  machine  base  having  a  postage  meter 
mounted  thereon,  wherein  the  time  lapse  between 
spaced  sensors  in  the  path  of  travel  of  a  sheet  is  uti- 
lized  by  a  microprocessor  for  calculating  a  sheet  fee- 
ding  speed,  and  wherein  the  speed  of  a  stepper  mo- 

rs  tor,  connected  for  driving  the  postage  printing  drum 
under  the  control  of  the  microprocessor,  is  adjusted  to 
match  the  peripheral  speed  of  the  drum  with  the  sheet 
feeding  speed. 

Thus  it  is  known  in  the  art  to  provide  a  micropro- 
20  cessor  driven  stepper  motor  in  a  mailing  machine 

base  for  driving  a  postage  printing  drum  at  a  periphe- 
ral  speed  which  matches  the  speed  of  a  sheet  fed  the- 
rebeneath. 

As  noted  above,  the  structures  utilized  in  the  prior 
25  art  for  sheet  feeding,  shutter  bar  moving  and  postage 

printing  drum  driving  purposes  include  the  sophistica- 
ted  feedback  control  system  of  the  '446  patent,  which 
continuously  controls  the  motion  of  a  postage  printing 
drum  to  conform  the  same  to  a  trapezoidal-shaped  ve- 

30  locity  versus  time  profile,  having  a  constant  velocity 
portion  which  results  in  the  peripheral  speed  of  the 
drum  matching  the  speed  of  sheets  fed  through  a  mai- 
ling  machine,  and  include  the  relatively  inexpensive 
substitute  of  the  '311  patent,  which  includes  a  stepper 

35  motor  operated  for  matching  the  peripheral  speed  of 
the  drum  to  the  sheet  feeding  speed  without  regard  to 
the  acceleration  and  deceleration  velocity  versus  time 
profile  characteristics  of  the  drum.  Each  of  such  sys- 
tems  has  its  drawbacks,  for  example,  encoders  are 

40  expensive,  as  are  software  solutions  which  take  into 
consideration  the  technical  specifications  of  the  mo- 
tors  controlled  thereby.  And  both  of  such  expenses 
are  major  considerations  in  competitively  pricing  mai- 
ling  machines  for  the  marketplace.  Further,  stepper 

45  motors  are  noisy,  as  are  linkage  systems,  which  tend 
to  suffer  from  wear  and  tear  over  time  and  become 
noisy.  And,  the  combination  of  a  stepper  motor  and 
linkage  system  for  driving  a  shutter  bar  tends  to  cause 
the  moving  shutter  bar  to  be  noisy.  In  addition  to  being 

so  irritable  to  customers,  noise  normally  signals  wear 
and  tear  and,  since  mailing  machines  must  normally 
withstand  the  wear  and  tear  of  many  thousands  of 
operational  cycles  in  the  course  of  their  expected  use- 
ful  life,  maintenance  problems  are  compounded  by 

55  the  use  of  noisy  systems  in  mailing  machines.  And, 
such  considerations  are  of  major  importance  in  gene- 
rating  and  retaining  a  high  level  of  customer  satisfac- 
tion  with  the  use  of  mailing  machines.  Accordingly  it 

2 



3 EP  0  547  922  A2 4 

would  be  desirable  If  there  was  available  a  low  cost, 
low  operational  noise  level,  maiing  machine  base. 

The  invention  provides,  inter  alia,  a  mailing  ma- 
chine  base  adapted  to  have  a  postage  meter  mounted 
thereon,  wherein  the  meter  includes  a  postage  prin- 
ting  drum  having  a  home  position,  the  base  compri- 
sing,  means  for  moving  the  drum,  a  d.c.  motor  for  dri- 
ving  the  drum  moving  means,  a  microprocessor,  a  po- 
wer  switch  connected  between  the  d.c.  motor  and  mi- 
croprocessor,  a  comparator  connected  between  the 
microprocessor  and  d.c.  motor  for  receiving  therefrom 
a  signal  corresponding  to  the  back  e.m.f.  voltage  of 
the  d.c.  motor  and  providing  a  comparison  signal  to 
the  microprocessor,  and  the  microprocessor  pro- 
grammed  for,  providing  a  reference  voltage  signal  for 
the  comparator  corresponding  to  a  desired  back 
e.m.f.  voltage  for  causing  the  d.c.  motor  to  drive  the 
postage  printing  drum  at  a  desired  constant  velocity, 
energizing  the  power  switch  with  a  first  signal  for  cau- 
sing  the  d.c.  motor  to  accelerate  the  drum  at  a  subs- 
tantially  constant  rate  to  substantially  the  desired 
constant  velocity  from  the  home  position  thereof  du- 
ring  a  first  predetermined  time  interval,  determining 
whether  the  back  e.m.f.  is  greater  than  the  reference 
voltage,  energizing  the  power  switch  with  the  first  si- 
gnal  for  a  second  predetermined  time  interval  if  the 
back  e.m.f.  voltage  is  not  greater  than  the  reference 
voltage,  and  energizing  the  power  switch  with  a  se- 
cond  signal  for  a  third  predetermined  time  interval  if 
the  back  e.m.f.  voltage  is  greater  than  the  reference 
voltage  and  delaying  energizing  with  the  second  si- 
gnal  if  the  back  e.m.f.  voltage  is  not  greater  than  the 
reference  voltage,  thereby  causing  the  d.c.  motor  to 
continue  driving  the  drum  at  substantially  the  desired 
constant  velocity. 

As  shown  in  the  drawings  wherein  like  reference 
numerals  designate  like  or  corresponding  parts 
throughout  the  several  views: 

Fig.  1  is  a  schematic  elevation  view  of  an  example 
of  a  mailing  machine  embodying  the  invention,  in- 
cluding  a  base  having  a  postage  meter  mounted 
thereon,  showing  the  sheet  feeding  structure  of 
the  base  and  the  postage  printing  drum  of  the  me- 
ter,  and  showing  a  microprocessor  for  controlling 
the  motion  of  the  sheet  feeding  structure  and  the 
drum; 
Fig.  2  is  a  schematic  end  view  of  the  mailing  ma- 
chine  of  Fig.  1,  showing  the  postage  printing 
drum,  drum  drive  gear  and  shutter  bar  of  the  me- 
ter,  and  showing  the  shutter  bar  and  drum  drive 
systems  of  the  base; 
Fig.  3  is  a  schematic  view  of  structure  for  sensing 
the  angular  position  of  the  shutter  bar  cam  shaft 
of  Fig.  2,  and  thus  the  location  of  the  shutter  bar 
relative  to  the  drum  drive  gear; 
Fig.  4  is  a  schematic  view  of  structure  for  sensing 
the  angular  position  of  the  printing  drum  idler 
shaft  of  Fig.  2,  and  thus  the  location  of  the  posta- 

ge  printing  drum  relative  to  its  home  position; 
Fig.  5  is  a  schematic  view  of  the  substantially  tra- 
pezoidal-shaped  velocity  versus  time  profile  of 
desired  rotary  motion  of  the  postage  printing  drum 

5  of  Fig.  1; 
Fig.  6  is  a  flow  chart  of  the  main  line  program  of 
the  microprocessor  of  the  nailing  machine  base  of 
Fig.  1  ,  showing  the  supervisory  process  steps  im- 
plemented  in  the  course  of  controlling  sheet  fee- 

10  ding,  and  shutter  bar  and  postage  printing  drum 
motion; 
Fig.  7  is  a  flow  chart  of  the  sheet  feeder  routine 
of  the  microprocessor  of  Fig.  1,  showing  the  pro- 
cess  steps  implemented  for  accelerating  the 

15  sheet  feeding  rollers  to  a  constant  feeding  speed, 
and  thereafter  maintaining  the  speed  contant. 
Fig.  8  is  a  flow  chart  of  the  shutter  bar  routine  of 
the  microprocessor  of  Fig.  1  ,  showing  the  process 
steps  implemented  for  controlling  shutter  bar  mo- 

20  vement  out  of  and  into  locking  engagement  with 
the  postage  printing  drum  drive  gear; 
Fig.  9  is  a  flow  chart  of  the  postage  meter  drum 
acceleration  and  constant  velocity  routine  of  the 
microprocessor  of  Fig.  1,  showing  the  process 

25  steps  implemented  for  controlling  the  rate  of  ac- 
celeration  of  the  postage  printing  drum,  from  rest 
in  its  home  position  to  a  substantially  constant 
sheet  feeding  and  printing  speed,  and  thereafter 
controlling  the  drum  to  maintain  the  speed  cons- 

30  tant;  and 
Fig.  10  is  a  flow  chart  of  the  postage  printing  drum 
deceleration  and  coasting  routine  of  the  micropro- 
cessor  of  Fig.  1  ,  showing  the  process  steps  imple- 
mented  for  controlling  the  rate  of  deceleration  of 

35  the  postage  printing  drum,  from  the  substantially 
constant  sheet  feeding  and  printing  speed,  to  rest 
in  its  home  position. 
As  shown  in  FIG.  1  ,  the  apparatus  in  which  the  in- 

vention  may  be  incorporated  comprises  a  mailing  ma- 
40  chine  10  including  a  base  12  and  a  postage  meter  14 

which  is  removably  mounted  on  the  base  12. 
The  base  12  (Fig.  1)  generally  includes  suitable 

framework  16  for  supporting  the  various  component 
thereof  including  a  housing  18,  and  a  horizontally-ex- 

45  tending  deck  20  for  supporting  sheets  22  such  as  cut 
tapes  22A,  letters,  envelopes  22B,  cards  or  other 
sheet-like  materials,  which  are  to  be  fed  through  the 
machine  10.  Preferably,  the  base  12  also  includes 
conventional  structure  24  for  selectively  deflecting  an 

so  envelope  flap  26  from  an  envelope  body  28  together 
with  suitable  structure  30  for  moistening  the  strip  of 
glue  32  adhered  to  the  envelope  flap  26,  preparatory 
to  feeding  the  envelope  22B  through  the  machine  1  0. 
In  addition,  the  base  12  preferably  includes  an  elon- 

55  gate  angularly-extending  deck  34  for  receiving  and 
guiding  cut  tapes  22A  past  the  moistening  structure 
30  preparatory  to  being  fed  through  the  machine  10. 
When  mounted  on  the  base  12,  the  postage  meter  14 
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forms  therewith  a  36  slot  through  which  the  respective 
cut  tapes  22A,  envelopes  22B  and  other  sheets  22  are 
fed  in  a  downstream  path  of  travel  38  through  the  ma- 
chine  10. 

For  feeding  sheets  22  into  the  machine  10,  the 
base  12  preferably  includes  inputfeeding  structure  40 
including  opposed,  upper  and  lower,  drive  rollers,  42 
and  44,  which  are  axially  spaced  parallel  to  one 
another  and  conventionally  rotatably  connected  to  the 
framework  16,  as  by  means  of  shafts,  46  and  48,  so 
as  to  extend  into  and  across  the  path  of  travel  38, 
downstream  from  the  cut  tape  receiving  deck  34.  In 
addition,  the  base  1  2  includes  a  conventional  interme- 
diate  feeding  structure  50,  including  a  postage  meter 
input  roller  52,  known  in  the  art  as  an  impression  rol- 
ler,  which  is  suitably  rotatably  connected  to  the  frame- 
work  16,  as  by  means  of  a  shaft  54  so  as  to  extend 
into  and  across  the  path  of  travel  38,  downstream  from 
the  lower  input  drive  roller  44.  Still  further,  for  feeding 
sheets  22  from  the  machine  10,  the  base  12  includes 
conventional  output  feeding  structure  55,  including  an 
output  feed  roller  56  which  in  suitably  rotatably 
connected  to  the  framework  16,  as  by  means  of  a 
shaft  58,  so  as  to  extend  into  and  across  the  path  of 
travel  38,  downstream  from  the  impression  roller  52. 

As  shown  in  Fig.  2,  the  postage  meter  14  compri- 
ses  framework  60  for  supporting  the  various  compo- 
nents  thereof  including  rotary  printing  structure  62. 
The  rotary  printing  structure  62  includes  a  conventio- 
nal  postage  printing  drum  64  and  a  drive  gear  66  the- 
refor,  which  are  suitably  spaced  apart  from  one 
another  and  mounted  on  a  common  drum  drive  shaft 
68  which  is  located  above  and  axially  extends  parallel 
to  the  impression  roller  drive  shaft  54,  when  the  pos- 
tage  meter  14  is  mounted  on  the  base  12.  The  printing 
drum  64  is  conventionally  constructed  and  arranged 
for  feeding  the  respective  sheets  22  (Fig.  1  )  in  the  path 
of  travel  38  beneath  the  drum  64,  and  for  printing  pos- 
tage  data,  registration  data  or  other  selected  indicia 
on  the  upwardly  disposed  surface  of  each  sheet  22. 
When  the  postage  meter  14  is  mounted  on  the  base 
12,  the  printing  drum  64  is  located  in  a  home  position 
thereof  which  is  defined  by  an  imaginary  vertical  line 
L  extending  through  the  axis  thereof,  and  the  impres- 
sion  roller  52  is  located  for  urging  each  sheet  into  prin- 
ting  engagement  with  the  printing  drum  64  and  for 
cooperating  therewith  for  feeding  sheets  22  through 
the  machine  10.  The  drum  drive  gear  66  (Fig.  2)  has 
a  key  slot  70  formed  therein,  which  is  located  vertically 
beneath  the  drum  drive  shaft  68  and  is  centered  along 
an  imaginary  vertical  line  l̂   wich  extends  parallel  to 
the  home  position  line  L  of  the  printing  drum  64.  Thus, 
when  the  key  slot  70  is  centered  beneath  the  axis  of 
the  drum  drive  shaft  68  the  postage  meter  drum  64 
and  drive  gear  66  are  located  in  their  respective  home 
positions.  The  postage  meter  14  additionally  includes 
a  shutter  bar  72,  having  an  elongate  key  portion  74 
which  is  transversely  dimensioned  to  fit  into  the  drive 

gear's  key  slot  70.  The  shutter  bar  72,  which  is 
conventionally  slidably  connected  to  the  framework 
60  within  the  meter  14,  is  reciprocally  movable  toward 
and  away  from  the  drum  drive  gear  66,  for  moving  the 

5  shutter  bar's  key  portion  74  into  and  out  of  the  key  slot 
70,  underthe  control  of  the  mailing  machinen  base  12, 
when  the  drum  drive  gear  66  is  located  in  its  home  po- 
sition.  To  that  end,  the  shutter  bar  72  has  a  channel 
76  formed  therein  from  its  lower  surface  78,  and,  the 

10  base  12  includes  a  movable  lever  arm  80,  having  an 
arcuately-shaped  upper  end  82,  which  extends 
upwardly  through  an  aperture  84  formed  in  the  hou- 
sing  18.  When  the  meter  14  is  mounted  on  the  base 
1  0,  the  lever  arm's  upper  end  82  fits  into  the  channel 

15  76,  in  bearing  engagement  with  the  shutter  bar  72,  for 
reciprocally  moving  the  bar  72.  As  thus  constructed 
and  arranged,  the  shutter  bar  72  is  movable  to  and 
between  one  position,  wherein  shutter  bar's  key  por- 
tion  74  is  located  in  the  drum  drive  gear'  key  slot  70, 

20  for  preventing  rotation  of  the  drum  drive  gear  66,  and 
thus  the  drum  64,  out  of  their  respective  home  posi- 
tions,  and  another  position,  wherein  the  shutter  bar's 
key  portion  74  is  located  out  of  the  key  slot  70,  for  per- 
mitting  rotation  of  the  drum  drive  gear  66,  and  thus  the 

25  drum  64. 
The  postage  meter  16  (Fig.  1)  additionally  inclu- 

des  an  output  idler  roller  90  which  is  suitably  rotatably 
connected  to  the  framework  60,  as  by  means  of  an 
idler  shaft  92  which  axially  extends  above  and  parallel 

30  to  the  output  roller  drive  shaft  58,  for  locating  the  roller 
90  above  and  in  cooperative  relationship  with  respect 
to  the  output  feed  roller  56,  when  the  postage  meter 
14  is  mounted  on  the  base  12.  Further,  the  base  12 
additionally  includes  conventional  sheet  aligning 

35  structure  including  a  registration  fence  95  against 
which  an  edge  96  (Fig.  2)  of  a  given  sheet  22  may  be 
urged  when  fed  to  the  mailing  machine  10.  Moreover, 
the  base  12  (Fig.  1)  preferably  includes  sheet  detec- 
tion  structure  97,  including  a  suitable  sensor  97A,  lo- 

40  cated  upstream  from  the  input  feed  rollers,  42  and  44, 
for  detecting  the  presence  of  a  sheet  22  being  fed  to 
the  machine  10.  And,  the  base  12  preferably  includes 
sheet  feeding  trip  structure  99,  including  a  suitable 
sensor  99A,  located  downstream  from  the  input  feed 

45  rollers,  42  and  44,  for  sensing  the  leading  edge  100 
and  trailing  edge  100Aof  each  sheet  22  fed  thereby 
into  the  mailing  machine  10. 

As  shown  in  Fig.  1,  for  driving  the  input,  interme- 
diate  and  output  sheet  feeding  structures  40,  50  and 

so  55,  the  mailing  machine  base  12  preferably  includes 
a  conventional  d.c.  motor  110  having  an  output  shaft 
112,  and  a  suitable  timing  belt  and  pulley  drive  train 
system  114  interconnecting  the  drive  roller  shafts  48, 
54  and  58  to  the  motor  shaft  112.  In  this  connection, 

55  the  drive  train  system  114  includes,  for  example,  a  ti- 
ming  pulley  116  fixedly  secured  to  the  motor  output 
shaft  112  for  rotation  therewith  and  a  suitable  timing 
belt  118  which  is  looped  about  the  pulley  116  and 
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another  timing  pulley  of  the  system  114  for  transmit- 
ting  motive  power  from  the  pulley  116,  via  the  remain- 
der  of  the  belt  and  pulley  system  114,  to  the  drive  roller 
shafts  48,  54  and  58. 

As  shown  in  Fig.  1,  for  controlling  the  angular  ve- 
locity  of  the  sheet  feeding  rollers  44,  52  and  56,  and 
thus  the  speed  at  which  sheets  22  are  fed  into, 
through  and  from  the  machine  10,  the  mailing  machi- 
ne  base  12  preferably  includes  a  field  effect  transistor 
(FET)  power  switch  120  which  is  conventionally  elec- 
trically  connected  to  the  d.c.  motor  110  for  energiza- 
tion  and  deenergization  thereof.  In  addition,  for 
controlling  the  sheet  feeding  speed,  the  base  12  inclu- 
des  the  sheet  detection  structure  97  and  sheet  fee- 
ding  trip  structure  99,  a  microprocessor  122  to  which 
the  FET  power  switch  120,  sheet  detection  structure 
97  and  sheet  feeding  structure  99  are  conventionally 
electrically  connected,  and  a  voltage  comparing  cir- 
cuit  124  which  is  conventionally  electrically  intercon- 
nected  between  the  microprocessor  122  and  d.c.  mo- 
tor  110.  Preferably,  the  voltage  comparing  circuit  124 
includes  a  conventional  solid  state  comparator  125, 
having  the  output  terminal  thereof  connected  to  the 
microprocessor  122.  In  addition,  the  comparator  125 
has  one  of  the  input  terminals  thereof  connected  to 
the  d.  c.  motor  110,  for  sampling  the  motor's  back- 
e.m.f.  voltage  and  providing  a  signal,  such  as  the  si- 
gnal  126,  to  the  comparator  1  25  which  corresponds  to 
the  magnitude  of  the  back-e.m.f.  voltage.  And,  the 
comparator  125  has  the  other  of  the  input  terminals 
thereof  connected  to  the  microprocessor  122  via  a 
suitable  digital  to  analog  converter  128,  for  providing 
the  comparator  125  with  a  signal,  such  as  the  signal 
1  27,  which  corresponds  to  a  predetermined  reference 
voltage.  Further,  the  base  12  includes  a  conventional 
d.c.  power  supply  130,  to  which  the  FET  power  switch 
120  and  microprocessor  122  are  suitably  connected 
for  receiving  d.c.  power.  Moreover,  the  base  12  inclu- 
des  a  manually  operable  on  and  off  power  switch  1  32, 
which  is  electrically  connected  to  the  d.c.  supply  130 
and  is  conventionally  adapted  to  be  connected  to  an 
external  source  of  supply  of  a.c.  power  for  energizing 
and  deenergizing  the  d.c.  supply  130  in  response  to 
manual  operation  of  the  power  switch  132.  In  addition, 
for  controlling  the  sheet  feeding  speed,  the  micropro- 
cessor  122  is  preferably  programmed,  as  hereinafter 
discussed  in  greater  detail,  to  respond  to  receiving  a 
sheet  detection  signal,  such  as  the  signal  134,  from 
the  sensor  97A,  to  receiving  a  sheet  feeding  signal, 
such  as  the  signal  1  35  from  the  sensor  99A,  and  to  re- 
ceiving  successive  positive  or  negative  comparison 
signals,  such  as  the  signal  136  from  the  comparator 
1  25,  for  causing  the  d.c.  motor  1  1  0  to  drive  each  of  the 
sheet  feeding  rollers  44,  52  and  56  at  the  same  peri- 
pheral  speed  for  feeding  sheets  22  through  the  machi- 
ne  10  at  a  constant  speed. 

As  shown  in  Fig.  2,  for  driving  the  shutter  bar  lever 
arm  80,  the  mailing  machine  base  12  preferably  inclu- 

des  a  conventional  d.c.  motor  140,  having  an  output 
shaft  142,  and  includes  a  drive  system  144  intercon- 
necting  the  lever  arm  80  to  the  motor  shaft  142.  The 
drive  system  144  preferably  includes  a  timing  pulley 

5  146  which  is  suitably  fixedly  connected  to  the  output 
shaft  142  for  rotation  therewith.  In  addition,  the  drive 
system  144  includes  a  cam  shaft  148,  which  is 
conventionally  journaled  to  the  framework  16  for  rota- 
tion  in  place,  and  includes  a  rotary  cam  150,  which  is 

10  conventionally  connected  to  the  cam  shaft  148  for  ro- 
tation  therewith.  Moreover,  the  drive  system  144  in- 
cludes  a  timing  pulley  152,  which  is  suitably  fixedly 
connected  to  the  cam  shaft  148  for  rotation  thereof. 
Preferably,  the  rotary  cam  150  and  pulley  152  are  in- 

15  tegrally  formed  as  a  single  piecepart  which  is  injection 
molded  from  a  suitable  plastic  material.  In  addition, 
the  drive  system  114  includes  a  conventional  timing 
belt  154,  which  is  suitably  looped  about  the  pulleys, 
146  and  152,  for  transmitting  rotary  motion  of  the  mo- 

20  tor  drive  shaft  142  to  the  cam  shaft  148,  and  thus  to 
the  rotary  cam  150.  Still  further,  the  drive  system  144 
includes  the  lever  arm  80,  which  is  preferably  conven- 
tionally  pivotally  attached  to  the  framework  16,  as  by 
means  of  a  pin  156,  and  includes  a  yoke  portion  158 

25  depending  therefrom.  Preferably,  the  rotary  cam  150 
is  disposed  in  bearing  engagement  with  the  yoke  por- 
tion  1  58  for  pivoting  the  yoke  portion  1  58,  and  thus  the 
lever  arm  50,  both  clockwise  and  counterclockwise 
about  the  pin  156. 

30  For  controlling  movement  of  the  shutter  bar  lever 
arm  80  (Fig.  2),  and  thus  movement  of  the  shutter  bar 
72,  into  and  out  of  the  drum  drive  gear  slot  70,  the  mai- 
ling  machine  12  includes  the  microprocessor  1  22,  and 
includes  the  sheet  feeding  trip  structure  99  (Fig.  1) 

35  which  is  conventionally  electrically  connected  to  the 
microprocessor  122.  In  addition,  for  controlling  shut- 
ter  bar  movement,  the  machine  10  (Fig.  2)  includes  a 
power  switching  module  160  which  is  connected 
between  the  d.c.  motor  140  and  microprocessor  122. 

40  Preferably,  the  switching  module  160  includes  four 
FET  power  switches  arranged  in  an  H-bridge  circuit 
configuration  for  driving  the  d.c.  motor  140  in  either  di- 
rection  .  In  addition,  the  switching  module  160  prefe- 
rably  includes  conventional  logic  circuitry  for  intercon- 

45  necting  the  FET  bridge  circuit  to  the  d.c.  motor  140  via 
two  electrical  leads,  rather  than  four,  and  for  intercon- 
necting  the  FET  bridge  circuit  to  the  microprocessor 
140  via  two  electrical  leads,  161  A  and  161  B,  rather 
than  four,  such  that  one  of  the  leads,  161A  or  161B, 

so  may  be  energized,  and  the  other  of  the  leads,  161B 
or  161A,  deenergized,  as  the  case  may  be,  fordriving 
the  d.c.  motor  140  in  either  direction.  In  addition,  for 
controlling  movement  of  the  shutter  bar  72,  the  base 
12  includes  cam  shaft  position  sensing  structure  162 

55  electrically  connected  the  microprocessor  122.  The 
structure  162  includes  a  cam-shaped  disk  164,  which 
is  conventionally  fixedly  mounted  on  the  cam  shaft 
148  for  rotation  therewith.  The  disk  164  (Fig.  3)  inclu- 

5 
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des  an  elongate  arcuately-shaped  lobe  166,  having 
an  arcuately-extending  dimension  6̂   which  corres- 
ponds  to  a  distance  which  is  slightly  less  than,  and 
thus  substantially  equal  to,  a  predetermined  linear 
distance  d2  (Fig.  2)  through  which  the  shutter  bar  key 
portion  74  is  preferably  moved  for  moving  the  shutter 
bar  72  out  of  locking  engagement  with  the  drum  drive 
gear  66.  Preferably  however,  rather  than  provide  the 
disk  164,  the  rotary  cam  150  is  provided  with  a  lobe 
portion  166A  which  is  integrally  formed  therewith 
when  the  cam  1  50  and  pulley  1  52  are  injection  molded 
as  a  single  piecepart.  And,  the  shaft  position  sensing 
structure  162  includes  conventional  lobe  sensing 
structure  168  having  a  sensor  170  (Fig.  3)  located  in 
the  path  of  travel  of  lobe,  166  or  166A,  as  the  case 
may  be.  As  thus  constructed  and  arranged,  when  the 
cam  shaft  148  (Fig.  2)  is  rotated  counter-clockwise, 
the  lever  arm  80  is  pivoted  thereby  about  the  pin  156 
to  move  the  shutter  bar  72  through  the  distance  d2  and 
out  of  locking  engagement  with  the  drum  drive  gear 
66.  Concurrently,  the  lobe,  166  or  166A(Fig.  3),  is  ro- 
tated  counter-clockwise  through  the  distance  d2,  cau- 
sing  the  leading  edge  1  72  thereof,  followed  by  the  trai- 
ling  edge  174  thereof,  to  be  successively  detected  by 
the  sensor  170,  for  providing  first  and  second  suc- 
cessive  transition  signals,  such  as  the  signal  1  75  (Fig. 
2),  to  the  microprocessor  122,  initially  indicating  that 
movement  of  the  shutter  bar  72  has  commenced  and 
that  the  shutter  bar  72  (Fig.  2)  is  blocking  the  sensor 
170  (Fig.  3),  followed  by  indicating  that  movement  of 
the  shutter  bar  72  has  been  completed  and  that  the 
sensor  170  (Fig.  3)  is  unblocked.  Thereafter,  when  the 
cam  shaft  148  (Fig.  2)  is  rotated  clockwise,  the  lever 
arm  80  is  pivoted  thereby  about  the  pin  156  to  move 
the  shutter  bar  72  back  through  the  distance  d2  and 
into  locking  engagement  with  the  drum  drive  gear  66. 
And,  concurrently,  the  lobe,  166  or  166A(Fig.  3),  is  ro- 
tated  clockwise,  through  the  distance  d2i  causing  the 
trailing  edge  174  thereof,  followed  by  the  leading  edge 
1  72  thereof,  to  be  successively  detected  by  the  sen- 
sor  1  70,  for  providing  third  and  fourth  successive  tran- 
sition  signals  175  to  the  microprocessor  122  which 
again  successively  indicate  that  movement  of  the 
shutter  bar  72  has  commenced  and  that  the  sensor 
170  (Fig.  3)  is  blocked,  and  movement  of  the  shutter 
bar  72  (Fig.  2  )  has  been  completed  and  the  sensor 
170  (Fig.  3)  in  unblocked.  In  addition,  for  controlling 
movement  of  the  shutter  bar  72  (Fig.  2),  the  micropro- 
cessor  122  is  preferably  programmed,  as  hereinafter 
described  in  greater  detail,  to  respond  to  receiving  a 
sheet  feeding  signal  135  from  the  sensor  99A,  and  to 
receiving  successive  sets  of  transition  signals  175 
from  the  sensing  structure  168,  for  timely  causing  the 
FET  module  160  to  drive  the  d.c.  motor  140  to  rotate 
the  cam  150  counter-clockwise,  for  moving  the  shut- 
ter  bar  72  through  the  distance  d2  and  thus  out  of 
locking  engagement  with  the  drum  drive  gear  66  and 
until  the  second  of  the  successive  transition  signals 

175  is  received,  and,  after  a  predetermined  time  inter- 
val  during  which  the  printing  drum  64  is  driven  through 
a  single  revolution  as  hereinafter  discussed,  for  cau- 
sing  the  FET  module  160  to  then  drive  the  d.c.  motor 

5  140  to  rotate  the  cam  150  clockwise,  for  moving  the 
shutter  bar  72  back  through  the  distance  d2  until  the 
fourth  of  the  successive  transitions  signals  175  is  re- 
ceived  to  indicate  that  the  shutter  bar  72  has  been  mo- 
ved  into  locking  engagement  with  the  drum  drive  gear 

w  66. 
As  shown  in  Fig.  2,  for  driving  the  drum  drive  gear 

66  and  thus  the  drum  64,  the  mailing  machine  base 
12  preferably  includes  a  conventional  d.c.  motor  180, 
having  an  output  shaft  182,  and  includes  a  drive  sys- 

15  tern  1  84  for  interconnecting  the  drum  drive  gear  66  to 
the  motor  shaft  182  when  the  postage  meter  14  is 
mounted  on  the  mailing  machine  base  12.  The  drive 
system  184  preferably  includes  a  timing  pulley  186 
which  is  suitably  fixedly  connected  to  the  motor  output 

20  shaft  182  for  rotation  therewith.  In  addition,  the  drive 
system  184  includes  an  idler  shaft  188,  which  is 
conventionally  journaled  to  the  framework  16  for  rota- 
tion  in  place,  and  includes  a  timing  pulley  190,  which 
is  conventionally  fixedly  connected  to  the  idler  shaft 

25  1  88  for  rotation  thereof.  Moreover,  the  drive  system 
184  includes  a  conventional  timing  belt  192,  which  is 
suitably  looped  about  the  pulleys,  186  and  190,  for 
transmitting  rotary  motion  of  the  motor  drive  shaft  182 
to  the  idler  shaft  188,  and  thus  to  the  pulley  190.  Pre- 

30  ferably,  the  base  12  additionally  includes  a  pinion 
gear  194,  which  is  conventionally  mounted  on,  or  in- 
tegrally  formed  with,  the  idler  shaft  188  for  rotation 
therewith.  Further,  the  base  12  also  includes  an  idler 
shaft  196,  which  is  conventionally  journaled  tothefra- 

35  mework  16  for  rotation  in  place,  and  includes  a  drive 
system  output  gear  1  98.  Preferably,  the  output  gear 
1  98  is  suitably  dimensioned  relative  to  the  drum  drive 
gear  66  such  that  the  gear  ratio  therebetween  is  one- 
to-one.  And,  the  drive  system  output  gear  198  is 

40  conventionally  fixedly  mounted  on  the  Idler  shaft  196 
for  rotation  thereof  and  is  dimensioned  so  as  to  extend 
upwardly  through  an  aperture  199  formed  in  the  hou- 
sing  18  to  permit  the  drum  drive  gear  66  to  be  dispo- 
sed  in  meshing  engagement  with  the  drive  system 

45  output  gear  198,  when  the  postage  meter  14  in  moun- 
ted  on  the  base  12,  for  driving  thereby  to  rotate  the 
printing  drum  64  into  and  out  of  engagement  with  res- 
pective  sheets  22  fed  into  the  machine  10. 

For  controlling  rotation  of  the  drive  systems  out- 
50  put  gear  1  98  (Fig.  2),  and  thus  rotation  of  the  printing 

drum  64,  the  mailing  machine  base  12  includes  the 
microprocessor  122,  and  includes  power  switching 
structure  200  connected  between  the  d.c.  motor  180 
and  the  microprocessor  122.  Preferably,  the  swit- 

55  ching  structure  200  includes  a  first  FET  power  switch 
202,  nominally  called  a  run  switch,  which  is  energi- 
zeable  for  driving  the  motor  180  in  one  direction,  i.e., 
clockwise,  and  includes  a  second  FET  power  switch 
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204,  nominally  called  a  brake  switch,  connected  in 
shunt  with  the  first  FET  power  switch  202,  rich  isener- 
gizeable  for  dynamically  braking  the  motor  180.  In  ad- 
dition,  for  controlling  rotation  of  the  printing  drum  64, 
the  base  12  includes  a  voltage  comparing  circuit  206, 
which  is  conventionally  electrically  interconnected 
between  the  microprocessor  122  and  d.c.  motor  180. 
Preferably,  the  voltage  comparing  circuit  206  includes 
a  solid  state  comparator  208,  having  the  output  termi- 
nal  thereof  connected  to  the  microprocessor  122.  In 
addition,  the  comparator  208  has  one  of  the  input  ter- 
minals  thereof  connected  to  the  d.c.  motor  180,  for 
sampling  the  motor's  back-e.m.f.  voltage  and  provi- 
ding  a  signal,  such  as  the  signal  21  0  to  the  comparator 
208  which  corresponds  to  the  magnitude  of  the  back- 
e.m.f.  voltage.  And,  the  comparator  108  has  the  other 
of  the  input  terminals  thereof  connected  to  the  micro- 
processor  122,  via  a  suitable  digital  to  analog  conver- 
ter  212  for  providing  the  comparator  208  with  an  ana- 
log  signal,  such  as  the  signal  214,  which  corresponds 
to  a  predetermined  reference  voltage.  In  addition,  for 
controlling  rotation  of  the  printing  drum  64,  the  base 
12  includes  idler  shaft  position  sensing  structure  220 
electrically  connected  to  the  microprocessor  1  22.  The 
structure  220  preferably  includes  a  cam-shaped  disk 
222,  which  is  conventionally  fixedly  mounted  on  the 
idler  shaft  196  for  rotation  therewith  and  thus  in  step 
with  counter-clockwise  rotation  of  the  drum  64,  due  to 
the  one-to-one  gear  ratio  between  the  drive  system 
output  gear  1  98  and  drum  drive  gear  66.  The  disk  222 
(Fig.  4)  includes  two,  elongate,  arcuately-shaped  lo- 
bes,  224  and  226.  The  lobes  224  and  226  are  prefe- 
rably  separated  from  one  another  by  a  two  degree  gap 
228  which  is  bisected  by  a  vertical  line  L2  which  ex- 
tends  through  the  axis  of  the  disk  222  when  the  disk 
222  is  located  in  its  home  position,  which  home  posi- 
tion  corresponds  to  the  home  position  of  the  drum  dri- 
ve  gear  slot  70  (Fig.  2)  and  thus  to  the  home  position 
of  the  printing  drum  64.  The  lobe  224  (Fig.  4)  has  an 
arcuately-extending  dimension  d3,  which  corres- 
ponds  to  a  distance  which  is  preferably  slightly  less 
than,  and  thus  substantially  equal  to,  the  linear  distan- 
ce  d4  (Fig.  1)  through  which  the  outer  periphery  of 
the  printing  drum  64  is  initially  driven  counter-clockwi- 
se  from  the  home  position  thereof  before  being  rota- 
ted  into  engagement  with  a  sheet  22  fed  into  the  ma- 
chine  10.  And,  the  lobe  226  (Fig.  4)  has  an  arcuately- 
extending  dimension  d5  which  corresponds  to  a  dis- 
tance  which  is  preferably  slightly  less  than,  and  thus 
substantially  equal  to,  the  linear  distance  d6  (Fig.  1) 
through  which  the  outer  periphery  of  the  printing  drum 
64  is  driven  counter-clockwise  upon  being  rotated  out 
of  engagement  with  a  sheet  22  fed  thereby  through 
the  machine  10.  Further,  the  shaft  position  sensing 
structure  220  includes  conventional  lobe  sensing 
structure  230  having  a  sensor  232  (Fig.  4)  located  in 
the  path  of  travel  of  the  lobes,  224  and  226.  As  thus 
constructed  and  arranged,  assuming  the  shutter  bar 

72  (Fig.  2)  is  moved  out  of  locking  engagement  with 
the  drum  drive  gear  66,  when  the  drive  system  output 
gear  198  commences  driving  the  drum  drive  gear  66 
and  printing  drum  64  from  their  respective  home  po- 

5  sitions,  the  disk  222  (Fig.  4)  is  concurrently  rotated 
counter-clockwise  from  its  home  position.  As  the  lobe 
224  is  rotated  through  the  distance  d3,  causing  the 
leading  edge  234  of  the  lobe  224,  followed  by  the  trai- 
ling  edge  236  thereof,  to  be  successively  detected  by 

10  the  sensor  232,  successive  first  and  second  transition 
signals,  such  an  the  signal  240  (Fig.  2),  are  provided 
to  the  microprocessor  122,  initially  indicating  that 
drum  64  (Fig.  2)  has  commenced  rotation  from  the 
home  position  thereof,  followed  by  indicating  that  the 

15  drum  64  has  rotated  40°  through  the  distance  d4.  In 
addition,  the  transition  signal  240  provided  by  the  sen- 
sor  232  detecting  the  lobe's  trailing  edge  236  indica- 
tes  that  the  drum  64  has  rotated  into  feeding  engage- 
ment  with  a  sheet  22  fed  into  the  machine  10.  There 

20  after,  when  the  disk  222  and  thus  the  drum  64  (Fig.  1) 
continue  to  rotate  counter-clockwise,  and  the  printing 
drum  64  prints  indicia  on  the  sheet  22  as  the  sheet  22 
is  fed  thereby  through  the  machine  10,  until  the  such 
rotation  causes  the  leading  edge  242  (Fig.  4)  of  the 

25  lobe  226,  followed  by  the  trailing  edge  244  thereof,  to 
be  successively  detected  by  the  sensor  232.  Whereu- 
pon  the  sensor  232  provides  successive  third  and 
fourth  transition  signals  240  to  the  microprocessor 
122,  initially  indicating  that  the  drum  24  has  rotated 

30  3  35°  and  out  of  feeding  engagement  with  the  sheet 
22,  followed  by  indicating  that  the  drum  64  has  rotated 
through  358°,  and  thus  substantially  through  the  dis- 
tance  d6  and  back  to  the  home  position  thereof.  Still 
further,  for  controlling  rotation  of  the  printing  drum  64, 

35  the  microprocessor  1  22  is  preferably  programmed,  as 
hereinafter  described  in  greatzr  detail,  to  timely  res- 
pond  to  the  completion  of  movement  of  the  shutter 
bar  72  out  of  locking  engagement  with  drum  drive 
gear  66,  to  timely  respond  to  the  transition  signals  240 

40  from  the  idler  shaft  sensing  structure  230  and  to  timely 
respond  to  receiving  successive  positive  or  negative 
comparison  signals,  such  as  the  signal  248  from  the 
comparator  208,  to  cause  the  FET  switch  202  to  drive 
the  d.c.  motor  1  80  for  initially  accelerating  the  drum  64 

45  through  an  angle  of  40°,  followed  by  driving  the  drum 
64  at  a  constant  velocity  through  an  angle  of  295°,  to 
drive  each  of  the  rollers  44,  52  and  56  at  the  same  pe- 
ripheral,  sheet  feeding,  speed.  Moreover,  the  micro- 
processor  122  is  preferably  programmed  to  timely 

so  deenergize  the  FET  run  switch  202,  and  to  energize 
the  FET  brake  switch  204  to  thereafter  decelerate  and 
dynamically  brake  rotation  of  the  motor  180  to  return 
the  drum  64  through  an  angle  of  25°  to  the  home  po- 
sition  thereof  at  the  end  of  a  single  revolution  of  the 

55  drum  64. 
In  addition,  for  controlling  operation  of  the  base 

12  (Fig.  1)  and  thus  the  machine  10,  the  base  12  pre- 
ferably  includes  a  conventional  keyboard  250  rich  is 

7 
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suitably  electrically  connected  to  the  microprocessor 
122  by  means  of  a  serial  communications  link  252,  in- 
cluding  a  data  input  lead  254,  for  providing  signals, 
such  as  the  signal  255,  to  the  microprocessor  122,  a 
data  output  lead  256,  for  providing  signals,  such  as 
the  signals  257  to  the  keyboard  250,  and  a  clock  lead 
258  for  providing  clock  signals  to  the  keyboard  250  to 
synchronize  communication  between  the  keyboard 
250  and  microprocessor  122.  The  keyboard  250, 
which  has  a  plurality  of  manually  actuatable  switching 
keys  260,  preferably  includes  a  print  mode  key  262, 
which  is  manually  actuatable  for  causing  the  base  12 
to  enter  into  a  sheet  feeding  and  printing  mode  of  ope- 
ration,  and  a  no-print  mode  key  264,  which  is  manual- 
ly  actuatable  for  causing  the  base  12  to  enter  into  a 
sheet  feeding  but  no  printing  mode  of  operation.  Fur- 
ther,  the  keyboard  260  preferably  includes  a  service 
light  266  which  is  preferably  intermittently  energized 
in  a  blinking  mode  of  operation  is  response  to  signals 
257  from  the  microprocessor  122  whenever  the  base 
12  is  in  need  of  servicing,  for  example,  due  to  the  oc- 
currence  of  a  jam  condition  event  in  the  course  of  ope- 
ration  thereof. 

As  shown  in  Fig.  6,  in  accordance  with  a  preferred 
embodiment  of  the  invention  the  microprocessor  122 
is  preferably  programmed  to  include  a  main  line  pro- 
gram  300,  which  commences  with  the  step  302  of 
conventionally  initializing  the  microprocessor  122 
(Figs.  1  and  2)  in  response  to  the  operator  manually 
moving  the  power  switch  132  to  the  "on"  position  the- 
reof  to  energize  the  d.c.  power  supply  120  and  thus 
the  mailing  machine  base  12.  Step  302  generally  in- 
cludes  establishing  the  initial  voltage  levels  at  the  mi- 
croprocessor  interface  ports  which  art  utilized  for  sen- 
ding  and  receiving  the  signals  275,  134,  176,  175, 
240,  136  and  248  to  and  from  the  keyboard,  sensors 
and  comparators  250,  270,  97A,  99A,  170,  232,  125 
and  248,  (Fig.  1,2,3  and  4)  for  controlling  the  various 
structures  of  the  mailing  machine  base  12,  and  setting 
the  interval  timers  and  event  counters  of  the  micropro- 
cessor  122.  Thereafter,  the  microprocessor  122  exe- 
cutes  the  step  304  (Fig.  6)  of  initializing  the  compo- 
nents  of  the  aforesaid  various  structures.  Step  304 
generally  entails  causing  the  microprocessor  122 
(Figs.  1,  3  and  4)  to  scan  the  microprocessor  ports 
connected  to  the  various  sensors,  97A,  99A,  170  and 
232,  and,  if  necessary,  to  cause  the  main  line  program 
to  enter  into  a  print  mode  of  operation  and  drive  the 
motors  110,  140  and  180  for  causing  various  compo- 
nents  of  the  base  12  and  meter  14,  including  the  drum 
drive  gear  66,  and  thus  the  printing  drum  64,  to  be  dri- 
ven  to  their  respective  home  positions  from  which 
operation  thereof,  and  thus  of  the  mailing  machine  10 
may  be  initiated. 

Assuming  completion  of  the  initialization  steps 
302  and  304  (Fig.  6),  then  the  program  300  enters  into 
an  idle  loop  routine  306  which  commences  with  the 
step  308  of  determining  whether  or  not  a  a  machine 

error  flag  has  been  set,  due  to  the  occurrence  of  va- 
rious  events,  hereinafter  discussed  in  greater  detail, 
including,  for  example,  the  sheet  feeding  structures 
40,  50  or  55  (Fig.  1)  being  jammed  in  the  course  of  fee- 

5  ding  a  sheet  22  through  the  machine  10,  the  shutter 
bar  72  (Fig.  2)  not  being  fully  moved  through  the  dis- 
tance  d2  in  the  course  of  movement  thereof  either  out 
of  or  into  locking-  engagement  with  the  drive  gear  66, 
or  the  meter  drive  system  184  being  jammed  in  the 

10  course  of  driving  the  same.  Assuming  a  machine  error 
flag  has  been  set,  step  308  (Fig.  6),  the  program  300 
returns  processing  to  idle  306,  until  the  condition  cau- 
sing  the  error  flag  to  be  set  in  cured  and  the  error  flag 
in  cleared,  and  a  determination  is  thereafter  made  that 

15  an  error  flag  has  not  been  set,  step  308.  Whereupon, 
the  microprocessor  122  causes  the  program  300  to 
implement  the  step  312  of  determining  whether  or  not 
a  sheet  detection  signal  134  (Fig.  1)  has  been  recei- 
ved  from  the  sensor  97A  of  the  sheet  detection  struc- 

20  ture  97,  and,  assuming  that  it  has  not  been  received, 
step  312  (Fig.  6),  the  program  300  loops  to  idle,  step 
306,  and  continuously  successively  implements  steps 
308,  31  0,  312,  and  306  until  the  sheet  detection  signal 
134  is  received.  Whereupon,  the  program  300  imple- 

25  ments  the  step  314  of  setting  the  sheet  feeder  routine 
flag  "on",  which  results  in  the  routine  300  calling  up 
and  implementing  the  sheet  feeder  routine  400  (Fig. 
7),  hereinafter  discussed  in  detail. 

As  the  routine  400  (Fig.  7)  is  being  implemented, 
30  the  program  300  (Fig.  6)  concurrently  implements  the 

step  316  of  determining  whether  or  not  the  sheet  de- 
tection  signal  134  has  ended,  followed  by  the  step  316 
of  determining  whether  or  not  a  sheet  feeding  trip  si- 
gnal  135  (Fig.  1)  has  been  received  from  the  sensor 

35  99A  of  the  sheet  feeding  trip  structure  99.  Assuming 
that  it  is  determined  that  the  sheet  detection  signal 
134  has  not  ended,  step  316  (Fig.  6)  and,  in  addition, 
it  is  determined  that  the  microprocessor  122  has  not 
received  the  sheet  feeding  trip  signal,  step  318,  then, 

40  the  program  400  returns  processing  to  step  316  and 
continuously  successively  implements  steps  316  and 
318  until  the  sheet  feeding  trip  signal  135  is  received, 
step  318,  before  the  sheet  detection  signal  134  is  en- 
ded,  step  316.  If,  in  the  course  of  such  processing,  the 

45  sheet  detection  signal  ends,  step  316,  before  the 
sheet  feeding  trip  signal  is  received,  step  318,  then, 
the  program  300  implements  the  step  319,  of  setting 
the  sheet  feeder  routine  flag  "off"  followed  by  retur- 
ning  processing  to  step  312.  Thus  the  program  300 

so  makes  a  determination  as  to  whether  or  not  both  sen- 
sors  97Aand  99A(Fig.  1)  are  concurrently  covered  by 
a  sheet  22  fed  to  the  machine  1  0  and,  if  they  are  not, 
causes  sheet  feeding  to  be  ended.  As  a  result,  if  an 
operator  has  fed  a  sheet  22  to  the  mailing  machine 

55  base  12  and  it  is  sensed  by  the  sensor  97A,  but  is 
withdrawn  before  it  is  sensed  by  the  sensor  99A,  al- 
though  the  sheet  feeding  routine  400  (Fig.7)  has  been 
called  up  and  started,  step  314  (Fig.  6),  it  will  be  tur- 
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ned  off,  step  319,  until  successive  implementations  of 
step  312  result  in  a  determination  that  another  sheet 
detection  signal,  step  312,  has  been  received  and  the 
program  300  again  implements  the  step  314  of  setting 
the  sheet  feeder  routine  flag  "on".  Assuming  however, 
that  both  the  sheet  detection  and  feeding  signals,  134 
and  135,  are  received,  step  318,  before  the  sheet  de- 
tection  signal  134  is  ended,  step  316,  then,  the  pro- 
gram  300  implements  the  step  320  of  determining 
whether  the  base  12  is  in  the  no-print  mode  of  opera- 
tion,  as  a  result  of  the  operator  having  actuated  the 
no-print  key  264,  (Fig.  1).  Assuming  that  the  print  key 
264  has  been  actuated,  due  to  the  operator  having 
chosen  to  use  the  base  12  forsheet  feeding  purposes 
and  not  for  the  purpose  of  operating  the  postage  me- 
ter  14,  then,  the  program  300  (Fig.  6)  by-passes  the 
drum  driving  steps  thereof  and  implements  the  step 
320A  of  causing  program  processing  to  be  delayed  for 
a  time  interval  sufficient  to  permit  the  sheet  12  being 
fed  by  the  base  12  to  exit  the  machine  10.  Assuming 
however,  that  the  base  12  is  not  in  the  no-print  mode 
of  operation,  step  320,  then  the  program  300  imple- 
ments  the  step  320B  of  determining  whether  the  base 
12  (Fig.  1)  is  in  the  print  mode  of  operation,  as  a  result 
of  the  operator  having  actuated  the  print  key  262.  A 
ssuming,  the  inquiry  of  step  320B  (Fig.  6)  is  negative, 
due  to  the  operator  not  having  chosen  to  use  the  base 
12  for  both  sheet  feeding  and  postage  printing  purpo- 
ses,  then,  the  program  300  returns  processing  to  step 
320  and  continuously  successively  implements  steps 
320  and  320B  until  the  operator  actuates  either  the 
print  or  no-print  key,  262  or  264  (Fig.  1)  to  cause  the 
inquiry  of  one  or  the  other  of  steps  320  or  320B  (Fig. 
6)  to  be  affirmatively  determined.  Assuming  that  the 
print  key  262  is  actuated,  causing  the  inquiry  of  step 
320B  to  be  affirmative,  then  the  program  300  imple- 
ments  the  step  321  of  starting  a  time  interval  counter 
for  counting  a  predetermined  time  interval  td  (Fig.  5), 
of  substantially  80  milliseconds,  from  the  time  instant 
that  a  sheet  22  (Fig.  1)  is  detected  by  the  sensing 
structure  99A  to  the  predetermined  time  instant  that 
the  printing  drum  64  preferably  commences  accelera- 
tion  from  its  home  position  in  order  to  rotate  into  en- 
gagement  with  the  leading  edge  100  of  the  sheet  22 
as  the  sheet  22  is  fed  therebeneath. 

Thereafter,  the  program  300  (Fig.  6)  implements 
the  step  322  of  setting  the  shutter  bar  routine  flag  "on", 
which  results  in  the  program  300  calling  up  and  imple- 
menting  the  shutter  bar  routine  500  (Fig.  8),  hereinaf- 
ter  discussed  in  detail,  for  driving  the  shutter  bar  72 
(Fig.  2)  through  the  distance  d2  and  thus  out  of  locking 
engagement  with  the  drum  drive  gear  66.  As  the  rou- 
tine  500  is  being  implemented,  the  program  300  (Fig. 
6)  concurrently  implements  the  step  324  of  determi- 
ning  whether  or  not  the  shutter  bar  72  (Fig.  2)  has 
stopped  in  the  course  of  being  driven  through  the  dis- 
tance  d2  and  thus  out  of  locking  engagement  with  the 
drum  drive  gear  66.  Assuming  that  the  shutter  bar  72 

is  stopped,  then,  the  program  300  (Fig.  6)  implements 
the  step  326  of  causing  the  shutter  bar  72  (Fig.  2)  to 
be  driven  back  into  locking  engagement  with  the  drum 
drive  gear  66  followed  by  returning  processing  to  idle, 

5  step  306  (Fig.  6).  If  however,  the  shutter  bar  72  (Fig. 
2)  is  not  stopped  in  the  course  of  being  driven  through 
the  distance  d2,  and  thus  out  of  locking  engagement 
with  the  drum  drive  gear  66,  then,  the  program  300 
(Fig.  6)  implements  the  step  328  of  determining 

10  whether  or  not  the  time  interval  count,  started  in  step 
320,  has  ended.  And,  assuming  that  it  has  not,  the 
program  300  continuously  loops  through  step  328  un- 
til  the  time  interval  td  is  ended.  Whereupon  the  pro- 
gram  300  implements  the  step  330  of  setting  the  pos- 

15  tage  meter  routine  flag  "on",  which  results  in  the  pro- 
gram  300  calling  up  and  implementing  the  postage 
meter  acceleration  and  constant  velocity  routine  600 
(Fig.  9). 

As  the  routine  600  (Fig.  9)  is  being  implemented, 
20  the  program  300  (Fig.  6)  concurrently  implements  the 

step  332  of  clearing  a  time  interval  counter  for  coun- 
ting  a  first  predetermined  fault  time  interval,  of  prefe- 
rably  100  milliseconds,  during  which  the  microproces- 
sor  122  (Fig.  2)  preferably  receives  the  initial  transi- 

25  tion  signal  240  from  the  sensing  structure  220,  due  to 
the  printing  lobe's  leading  edge  234  (Fig.  4)  being 
sensed  by  the  sensor  232,  indicating  that  the  postage 
printing  drum  64  (Fig.  2)  has  commenced  being  driven 
from  its  home  position  by  the  drum  drive  gear  66.  Ac- 

30  cordingly,  after  clearing  the  time  interval  counter,  step 
332  (Fig.  6),  the  program  300  implements  the  step  334 
determining  whether  or  not  the  printing  drum  64  has 
commenced  movement  from  its  home  position.  And, 
assuming  that  it  has  not,  the  program  300  conti- 

35  nuously  successively  implements  the  successive 
steps  of  determining  whether  or  not  the  first  fault  time 
interval  has  ended,  step  336,  followed  by  determining 
whether  or  not  the  drum  64  has  moved  from  its  home 
position,  step  334,  until  either  the  drum  64  has 

40  commenced  moving  before  the  first  fault  time  interval 
ends,  or  the  first  fault  time  interval  ends  before  the 
drum  commenced  moved.  Assuming  the  first  fault 
time  interval  ends  before  the  drum  has  moved,  then, 
the  program  300  implements  the  step  338,  of  setting 

45  a  machine  error  flag  and  causing  the  keyboard  servi- 
ce  light  266  to  commence  blinking,  followed  by  imple- 
menting  the  successive  machines  shut-down  and 
start-up  steps  340,  342  and  344,  as  hereinbefore  dis- 
cussed  in  detail,  and  returning  processing  to  idle,  step 

so  306.  However,  assuming  as  is  the  normal  case  that  a 
determination  is  made  in  step  358  that  the  335°  tran- 
sition  signal  240  was  timely  received,  i.e.,  at  the  end 
of  the  time  interval  t2  (Fig.  5)  of  preferably  290  millise- 
conds,  and  thus  before  the  third  predetermined  fault 

55  time  interval  is  ended,  step  360,  then,  the  program 
300  implements  the  step  363  of  storing  the  actual  time 
interval  of  duration  of  constant  speed  rotation  of  the 
postage  printing  drum  64,  followed  by  the  step  364  of 
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setting  the  postage  meter  deceleration  and  coasting 
routine  flag  "on",  which  results  in  the  program  300  cal- 
ling  up  and  implementing  the  postage  meter  decele- 
ration  and  coasting  routine  700  (Fig.  10). 

As  the  routine  700  (Fig.  10)  is  being  implemented, 
the  program  300  (Fig.  6)  concurrently  implements  the 
step  366  of  clearing  the  time  interval  counter  for  coun- 
ting  a  fourth  predetermined  fault  time  interval,  of  pre- 
ferably  100  milliseconds,  during  which  the  micropro- 
cessor  122  (Fig.  2)  preferably  receives  the  last  tran- 
sition  signal  240  from  the  sensing  structure  220,  due 
to  the  printing  lobe's  trailing  edge  244  (Fig.  4)  being 
sensed  by  the  sensor  232,  indicating  that  the  postage 
printing  drum  64  (Fig.  2)  has  rotated  through  359°  of 
rotation  thereof  from  its  home  position  and  is  thus  one 
degree  from  returning  thereto.  Thereafter,  the  pro- 
gram  300  implements  the  step  368  of  making  a  deter- 
mination  as  to  whether  or  not  the  359°  transition  signal 
240  has  been  received.  Assuming  that  it  has  not,  the 
program  300  continuously  successively  implements 
the  successive  steps  of  determining  whether  or  not 
the  fourth  fault  time  interval  has  ended,  step  370,  fol- 
lowed  by  determining  whether  or  not  the  359°  transi- 
tion  signal  240  has  been  received,  step  368,  until 
eitherthe  359°  transition  signal  240  is  received  before 
the  fourth  fault  time  interval  ends,  or  the  fourth  fault 
time  interval  ends  before  the  359°  transition  signal 
240  is  received.  Assuming  the  fourth  fault  time  interval 
ends  before  the  359°  transition  signal  240  is  received, 
then,  the  program  300  implements  the  step  372, 
corresponding  to  step  338,  of  setting  a  machine  error 
flag  and  causing  the  keyboard  service  light  266  to 
commence  blinking,  followed  by  implementing  the 
successive  machine  shut-down  and  start-up  steps 
340,  342  and  344,  as  hereinbefore  discussed  in  detail, 
and  returning  processing  to  idle,  step  306.  However, 
assuming  as  is  the  normal  case  that  a  determination 
is  made  in  step  368  that  the  359°  transition  signal  240 
was  timely  received,  i.e.,  substantially  at  the  end  of 
the  time  interval  t3  of  preferably  40  milliseconds,  and 
thus  before  the  fourth  predetermined  fault  time  inter- 
val  is  ended,  step  370,  then,  the  program  300  imple- 
ments  the  step  374  of  determining  whether  or  not  the 
postage  meter  cycle  ended  flag  has  been  set,  i.e., 
whether  or  not  the  postage  meter  deceleration  and 
coasting  routine  700  (Fig.  10)  has  been  fully  imple- 
mented.  Assuming  that  the  postage  meter  cycle  en- 
ded  flag  has  not  been  set,  step  374,  then,  the  program 
300  (Fig.  6)  continuously  implements  step  374  until 
the  postage  meter  cycle  ended  flag  has  been  set. 
Whereupon,  the  program  300  implements  the  step 
378  of  setting  a  postage  meter  trip  cycle  complete 
flag. 

Thereafter,  the  program  300  (Fig.  6)  implements 
the  step  380  of  setting  the  shutter  bar  routine  flag  "on", 
which  results  in  the  program  300  calling  up  and  imple- 
menting  the  shutter  bar  routine  500  (Fig.  8),  as  herei- 
nafter  discussed  in  detail,  for  driving  the  shutter  bar  72 

(Fig.  2)  back  through  the  distance  d2  and  into  locking 
engagement  with  the  drum  drive  gear  66.  As  the  rou- 
tine  500  is  being  implemented,  the  program  300 
concurrently  implements  the  step  382  of  determining 

5  whether  or  not  the  shutter  bar  1  2  (Fig.  2)  has  stopped 
in  the  course  of  being  driven  through  the  distance  d2 
and  thus  into  locking  engagement  with  the  drum  drive 
gear  66.  Assuming  the  shutter  bar  72  is  stopped,  then, 
the  program  300  (Fig.  6)  implements  the  step  384  of 

10  setting  the  machine  error  flag  and  causing  the  key- 
board  service  light  266  to  commence  blinking,  follo- 
wed  by  implementing  the  successive  machine  shut- 
down  and  start-up  steps  340,  342  and  344,  hereinbe- 
fore  discussed  in  detail,  and  returning  processing  idle, 

15  step  306.  If  however,  as  is  the  normal  case,  a  deter- 
mination  is  made  that  the  shutter  bar  72  has  not  stop- 
ped,  then,  the  program  300  implements  the  step  386 
of  deenergizing  the  FET  brake  switch  204  (Fig.  2),  to 
remove  the  shunt  from  across  the  postage  meterdrive 

20  system's  d.c.  motor  1  80.  Thereafter,  the  program  300 
implements  the  step  320A  of  causing  processing  to  be 
delayed  for  a  predetermined  time  interval,  of  prefera- 
bly  500  milliseconds,  to  permit  the  sheet  22  being  pro- 
cessed  by  the  machine  10  to  exit  the  base  12,  follo- 

25  wed  by  the  successive  steps  390  and  392,  hereinafter 
discussed  in  detail,  of  initially  determining  whetherthe 
stored,  actual  time  intervals  of  acceleration  and  dece- 
leration  of  the  postage  printing  drum  64  (Fig.  2),  and 
the  actual  movement  time  interval  of  the  shutter  bar 

30  72  in  either  direction,  is  not  equal  to  the  design  criteria 
therefor,  followed  by  incrementally  changing  the  ac- 
tual  time  intervals,  as  needed,  to  cause  the  same  to 
respectively  be  equal  to  their  design  criteria  value. 
Thereafter,  the  program  300  returns  processing  to 

35  idle,  step  306. 
As  shown  in  Fig.  7,  according  to  the  invention,  the 

sheet  feeding  routine  400  commences  with  the  Step 
401  of  determining  whether  or  not  the  sheet  feeder 
routine  flag  setting  is  "off'  due  to  an  error  event  oc- 

40  curring,  such  as  one  of  the  sheet  feeder  jam  condi- 
tions  hereinbefore  discussed,  in  the  course  of  opera- 
tion  of  the  mailing  machine  base  12.  Assuming  that 
the  sheet  feeder  routine  flag  setting  is  "off',  step  401  , 
the  routine  400  continuously  loops  through  step  401 

45  until  the  sheet  feeder  routine  "off"  flag  has  been  clea- 
red,  i.e.,  reset  to  "on",  for  example,  due  to  the  jam 
condition  having  been  cured.  However,  assuming  that 
the  sheet  feeder  routine  flag  setting  is  "on"  then,  the 
routine  400  implements  the  step  402  of  clearing  a  time 

so  interval  timer  and  setting  the  same  for  counting  a  first 
predetermined  time  interval,  of  preferably  300  millise- 
conds,  during  which  the  d.c.  motor  110  (Fig.  1)  is  pre- 
ferably  energized  for  slowly  accelerating  the  sheet 
feeding  rollers,  44,  50  and  55,  at  a  substantially  cons- 

55  tant  rate  during  a  predetermined  time  interval  to  a 
sheet  feeding  speed  of  twenty  six  inches  per  second 
for  feeding  one  sheet  22  each  480  milliseconds.  Thus 
the  routine  400  (Fig.  7)  causes  the  microprocessor 

10 
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122  to  implement  the  step  404  of  energizing  and  dee- 
nergizing  the  FET  power  switch  120  (Fig.  1)  with  a 
fixed,  pulse-width-modulated,  signal,  such  as  the  si- 
gnal  405,  which  preferably  includes  100  positive  duty 
cycle  energization  pulses  of  one  milliseconds  each  in 
duration,  separated  by  100  deenergization  time  inter- 
vals  of  two  milliseconds  each  in  duration,  so  as  to  pro- 
vide  one  energization  pulse  during  each  successive 
three  milliseconds  time  interval  for  100  successive 
time  intervals,  ora  total  of  300  milliseconds.  The  ener- 
gization  pulses  are  successively  amplified  by  the  FET 
switch  120  (Fig.  1)  and  applied  thereby  to  the  d.c.  mo- 
tor  11  0  for  driving  the  rollers  44,  52  and  56,  via  the  belt 
and  pulley  system  114.  Thereafter,  the  routine  400 
(Fig.  7)  implements  the  step  408  of  determining 
whether  or  not  the  acceleration  time  interval  has  en- 
ded.  Assuming  the  acceleration  interval  has  not  en- 
ded,  step  408,  the  routine  400  loops  to  step  404  and 
successively  implements  steps  404  and  408  until  the 
acceleration  time  interval  is  ended,  step  408.  In  this 
connection  it  is  noted  that  the  preferred  acceleration 
time  interval  of  300  milliseconds  in  not  critical  to  timely 
accelerating  the  sheet  feeding  rollers  44,  52  and  56 
(Fig.  1)  to  the  desired  sheet  feeding  speed  of  26  in- 
ches  per  second,  since  the  time  interval  required  for 
a  given  sheet  22  to  be  detected  by  the  sensor  97Ato 
the  time  instant  it  is  fed  to  the  nip  of  the  upper  and  lo- 
wer  input  feed  rollers,  42  and  44,  is  much  greater  than 
300  milliseconds.  Assuming  the  time  interval  has  en- 
ded,  step  408,  the  routine  400  then  implements  the 
step  410  of  initializing  an  event  counter  for  counting 
a  maximum  predetermined  number  of  times  the  coun- 
ter  will  be  permitted  to  be  incremented,  as  hereinafter 
discussed,  before  it  is  concluded  that  a  jam  condition 
exists  in  the  sheet  feeding  structure.  Thereafter,  the 
routine  400  causes  the  microprocessor  122  to  imple- 
ment  the  step  412  of  determining  whether  or  not  the 
sheet  feeder  routine  flag  netting  is  "off",  due  to  an 
error  event  occurring,  such  as  one  of  the  jam  condi- 
tions  hereinbefore  discussed,  in  the  course  of  opera- 
tion  of  the  mailing  machine  base  12.  Assuming  that 
the  sheet  feeder  routine  flag  setting  in  "off',  step  412, 
the  routine  400  returns  processing  the  step  401  .  Whe- 
reupon,  the  routine  400  continuously  loops  through 
step  401,  as  hereinbefore  discussed,  until  the  flag  is 
reset  to  "on".  Assuming,  however  that  the  sheet  fee- 
der  routine  flag  setting  is  "on",  for  example  due  to  the 
jam  condition  having  been  cleared,  then,  the  routine 
400  implements  the  step  414  of  delaying  routine  pro- 
cessing  for  a  predetermined  time  interval,  such  as  two 
mill  iseconds,  to  allow  for  any  transient  back  e.m.f. 
voltage  discontinuities  occurring  incident  to  deenergi- 
zation  of  the  d.c.  motor  110  to  be  damped.  Thereafter, 
the  routine  400  causes  the  microprocessor  122  (Fig. 
1  )  to  sample  the  output  signal  1  36  from  the  compara- 
tor  125  to  determine  whether  or  not  the  d.c.  motor 
back  e.m.f.  voltage  signal  126  is  greater  than  the  re- 
ference  voltage  signal  127,  step  416  (Fig.  7). 

Assume  as  in  normal  case  that  the  back  e.m.f. 
voltage  is  greaterthe  reference  voltage,  step  416  (Fig. 
7),  due  to  the  rollers  44,  52  and  56  having  been  acce- 
lerated  to  a  sheet  feeding  speed  which  is  slightly  grea- 

5  ter  than  the  desired  sheet  feeding  speed  of  26  inches 
per  second,  because  the  rollers  44,  52  and  56  are  not 
then  under  a  load.  At  this  juncture  the  sheet  feeding 
speed  is  substantially  equal  to  the  desired  sheet  fee- 
ding  speed,  and,  in  order  to  maintain  the  desired 

10  sheet  feeding  speed,  the  routine  400  implements  the 
successive  steps  of  delaying  processing  one-half  a 
milliseconds,  followed  by  the  step  420  of  clearing  the 
jam  counter,  i.e.,  resetting  the  count  to  zero,  and 
again  implementing  the  step  416  of  determining 

15  whether  or  not  the  motor  back  e.m.f.  voltage  is  greater 
than  the  reference  voltage.  Assuming  that  the  inquiry 
of  step  416  remains  affirmative,  the  routine  400  re- 
peatedly  implements  steps418,  420  and  416  until  the 
back  e.m.f.  voltage  is  not  greater  than  the  reference 

20  voltage,  at  rich  juncture  it  may  be  concluded  that  the 
sheet  feeding  speed  of  the  rollers  42,  52  and  56  is  no 
longer  at  substantially  the  desired  sheet  feeding 
speed.  Accordingly,  the  routine  400  then  implements 
the  step  424  of  incrementing  the  jam  counter  by  a  sin- 

25  gle  count,  followed  by  the  step  426  of  determining 
whether  or  not  the  number  of  times  the  jam  counter 
has  been  incremented  is  equal  to  a  predetermined 
maximum  count  of,  for  example,  100  counts.  And,  as- 
suming  that  the  maximum  count  has  not  been  rea- 

30  ched,  step  426,  the  microprocessor  122  causes  the 
FET  power  switch  120  to  be  energized,  step  428,  for 
applying  a  constant  d.c.  voltage,  such  as  the  power 
supply  voltage  134,  to  the  motor  110,  followed  by  de- 
laying  processing  for  a  fixed  time  interval,  step  430, 

35  of  preferably  two  milliseconds,  and  then  deenergizing 
the  FET  switch  431  ,  step  431  ,  whereby  the  FET  power 
switch  120  is  energized  for  a  predetermined  time  in- 
terval  of  preferably  two  milliseconds.  Thereafter,  pro- 
cessing  is  returned  to  step  414.  Accordingly,  each 

40  time  the  routine  400  successively  implements  steps 
414,  416,  424,  426,  428,  430  and  431  ,  the  FET  switch 
120  and  thus  the  d.c.  motor  110,  is  energized  for  a 
fixed  time  interval,  steps  428,  430  and  431,  and  the 
jam  counter  is  incremented,  step  424,  unless  there  is 

45  a  determination  made  in  step  416  that  the  d.c.  motor 
back  e.m.f.  voltage  is  greater  than  the  reference  vol- 
tage,  i.e.,  that  the  d.c.  motor  110  is  being  driven  at 
substantially  the  constant  sheet  feeding  speed. 

Referring  back  to  step  416  (Fig.  7),  and  assuming 
so  that  the  comparison  initially  indicates  that  the  back 

e.m.f.  is  not  greater  than  the  reference  voltage,  indi- 
cating  that  the  sheet  feeding  rollers  44,  52  and  56 
were  not  accelerated  substantially  to  the  desired 
sheet  feeding  speed  of  26  inches  per  second  in  the 

55  course  of  implementation  of  steps  402,  404,  and  408, 
then,  the  routine  400  continuously  successively  im- 
plements  step  424,  426,  428,  430,  431  ,  412,  414  and 
416  until,  as  hereinbefore  discussed  the  back  e.m.f. 
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voltage  exceeds  the  reference  voltage,  step  416,  be- 
fore  the  jam  count  maximizes,  step  426,  or  the  jam 
count  maximizes,  step  426,  before  the  back  e.m.f.  vol- 
tage  exceeds  the  reference  voltage. 

Since  each  of  such  jam  counts,  step  426  (Fig.  7), 
is  due  to  a  determination  having  been  made  that  the 
d.c.  motor  back  e.m.f.  voltage  is  not  greater  than  the 
reference  voltage,  step  416,  it  may  be  concluded  that 
there  is  no  d.c.  motor  back  e.m.f.  voltage  when  the 
jam  count  reaches  the  maximum  count,  step  426. 
That  is,  it  may  be  concluded  that  the  d.c.  motor  110  is 
stalled  due  to  a  sheet  feeding  jam  condition  occurring 
in  the  mailing  machine  10.  Accordingly,  if  the  jam 
count  has  reached  the  maximum  count,  the  routine 
400  implements  the  successive  steps  of  setting  the 
sheet  feeder  flag  "off',  step  432,  causing  the  keyboard 
service  light  266  to  commence  blinking,  step  434,  and 
then  setting  a  machine  error  flag  for  the  main  line  pro- 
gram  300  (Fig.  6).  Thereafter,  the  routine  (Fig.  7)  400 
returns  processing  to  step  401.  Whereupon,  assu- 
ming  that  the  motor  jam  condition  is  not  cleared,  the 
routine  400  will  continuously  loop  through  step  401 
until  the  jam  condition  is  cured  and  the  "off"  flag  net- 
ting  is  cleared. 

As  shown  in  Fig.  8,  the  shutter  bar  routine  500 
commences  with  the  step  502  of  determining  whether 
or  not  the  shutter  bar  routine  flag  setting  is  "off",  due 
to  an  error  event  occurring,  such  as  the  shutter  bar  72 
(Fig.  2)  having  been  stopped  in  the  course  of  being 
driven  out  of  or  into  locking  engagement  with  the  drive 
gear  66  in  the  course  of  prior  operation  thereof.  Assu- 
ming  that  the  shutter  bar  routine  flag  setting  is  "off", 
the  routine  500  continuously  loops  through  step  502 
until  the  shutter  bar  routine  flag  "off"  setting  has  been 
cleared,  i.e.,  reset  to  "on",  for  example  due  to  jam 
condition  thereof  having  been  cured.  Assuming  as  is 
the  normal  case  that  the  shutter  bar  routine  flag  set- 
ting  is  "on"  then,  the  routine  500  implements  the  step 
503  of  clearing  a  counter  for  counting  the  number  of 
positive  duty  cycle  energization  pulses  the  micropro- 
cessor  122  (Fig.  2)  thereafter  applies  to  the  FET  po- 
wer  switching  module  160  for  driving  the  d.c.  motor 
140.  Thereafter  the  routine  500  implements  the  suc- 
cessive  steps  504  and  506  of  energizing  the  appro- 
priate  lead,  161  A  or  161  B,  of  FET  power  switch  mo- 
dule  160  (Fig.  2),  depending  upon  the  desired  direc- 
tion  of  rotation  of  the  d.c.  motor  140,  with  a  first,  fixed, 
pulse-width-modulated,  signal,  such  as  the  signal 
505,  which  preferably  includes  a  mingle  positive  duty 
cycle  energization  pulse  of  from  500  to  800  microse- 
conds  in  duration,  step  504,  followed  by  a  single  dee- 
nergization  time  interval  of  from  500  to  200  microse- 
conds  in  duration,  step  506,  so  as  to  provide  one  ener- 
gization  pulse  during  a  one  millisecond  time  interval. 
The  signal  505,  which  is  amplified  by  the  FET  swit- 
ching  module  160  and  applied  thereby  to  the  d.c.  mo- 
tor  140,  thus  drives  the  motor  140  in  the  appropriate 
direction  of  rotation  corresponding  to  the  selected 

lead  161  A  or  161B,  to  cause  the  cam  150  to  pivot  the 
shutter  bar  lever  arm  80  in  the  proper  direction  about 
the  pivot  pin  156  for  causing  the  arm  80  to  slidably 
move  the  shutter  bar  70  partially  through  the  distance 

5  d2  for  movement  thereof  either  out  of  or  into  locking 
engagement  with  the  drum  drive  gear  66.  Thereafter, 
the  routine  500  (Fig.  8)  implements  the  step  507  of  in- 
crementing  the  pulse  counter,  cleared  in  step  503,  a 
single  count,  followed  by  the  step  508  of  determining 

10  whether  or  not  the  shutter  bar  sensor  170  (Fig.  3)  is 
blocked  due  to  the  shutter  bar  lobe's  leading  edge  1  72 
being  sensed  thereby,  indicating  that  the  movement 
of  the  shutter  bar  72  (Fig.  2)  either  out  of  or  into  locking 
engagement  with  the  drum  drive  gear  66  has 

15  commenced.  Assuming  the  shutter  bar  sensor  170 
(Fig.  3)  is  not  blocked,  then,  the  routine  500  (Fig.  8) 
implements  the  step  510  of  determining  whether  or 
not  a  count  of  the  number  of  energization  pulses  ap- 
plied  to  the  FET  switch  140,  step  504,  has  reached  a 

20  first  maximum  count  of  preferably  15  pulses.  Assu- 
ming  the  pulse  count  is  less  than  the  maximum  count, 
then,  the  routine  500  causes  processing  to  be  retur- 
ned  to  step  504  and  to  continuously  successively  im- 
plement  steps  504,  506,  507,  508  and  51  0,  until  either 

25  the  shutter  bar  sensor  170  is  blocked,  step  508,  be 
fore  the  pulse  count  maximizes,  step  51  0,  or  the  pulse 
count  maximizes,  step  510,  before  the  shutter  bar 
sensor  170  blocked,  step  508.  Assuming  the  shutter 
bar  sensor  170  is  blocked,  step  508,  before  the  pulse 

30  count  maximizes,  step  510,  then,  the  routine  500  im- 
plements  the  step  51  2  of  setting  a  shutter  bar  sensor 
blocked  flag  and  returning  processing  to  step  510. 
Whereupon  the  routine  500  continuously  successive- 
ly  implements  steps  510,  504,  506,  507,  508,  and  512 

35  until  the  pulse  count  maximizes,  step  510,  followed  by 
implementing  the  successive  steps  514  and  516  of 
again  energizing  the  appropriate  lead,  161Aor  161B, 
of  FET  switching  module  160,  depending  on  the  de- 
sired  direction  of  rotation  of  the  d.c.  motor  140,  with  a 

40  second,  fixed,  pulse-width-modulated,  signal  505, 
rich  preferably  includes  a  single  positive  duty  cycle 
energization  pulse  of  from  250  to  400  microseconds 
in  duration,  step  514,  and  then  a  duty  cycle  which  is 
a  predetermined  percentage  of  i.e.,  preferably  50% 

45  of,  the  duty  cycle  of  the  first  pulse-width-modulated  si- 
gnal  505,  followed  by  a  single  deenergization  time  in- 
terval  of  from  750  to  600  microseconds  in  duration, 
step  516,  so  as  to  provide  one  energization  pulse  du- 
ring  a  one  milliseconds  time  interval.  On  the  other 

so  hand,  with  reference  to  step  508,  assuming  the  shut- 
ter  bar  sensor  170  is  not  blocked,  before  the  pulse 
count  maximizes,  step  510,  then,  the  routine  500  di- 
rectly  implements  the  successive  steps  514  and  516 
without  having  set  the  shutter  bar  sensor  blocked  flag 

55  in  step  512.  Accordingly,  whether  or  not  the  shutter 
bar  sensor  blocked  flag  is  set,  step  512,  the  routine 
500  implements  the  successive  steps  514  and  516  of 
energizing  the  FET  switching  module  160  with  the  se- 
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cond  pulse-width-modulated  signal  505  hereinbefore 
discussed.  Accordingly,  during  the  initial  15  millise- 
conds  time  interval  of  energization  of  the  FET  switch, 
the  sensor  1  70  may  or  may  not  have  been  blocked  by 
the  shutter  bar  72,  that  is,  the  shutter  bar  72  may  or 
may  not  have  commenced  movement  in  either  direc- 
tion.  And,  in  either  eventuality  the  FET  switching  mo- 
dule  160  in  again  energized  to  either  initially  move  or 
continue  to  move  the  shutter  bar  72.  Thereafter,  the 
routine  500  implements  the  step  517  of  incrementing 
the  pulse  counter,  cleared  in  step  503,  a  single  count, 
followed  by  the  step  518  determining  whether  or  not 
the  shutter  bar  sensor  170  is  then  or  was  previously 
blocked.  Assuming  the  shutter  bar  sensor  170  is  not 
blocked,  then,  the  routine  500  implements  the  step 
520  of  determining  whether  or  not  the  sensor  170  is 
unblocked  and,  in  addition,  whether  or  not  the  sensor 
blocked  flag  is  also  set.  Thus,  the  inquiry  of  step  520 
is  concerned  with  the  occurrence  of  two  events,  that 
is,  that  the  shutter  bar  sensor  170  (Fig.  3)  becomes 
blocked  and,  thereafter,  becomes  unblocked  by  the 
lobe,  166  or  166A.  Assuming  that  the  shutter  bar  sen- 
sor  170  is  not  unblocked,  whether  or  not  the  blocked 
sensor  flag  is  set,  or  that  the  sensor  1  70  is  unblocked 
but  the  blocked  sensor  flag  is  not  set,  then  the  routine 
500  implements  the  step  522  of  determining  whether 
or  not  the  total  count  of  the  number  of  energization 
pulses  applied  to  the  FET  switch  140,  step  514,  has 
reached  a  total  maximum  fault  count  of  preferably  75 
pulses.  Assuming  the  total  pulse  count  has  not  maxi- 
mized,  then,  the  routine  500  causes  processing  to  be 
returned  to  step  514  and  to  continuously  successively 
implement  steps  514,  516,  517,  518,  520  and  522  until 
the  shutter  bar  sensor  is  blocked  and  thereafter  un- 
blocked,  step  520.  Assuming  as  is  the  normal  case 
that  the  shutter  bar  sensor  is  blocked,  step  51  8,  befo- 
re  the  total  pulse  count  has  maximized,  step  522, 
then,  the  routine  500  implements  the  step  523  of  set- 
ting  the  sensor  blocked  flag  before  implementing  step 
520.  If  however,  the  shutter  bar  sensor  is  not  thereaf- 
ter  additionally  unblocked,  step  520,  before  the  total 
pulse  count  has  maximized,  step  522,  the  routine  500 
concludes  that  either  the  postage  meter  14  or  a  jam 
condition  in  the  base  12  in  preventing  shutter  bar  mo- 
vement.  Accordingly,  the  routine  500  implements  the 
step  524  of  setting  a  shutter  bar  time  out  flag,  followed 
by  the  step  526  of  setting  the  shutter  bar  routine  flag 
"off"  and  returning  processing  to  step  502.  Whereu- 
pon,  processing  will  continuously  loop  through  step 
502  until  the  postage  meter  fault  or  jam  condition  in 
cured  and  the  shutter  bar  routine  flag  is  set  "on".  At 
thin  juncture  it  will  be  assumed,  an  is  the  normal  case, 
that  before  the  total  pulse  count  has  maximized,  step 
522,  the  shutter  bar  sensor  1  70  is  timely  unblocked  af- 
ter  having  been  blocked,  step  520,  i.e.  typically  at  the 
end  of  a  desired  predetermined  time  interval  of  prefe- 
rably  30  milliseconds  and  thus  typically  when  the  pul- 
se  count  is  equal  to  30.  Thus  the  routine  500  answers 

the  inquiry  of  step  520,  and  implements  the  step  527 
of  storing  the  pulse  count  which,  due  to  each  count  oc- 
curring  during  successive  time  intervals  of  one  milli- 
second,  corresponds  to  the  actual  time  interval  requi- 

5  red  to  drive  the  shutter  bar  72  (Fig.  2)  through  subs- 
tantially  the  distance  d2,  without  seating  the  same, 
and  thus  substantially  either  out  of  or  into  locking  en- 
gagement  with  drum  drive  gear  66.  Thereafter,  in  or- 
der  to  slow  down  movement  of  the  shutter  bar  72  (Fig. 

10  2),  before  the  positively  seating  the  same,  the  routine 
500  preferably  implements  the  step  528  (Fig.  8)  of 
causing  the  microprocessor  1  22  (Fig.  2)  to  apply  a  two 
millisecond  reverse  energization  pulse,  to  the  FET 
lead  161  A  or  161  B,  as  the  case  may  be,  which  is  op- 

15  posite  to  the  lead  161A  or  161B  to  which  the  energi- 
zation  pulses  of  steps  504  and  514,  were  applied. 
Thereafter,  the  routine  500  implements  the  step  530 
of  delaying  routine  processing  fora  fixed  time  interval, 
of  preferably  twenty  mill  iseconds,  followed  by  the 

20  step  531  of  clearing  the  pulse  counter.  Whereupon,  in 
order  to  positively  seat  the  shutter  bar  while  at  the 
same  time  easing  the  shutter  bar  72  to  a  stop  to  redu- 
ce  the  audible  noise  level  thereof,  the  routine  500  im- 
plements  the  successive  steps  532  and  534  of  ener- 

25  gizing  the  FET  switching  module  160  with  a  third  fixed 
pulse  width-modulated  signal,  of  preferably  a  single 
positive  duty  cycle  energization  pulse  of  500  microse- 
conds  in  duration,  followed  by  a  single  deenergization 
time  interval  of  10  milliseconds  in  duration,  step  534. 

30  Thereafter,  the  routine  500  implements  the  step  535 
of  incrementing  the  pulse  counter  cleared  in  step  531 
by  a  single  count,  followed  by  the  step  536  of  deter- 
mining  whether  or  not  the  number  of  energization  pul- 
ses  applied  in  step  532  in  equal  to  a  predetermined 

35  maximum  count,  of  preferably  four  pulses.  Assuming 
that  the  pulse  count  has  not  maximized,  then,  the  rou- 
tine  500  returns  processing  to  step  532  and  conti- 
nuously  successively  implements  steps  532,  534  and 
536  until  the  pulse  count  maximizes  step  536.  Whe- 

40  reupon  the  routine  implements  the  step  526  of  setting 
the  shutter  bar  routine  flag  "off"  and  returning  proces- 
sing  to  step  502,  which,  as  hereinbefore  discussed,  is 
continuously  implemented  by  the  routine  500  until  the 
shutter  bar  routine  flag  setting  is  "on". 

45  As  shown  in  Fig.  9,  the  postage  meter  accelera- 
tion  and  constant  velocity  routine  600  commences 
with  the  step  602  of  determining  whether  or  not  the 
postage  meter  acceleration  and  constant  velocity  rou- 
tine  flag  setting  is  "off",  as  is  the  normal  case,  until,  in 

so  the  course  of  execution  of  the  main  line  program  300 
(Fig.  6),  the  program  300  implements  the  step  330  of 
setting  the  acceleration  and  constant  velocity  routine 
flag  "on".  Assuming  that  the  acceleration  routine  flag 
setting  is  "off",  step  602  (Fig.  9),  then,  the  routine  600 

55  continuously  implements  step  602  until  the  "off"  flag 
setting  is  cleared,  whereupon,  the  routine  600  imple- 
ments  the  step  603  of  clearing  and  starting  a  time  in- 
terval  timer  for  measuring  the  actual  time  interval  re- 
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quired  to  accelerate  the  postage  printing  drum  64 
(Fig.  1)  from  its  home  position  and  into  feeding  enga- 
gement  with  a  sheet  22  fed  therebeneath.  Thereafter, 
the  routine  600  (Fig.  9)  implements  the  successive 
steps  604  and  606  of  energizing  the  FET  run  switch 
202  (Fig.  2)  with  a  fixed,  pulse-width-modulated,  si- 
gnal,  such  as  the  signal  605,  which  preferably  inclu- 
des  a  single  positive  duty  cycle  energization  pulse  of 
1.5  milliseconds  in  duration,  step  604,  followed  by  a 
single  deenergization  time  interval  of  2  milliseconds  in 
duration,  step  606,  so  as  to  provide  one  energization 
pulse  having  a  positive  polarity  duty  cycle  during  a  3.5 
millisecond  time  interval.  Thereafter,  the  routine  600 
implements  the  step  608  of  causing  the  microproces- 
sor  122  (Fig.  2)  to  sample  the  output  signal  248  from 
the  comparator  208  to  determine  whether  or  not  the 
d.c.  motor  back  e.m.f.  voltage  signal  210  is  greater 
than  the  reference  voltage  signal  214.  If  the  compa- 
rator  signal  248  indicates  that  back  e.m.f.  voltage  is 
not  greater  than  the  reference  voltage,  step  608  (Fig. 
9),  it  may  be  concluded  that  the  postage  printing  drum 
24  has  not  yet  completed  acceleration  to  the  prede- 
termined  constant  velocity  (Fig.  5),  since  the  referen- 
ce  voltage  corresponds  to  the  predetermined  cons- 
tant  velocity  that  the  drum  24  (Fig.  1)  is  preferably  dri- 
ven  for  feeding  sheets  22  at  a  speed  corresponding 
to  the  sheet  feeding  speed  of  the  sheet  feeding  rollers 
44,  52  and  56.  Thus  if  the  inquiry  of  step  608  (Fig.  9) 
is  negative,  the  routine  600  returns  processing  to  step 
604,  followed  by  continuously  successively  imple- 
menting  steps  604,  606  and  608  until  the  d.c.  motor 
back  e.m.f.  voltage  is  greater  than  the  reference  vol- 
tage.  Whereupon  it  may  be  concluded  that  the  posta- 
ge  printing  drum  64  is  being  driven  substantially  at  the 
predetermined  constant  velocity  causing  the  periphe- 
ry  thereof  to  be  driven  at  the  sheet  feeding  speed.  Ac- 
cordingly,  the  routine  600  then  implements  the  suc- 
cessive  steps  of  stopping  the  acceleration  time  inter- 
val  timer,  step  609,  followed  by  the  step  609A  of  sto- 
ring  the  actual  time  interval  required  for  acceleration 
ofthedrum64(Fig.  1)  to  the  constant  velocity  (Fig.  5). 
Thereafter,  in  order  to  drive  the  drum  64  to  maintain 
the  velocity  constant,  the  routine  600  (Fig.  9)  prefera- 
bly  implements  the  successive  steps  610  and  612  of 
energizing  the  FET  run  switch  202  with  a  second,  pre- 
determined,  pulse-width-modulated  signal,  which 
preferably  includes  a  single  positive  duty  cycle  ener- 
gization  pulse  of  4  milliseconds  in  duration,  step  610, 
followed  by  a  single  deenergization  time  interval  of  2 
milliseconds  in  duration,  step  612,  so  as  to  provide 
one  energization  pulse  having  a  positive  polarity  duty 
cycle  during  a  six  millisecond  time  interval.  Whereu- 
pon,  the  routine  600  implements  the  step  614,  corres- 
ponding  to  step  608,  of  determining  whether  or  not  the 
d.c.  motor  back  e.m.f.  voltage  is  greater  than  the  re- 
ference  voltage,  indicating  that  the  postage  printing 
drum  64  is  being  driven  faster  than  the  predetermined 
constant  velocity  (Fig.  5)  corresponding  to  the  refe- 

rence  voltage,  and  thus  faster  than  the  sheet  feeding 
speed  of  the  rollers  44,  52  and  56  (Fig.  1  ).  Assuming 
that  the  back  e.m.f.  voltage  Is  greater  than  the  refe- 
rence  voltage,  step  614  (Fig.  9)  the  routine  600  conti- 

5  nuously  successively  implements  the  successive 
steps  of  delaying  routine  processing  for  500  microse- 
conds,  step  616,  followed  by  returning  processing  to 
and  implementing  step  614,  until  the  back  e.m.f.  vol- 
tage  is  not  greater  than  the  reference  voltage.  At 

10  which  time  it  may  be  concluded  that  the  d.c.  motor  ve- 
locity  is  less  than,  but  substantially  equal  to,  the  cons- 
tant  velocity  corresponding  to  the  reference  voltage, 
and  thus  less  than,  but  substantially  equal  to,  the 
sheet  feeding  speed  of  the  sheet  feeding  rollers  44, 

15  52  and  56.  At  this  juncture,  the  routine  600  imple- 
ments  the  step  618  of  determining  whether  or  not  the 
postage  meter  acceleration  and  constant  velocity  rou- 
tine  flag  setting  is  "off',  indicating  that  the  constant  ve- 
locity  time  interval  t2  (Fig.  5)  has  ended,  so  as  to  de- 

20  termine  whether  or  not  the  drum  64  should  or  should 
not  be  decelerated  to  the  home  position.  If  the  flag  set- 
ting  is  "on",  in  order  to  maintain  constant  velocity  of 
the  drum  64,  the  routine  600  (Fig.  9)  continuously  suc- 
cessively  implements  the  successive  steps  610,  612, 

25  614,  616  and  618  until  the  postage  meter  routine  flag 
setting  is  "off'.  On  the  other  hand,  if  the  flag  setting  in 
"off",  step  618,  the  routine  600  returns  processing  to 
step  602.  Whereupon  the  drum  64  commences  coas- 
ting  and,  as  hereinbefore  discussed,  the  routine  600 

30  continuously  implements  step  602  until  the  postage 
meter  acceleration  routine  flag  is  reset  to  "on". 

As  shown  in  Fig.  10,  the  postage  meter  decele- 
ration  and  coasting  routine  700  commences  with  the 
step  602  of  determining  whether  or  not  the  decelera- 

35  tion  and  coasting  routine  flag  setting  is  "off",  as  in  the 
normal  cane,  until,  in  the  course  of  execution  of  the 
main  line  program  300  (Fig.  6),  the  program  300  im- 
plements  the  step  364  of  setting  the  deceleration  and 
coasting  routine  flag  "on".  Accordingly,  if  the  inquiry  of 

40  step  702  (Fig.  10)  is  negative,  the  routine  700  conti- 
nuously  implements  step  702  until  the  deceleration 
and  coasting  routine  flag  netting  is  "on".  Whereupon 
the  routine  700  implements  the  step  704  of  setting  the 
acceleration  and  constant  velocity  routine  flag  "off', 

45  which,  as  previously  discussed,  results  the  routine 
600  (Fig.  9)  returning  processing  to  step  602.  Thereaf- 
ter,  the  routine  700  (Fig.  10)  implements  the  succes- 
sive  steps  of  delaying  routine  processing  for  a  time  in- 
terval  of  preferably  100  microseconds,  step  708,  fol- 

50  lowed  by  the  step  709  of  clearing  and  starting  a  dece- 
leration  time  interval  timer  for  measuring  the  actual 
time  interval  required  to  decelerate  the  postage  prin- 
ting  drum  64  (Fig.  1)  out  of  feeding  engagement  with 
a  sheet  22  being  fed  thereby  and  to  return  the  drum 

55  64  to  its  home  position.  Thereafter,  in  order  to 
commence  deceleration  of  the  drum  64,  the  routine 
700  initially  implements  the  successive  steps  710  and 
712  of  energizing  the  FET  brake  switch  204  (Fig.  2) 
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with  a  first,  fixed,  pulse-width  modulated  signal,  such 
as  the  signal  709,  which  preferably  includes  a  single 
positive  duty  cycle  energization  pulse  of  4  millise- 
conds  in  duration,  step  710,  followed  by  a  single  dee- 
nergixation  time  interval  of  2  milliseconds  in  duration,  5 
step  712,  so  as  to  provide  one  energization  pulse  ha- 
ving  a  positive  polarity  duty  cycle  during  a  6  millise- 
cond  time  interval.  Then,  the  routine  700  implements 
the  step  713  of  clearing  a  counter  for  counting  the 
number  of  positive  duty  cycle  energization  pulses  that  10 
the  microprocessor  122  (Fig.  2)  will  thereafter  apply  to 
FET  brake  switch  204  in  order  to  continue  decelera- 
ting  rotation  of  the  drum  64  to  its  home  position.  Thus 
the  routine  700  (Fig.  10)  thereafter  implements  the 
successive  steps  714  and  716  of  energizing  the  FET  15 
brake  switch  204  with  a  second  fixed,  pulse-width- 
modulated  signal  709,  which  preferably  includes  a 
single  positive  duty  cycle  energization  pulse  of  one 
milliseconds  in  duration  step  714,  followed  by  a  single 
deenergization  time  interval  of  2  milliseconds  in  dura-  20 
tion  step  716,  so  as  to  provide  one  energization  pulse 
having  a  positive  duty  cycle  polarity  during  a  3  milli- 
second  time  interval.  Whereupon,  the  routine  700  im- 
plements  the  successive  steps  of  incrementing  the 
pulse  counter,  cleared  in  step  713,  a  single  count,  25 
followed  by  the  step  718  of  determining  whether  or  not 
the  pulse  count  applied  in  step  714  is  equal  to  a  pre- 
determined  maximum  count,  of  preferably  6  pulses. 
Assuming  that  the  pulse  count  has  not  maximized 
step  718,  then  the  routine  700  returns  processing  to  30 
step  714  and  continuously  successively  implements 
steps  714,  716  and  718  until  the  pulse  count  maximi- 
zes,  step  718.  At  this  juncture,  rotation  of  the  postage 
printing  drum  24  will  have  been  decelerated  for  a  pre- 
determined  time  interval  t4  (Fig.  5)  of  preferably  subs-  35 
tantially  24  milliseconds  of  the  40  milliseconds  t3  pre- 
ferably  allotted  for  returning  the  drum  64  to  its  home 
position.  Thus  the  drum  64  will  have  been  decelerated 
sufficiently  to  permit  the  drim  24  (Fig.  1)  substantially 
to  coast  to  its  home  position.  Accordingly,  the  routine  40 
700  then  implements  the  step  720  of  reducing  the  va- 
lue  of  the  reference  voltage  signal  214  (Fig.  2)  provi- 
ded  to  the  comparator  208  by  the  microprocessor  1  22, 
followed  by  the  successive  steps  720  and  722  of  ener- 
gizing  the  FET  run  switch  202  with  a  first,  fixed,  pulse-  45 
width  modulated  signal  605,  which  includes  a  single 
positive  duty  cycle  energization  pulse  of  preferably 
500  microseconds  in  duration,  step  720,  followed  by 
a  single  deenergization  time  interval  of  two  millise- 
conds  in  duration,  so  as  to  provide  one  positive  duty  50 
cycle  energization  pulse  during  a  two  and  one-half 
millisecond  time  interval.  Whereupon  the  routine  700 
implements  the  step  724  of  commencing  determining 
whether  or  not  the  microprocessor  122  (Fig.  2)  has  re- 
ceived  the  last  transition  signal  240,  due  to  the  trailing  55 
edge  244  (Fig.  4)  of  the  printing  lobe  226  being  detec- 
ted  by  the  sensor232,  indicating  thatthe  postage  prin- 
ting  drum  64  (Fig.  1)  has  returned  to  its  home  position, 

step  724.  Assuming  the  drum  home  position  signal 
240  has  not  been  received,  step  724,  then,  the  routine 
700  implements  the  step  726  of  causing  the  micropro- 
cessor  122  (Fig.  2)  to  sample  the  comparator  output 
signal  248  to  determine  whether  or  not  the  d.c.  motor 
back  e.m.f.  signal  210  is  greater  than  the  reduced  re- 
ference  voltage  signal  214.  Thus,  although  the  drum 
64  will  have  initially  been  driven  to  its  home  position 
since  the  reference  voltage  has  been  reduced,  the 
comparator  208  will  at  least  initially  indicate  that  the 
d.c.  motor  back  e.m.f.  voltage  is  greater  than  the  re- 
duced  reference  voltage,  step  726,  (Fig.  10)  indicating 
that  the  d.c.  motor  is  rotating  too  fast  with  the  result 
that  the  routine  700  will  continuously  successively  im- 
plement  the  successive  steps  of  delaying  routine  pro- 
cessing  for  500  microseconds,  step  728,  allowing  the 
drum  to  coast  to  the  home  position,  followed  by  again 
implementing  step  726,  until  the  back  e.m.f.,  voltage 
is  no  longer  greater  than  the  reduced  reference  volta- 
ge.  It  this  juncture  it  is  noted  that  although  the  drum 
home  position  signal  240  (Fig.  2)  has  not  been  recei- 
ved,  since  the  d.c.  motor  back  e.m.f.  is  less  than  the 
reference  voltage  it  may  be  concluded  that  the  drum 
64  has  coasted  substantially  to  the  home  position. 
Thus,  the  routine  700  (Fig.  10)  then  implements  the 
successive  steps  of  stopping  the  deceleration  time  in- 
terval  timer,  step  729,  set  in  step  709  followed  by  sto- 
ring  the  actual  deceleration  time  interval,  step  729A. 
Whereupon  the  microprocessor  122  drives  the  drum 
64  to  its  home  position  by  returning  processing  to  step 
720  and  successively  implementing  steps  720,  722 
and  724,  with  the  result  that  the  drum  home  position 
signal  240  is  received,  step  724.  Thus,  due  to  utilizing 
a  reduced  reference  voltage,  when  comparing  the 
same  to  the  motor  back  e.m.f.  voltage,  the  drum  64  is 
permitted  to  coast  under  the  control  of  the  micropro- 
cessor  122  until  just  prior  to  returning  to  its  home  po- 
sition,  at  which  juncture  the  drum  is  driven  to  its  home 
position  under  the  control  of  the  microprocessor  122. 
Thereafter,  the  routine  700  implements  the  step  730 
of  energizing  the  FET  brake  switch  204  with  a  single 
positive  polarity  duty  cycle  pulse  of  thirty  milliseconds 
in  duration,  to  positively  stop  rotation  of  the  drum  64 
(Fig.  2)  at  the  home  position.  Whereupon  the  routine 
700  (Fig.  10)  implements  the  successive  steps  of  set- 
ting  a  postage  meter  cycle  end  flag  for  the  main  line 
program,  step  732,  followed  by  causing  the  decelera- 
tion  and  coasting  routine  flag  to  be  set  "off",  step  734, 
and  then  returning  processing  to  step  702,  which,  as 
hereinbefore  discussed,  is  continuously  implemented 
until  the  postage  meterroutine  deceleration  and  coas- 
ting  routine  flag  setting  is  "on". 

As  hereinbefore  noted,  in  the  course  of  imple- 
mentation  of  the  shutter  bar  routine  500  (Fig.  8),  and, 
in  particular,  in  the  coarse  of  implementation  of  step 
527,  the  actual  time  interval  required  to  drive  the  shut- 
ter  bar  72  (Fig.  2)  in  either  direction  through  the  dis- 
tance  d2  in  stored  during  each  sequence  of  operation 

15 



29 EP  0  547  922  A2 30 

of  routine  500  (Fig.  8).  Correspondingly,  in  the  course 
of  implementation  of  the  postage  meter  acceleration 
and  constant  velocity  routine  600  (Fig.  9)  and,  in  par- 
ticular  in  step  609A  thereof,  the  actual  time  interval  re- 
quired  to  accelerate  the  postage  printing  drum  64, 
from  rest  to  the  desired  sheet  feeding  of  26  inches  per 
second,  is  stored,  during  each  sequence  of  operation 
of  the  routine  600  (Fig.  9).  And,  in  the  course  imple- 
mentation  of  the  postage  meter  deceleration  and 
coasting  routine  700  (Fig.  10),  and,  in  particular,  in 
step  729A  thereof,  the  actual  time  interval  required  to 
accelerate  the  postage  printing  drum  64,  from  the 
constant  sheet  feeding  speed  thereof  to  substantially 
at  rest  at  the  home  position  thereof,  is  stored  during 
each  sequence  of  operation  of  the  routine  700  (Fig. 
10).  Moreover,  as  hereinbefore  discussed,  each  se- 
quence  of  operation  of  the  shutter  bar,  acceleration 
and  deceleration  routines  500  (Fig.  8),  600  (Fig.  9) 
and  700  (Fig.  10),  is  under  the  control  of  the  main  line 
program  300  (Fig.  6),  which  preferably  includes  the 
step  390,  implemented  in  the  course  of  each  sheet  22 
being  fed  through  the  machine  10,  of  making  succes- 
sive  or  parallel  determinations  as  to  whether  the  sto- 
red  actual  value  of  the  time  interval  for  driving  the 
shutter  bar  in  either  direction  is  not  equal  to  the  pre- 
ferred  time  interval  of  30  milliseconds,  whether  the 
stored  actual  values  of  the  time  interval  for  accelera- 
ting  the  postage  meter  drum  is  not  equal  to  the  pre- 
ferred  time  interval  of  40  milliseconds,  and  whether 
the  stored  actual  value  of  time  interval  for  deceleration 
of  postage  meter  drum  is  not  equal  to  40  milliseconds, 
step  390.  Assuming  the  inquiry  of  step  390  is  negati- 
ve,  the  routine  300  returns  processing  it  idle,  step  306. 
Assuming  however,  that  the  inquiry  of  step  390  is  af- 
firmative,  with  respect  to  one  or  more  of  the  determi- 
nation,  then  the  routine  300  implements  the  step  392 
of  selectively  changing  the  duty  cycle  of  the  energiza- 
tion  pulses  provided  to  the  H-bridge  FET  module  160 
(Fig.  2)  or  FET  run  switch  202,  or  both,  during  each 
sequence  of  operation  thereof,  by  predetermined  in- 
cremental  percantages  or  amounts  tending  to  cause 
the  shutter  bar  drive  motor  140  or  postage  meter  drum 
drive  motor  1  80,  or  both,  to  timely  drive  the  shutter  bar 
72  or  timely  accelerate  or  decelerate  the  drum  64,  as 
the  case  may  be,  in  accordance  with  the  preferred,  de- 
sign  criteria,  time  intervals  noted  above. 

Among  the  aims  of  the  particular  embodiment  of 
the  invention  are:  controlled  sheet  feeding,  shutter  bar 
moving  and  postage  printing  drum  driving  structures 
in  a  mailing  machine  base; 

to  provide  a  microprocessor  controlled  d.c.  mo- 
tor  for  accelerating  sheet  feeding  rollers  at  a  substant- 
:ally  constant  rate  to  a  substantially  constant  sheet 
feeding  speed; 

to  provide  a  microprocessor  controlled  shutter 
bar  moving  system  in  a  mailing  machine  base; 

to  provide  a  microprocessor  controlled  d.c.  mo- 
tor  for  timely  accelerating  a  postage  meter  drum  from 

rest,  in  its  home  position,  to  a  substantially  contant  ve- 
locity,  and  then  maintaining  the  velocity  constant;  and 

to  provide  a  microprocessor  controlled  d.c.  mo- 
tor  for  timely  controlling  deceleration  of  a  postage 

5  printing  drum  from  a  substantially  constant  velocity  to 
rest  in  its  home  position. 

Claims 
10 

1.  A  mailing  machine  base  adapted  to  have  a  post- 
age  meter  mounted  thereon,  wherein  the  meter 
includes  a  postage  printing  drum  having  a  home 
position,  the  base  comprising: 

15  a.  means  for  moving  the  drum; 
b.  a.d.c.  motor  for  driving  the  drum  moving 
means; 
c.  a  microprocessor; 
d.  a  power  switch  connected  between  the  d.c. 

20  motor  and  microprocessor; 
e.  a  comparator  connected  between  the  mi- 
croprocessor  and  d.c.  motor  for  receiving 
therefrom  a  signal  corresponding  to  the  back 
e.  m.f.  voltage  of  the  d.c.  motor  and  providing 

25  a  comparison  signal  to  the  microprocessor; 
and 
f.  the  microprocessor  for: 

i.  providing  a  reference  voltage  signal  for 
the  comparator  corresponding  to  a  desired 

30  back  e.m.f.  voltage  for  causing  the  d.c.  mo- 
tor  to  drive  the  postage  printing  drum  at  a 
desired  constant  velocity, 
ii.  energizing  the  power  switch  with  a  first 
signal  for  causing  the  d.c.  motor  to  accel- 

35  erate  the  drum  at  a  substantially  constant 
rate  to  substantially  the  desired  constant 
velocity  from  the  home  position  thereof 
during  a  first  predetermined  time  interval, 
iii.  determining  whether  the  back  e.m.f.  is 

40  greater  than  the  reference  voltage, 
iv.  energizing  the  power  switch  with  the 
first  signal  for  a  second  predetermined 
time  interval  if  the  backe.m.f.  voltage  is  not 
greater  than  the  reference  voltage,  and 

45  v.  energizing  the  power  switch  with  a  sec- 
ond  signal  for  a  third  predetermined  time 
interval  if  the  backe.m.f.  voltage  is  greater 
than  the  reference  voltage  and  delaying 
energizing  with  the  second  signal  if  the 

so  back  e.m.f.  voltage  is  not  greater  than  the 
reference  voltage,  thereby  causing  the  d.c. 
motor  to  continue  driving  the  drum  at  sub- 
stantially  the  desired  constant  velocity. 

55  2.  The  mailing  machine  base  according  to  Claim  1, 
wherein  the  first  signal  is  a  first  pulse-width- 
modulated  signal  including  a  first  predetermined 
duty  cycle. 
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3.  The  mailing  machine  base  according  to  Claim  2, 
wherein  the  microprocessor  is  programmed  to 
determine  whether  the  actual  time  interval  re- 
quired  to  accelerate  the  drum  to  the  desired  con- 
stant  velocity  is  equal  to  the  first  predetermined 
time  interval,  and  the  microprocessor  program- 
med  to  incrementally  adjust  the  duty  cycle  if  the 
actual  time  interval  is  not  equal  to  the  first  prede- 
termined  time  interval. 

4.  The  mailing  machine  base  according  to  Claim  1  , 
wherein  the  second  signal  is  a  second  pulse- 
width-modulated  signal  including  a  second  pre- 
determined  duty  cycle. 

5.  The  mailing  machine  base  according  to  Claim  1 
including  means  for  sensing  angular  rotation  of 
the  postage  printing  drum,  and  the  microproces- 
sor  programmed  for  receiving  a  signal  from  the 
sensing  means  when  the  drum  commences  rota- 
tion  from  the  home  position  thereof. 

6.  The  mailing  machine  base  according  to  Claim  5, 
wherein  the  microprocessor  is  programmed  for 
determining  whether  the  drum  rotation  com- 
mencement  signal  is  received  from  the  sensing 
means  before  the  end  of  a  predetermined  fault 
time  interval. 

7.  The  mailing  machine  base  according  to  Claim  6, 
wherein  the  microprocessor  is  programmed  for 
implementing  a  shut-down  routine  if  the  drum  ro- 
tation  commencement  signal  has  not  been  re- 
ceived  at  the  end  of  the  fault  time  interval. 

8.  The  mailing  machine  base  according  to  Claim  1 
including  means  for  sensing  angular  rotation  of 
the  postage  printing  drum,  and  the  microproces- 
sor  programmed  for  receiving  a  signal  from  the 
sensing  means  when  the  drum  has  rotated 
through  a  predetermined  angle  of  rotation  from 
the  home  position  thereof. 

9.  The  mailing  machine  base  according  to  Claim  8, 
wherein  the  microprocessor  is  programmed  for 
determining  whether  the  rotation  angle  signal  is 
received  from  the  sensing  means  before  the  end 
of  a  predetermined  fault  time  interval. 

10.  The  mailing  machine  base  according  to  Claim  9, 
wherein  the  microprocessor  is  programmed  for 
implementing  a  shut-down  routine  if  the  rotation 
angle  signal  has  not  been  received  at  the  end  of 
the  fault  time  interval. 

11.  A  mailing  machine  adapted  to  have  a  postage  me- 
ter  mounted  thereon,  wherein  the  meter  has  a 
postage  printing  drum  having  a  home  position, 

and  the  base  comprising: 
a.  means  for  moving  the  drum; 
b.  a.d.c.  motor  for  driving  the  drum  moving 
means; 

5  c.  a  microprocessor; 
d.  a  power  switch  connected  between  the  d.c. 
motor  and  microprocessor  for  driving  the  d.c. 
motor; 
e.  a  power  switch  connected  between  the  d.c. 

10  motor  and  microprocessor  for  dynamically 
braking  the  d.c.  motor; 
f.  a  comparator  connected  between  the  micro- 
processor  and  d.c.  motor  for  receiving  there- 
from  a  signal  corresponding  to  the  back  e.m.f. 

15  voltage  thereof  and  providing  a  comparison 
signal  to  the  microprocessor;  and 
g.  the  microprocessor  programmed  for: 

i.  energizing  the  braking  switch  with  a  first 
signal  for  a  first  time  interval  predeter- 

20  mined  to  cause  the  d.c.  motor  to  deceler- 
ate  the  drum  at  a  substantially  constant 
rate  from  a  substantially  constant  velocity 
thereof; 
ii.  energizing  and  deenergizing  the  braking 

25  switch  with  a  second  signal  successively 
during  each  of  a  predetermined  number  of 
successive  second  predetermined  time  in- 
tervals, 
iii.  providing  a  reference  voltage  for  the 

30  comparator  having  a  value  which  is  less 
than  the  backe.m.f.  voltage  corresponding 
to  the  constant  velocity, 
iv.  energizing  the  driving  switch  with  a  third 
signal  for  a  third  predetermined  time  inter- 

35  val, 
v.  determining  whether  the  drum  is  in  the 
home  position, 
vi.  determining  whether  he  back  e.m.f.  is 
greater  than  the  reference  voltage  if  the 

40  drum  is  not  in  the  home  position, 
vii.  energizing  the  braking  switch  with  a 
fourth  signal  for  a  fourth  predetermined 
time  interval  if  the  drum  is  in  the  home  pos- 
ition  to  ensure  the  drum  is  stopped  in  the 

45  home  position, 
viii.  energizing  the  driving  switch  for  the 
third  time  interval  if  the  backe.m.f.  voltage 
is  not  greater  than  the  reference  voltage 
and  delaying  the  third  time  interval  of  en- 

50  ergization  of  the  driving  switch  if  the  back 
e.m.f.  is  greater  than  the  reference  voltage 
to  permit  the  drum  to  coast. 

12.  The  mailing  machine  base  according  to  Claim  11, 
55  wherein  the  first  signal  is  a  first  pulse-width- 

modulated  signal  including  a  first  energization 
pulse  having  a  first  predetermined  duty  cycle. 
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13.  The  mailing  machine  base  according  to  Claim  12, 
wherein  the  microprocessor  is  programmed  to 
determine  whether  the  actual  time  interval  re- 
quired  to  decelerate  the  drum  substantially  to  rest 
in  the  home  position  thereof  is  not  equal  to  a  pre- 
determined  total  desired  time  interval,  and  the  mi- 
croprocessor  programmed  for  incrementally  ad- 
justing  the  duty  cycle  of  the  first  signal  if  the  actual 
time  interval  is  not  equal  to  the  total  desired  time 
interval. 

determining  whetehr  the  second  drum  rotation 
angle  signal  is  received  from  the  sensing  means 
before  the  end  of  a  predetermined  fault  time  inter- 
val. 

5 
22.  The  mailing  machine  base  according  to  Claim  21  , 

wherein  the  microprocessor  is  programmed  for 
implementing  a  shut-down  routine  if  the  second 
drum  rotation  angle  signal  has  not  been  received 

10  at  the  end  of  the  fault  time  interval. 

14.  The  mailing  machine  base  according  to  Claim  11  , 
wherein  the  second  signal  is  a  second  pulse- 
width-modulated  signal  including  a  second  en- 
ergization  pulse  having  a  second  predetermined  15 
duty  cycle. 

15.  The  mailing  machine  base  according  to  Claim  11, 
wherein  the  third  signal  is  a  third  pulse-width- 
modulated  signal  including  a  third  energization  20 
pulse  having  a  third  duty  cycle. 

16.  The  mailing  machine  base  according  to  claim  11, 
wherein  the  fourth  signal  is  a  fourth  pulse-width- 
modulated  signal  including  a  fourth  energization  25 
pulse  having  a  fourth  duty  cycle. 

17.  The  mailing  machine  base  according  to  Claim  11 
including  means  for  sensing  angular  rotation  of 
the  postage  printing  drum,  and  the  microproces-  30 
sor  programmed  for  receiving  a  first  signal  from 
the  sensing  means  when  the  drum  has  rotated 
through  a  first  predetermined  angle  of  rotation 
from  the  home  thereof. 

35 
1  8.  The  mailing  machine  base  according  to  Claim  1  7, 

wherein  the  microprocessor  is  programmed  for 
determining  whether  the  first  drum  rotation  angle 
signal  is  received  from  the  sensing  means  before 
the  end  of  a  predetermined  fault  time  interval.  40 

19.  The  mailing  machine  base  according  to  Claim  18, 
wherein  the  microprocessor  is  programmed  for 
implementing  a  shut-down  if  the  first  drum  rota- 
tion  angle  signal  has  not  been  received  at  the  end  45 
of  the  fault  time  interval. 

20.  The  mailing  machine  base  according  to  Claim  11 
including  means  for  sensing  angular  rotation  of 
the  postage  printing  drum,  and  the  microproces-  50 
sor  programmed  for  receiving  a  second  signal 
from  the  sensing  means  when  the  drum  has  rotat- 
ed  through  a  second  predetermined  angle  of  ro- 
tation  from  the  home  position  thereof  and  has  re- 
turned  to  the  home  position.  55 

21.  The  mailing  machine  base  according  to  Claim  20, 
wherein  the  microprocessor  is  programmed  for 

18 
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