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(§)  Mailing  machine. 
  Diagnostic  test  method  and  apparatus  for  testing  subsys- 
tems  in  a  mailing  machine  (10).  A  test  mode  is  initiated  by 
activating  a  test  key  (102),  Figure  2,  which  then  allows  the 
control  panel  keyboard  to  be  utilized  to  control  diagnostic 
testing  with  the  control  panel  visual  display  (22)  used  for 
output  of  test  results.  A  password  and  test  selection  code  are 
entered  via  the  keyboard  after  activating  the  test  mode 
permitting  selection  of  one  of  a  plurality  of  tests  which  can 
be  run  without  the  use  of  external  equipment. 



This  invention  relates   to  mailing  machines,  and  par t icular ly   although  no t  

exclusively  to  a  method  and  apparatus  for  utilizing  the  control  keyboard  to  run 

diagnostic  tests  on  mailing  machine  sub-systems  without  the  use  of  specia l  

equipment.   The  invention  also  relates  to  a  method  and  apparatus   for  d iagnos t ic  

testing  of  the  conten ts   of  a  p rogrammable   device  in  a  mailing  m a c h i n e .  

Mechanical   mailing  machines  comprising  au tomat ic   let ter   feeding 

apparatus   and  postage  meter ing  and  printing  apparatus  are  in  wide  use.  These  pr ior  

art  machines  ut i l ize  primarily  mechanical   means  to  control  feeding  of  d o c u m e n t s  

for  printing  of  me t e r ed   postage  impressions  at  the  proper  location  on  the  documen t .  

This  requires  mechan ica l   control  means  for  maintaining  and  achieving  r e g i s t r a t i o n  

of  the  printed  impression  with  respect   to  each  document  as  well  as  providing  fo r  

the  feeding  of  documents   of  variable  lengths  and  t h i cknesses .   Such  mechan ica l  

control  mechanisms  are  often  unreliable,   require  frequent   main tenance ,   and  a r e  

largely  non-programmable   and  require  periodic  adjustment   and  parts  r e p l a c e m e n t  

due  to  aging  and  wear  of  mechanical   pa r t s .  

A  substant ia l   number  of  the  problems  associated  with  these  prior  a r t  

devices  can  be  avoided  by  use  of  digital  e lectronic   control  systems  which  provide  

increased  rel iabil i ty  and  provide  programmabi l i ty   by  use  of  p r o g r a m m a b l e  

components.   Such  p rogrammable   devices  allow  simple  updating  of  system  s o f t w a r e  

and  the  flexibility  to  compensa te   for  wear  of  mechanical   components   but  create  a  

need  for  a  simple  diagnostic  testing  system.  In  the  prior  art  such  testing  has  

required  a  technic ian  using  special ized  e q u i p m e n t .  

According  to  one  aspect  of  the  invention,  apparatus  for  diagnostic  t e s t ing  

of  the  subsystems  of  an  au tomat ic   mailing  machine  comprises  control  panel  means ,  

having  a  plurality  of  control  keys  and  a  visual  display,  for  controlling  the  mai l ing 

machine  functions  in  a  normal  mode  of  operation,  means  for  initiating  a  test  mode  

in  response  to  ac t iva t ing   at  least  one  selected  key  of  the  control  panel  means,  and 

means  are  provided  for  performing  a  selected  one  of  a  plurality  of  diagnostic  t e s t s  

in  response  to  ini t iat ion  of  the  test  mode .  



According  to  another  aspect  of  the  invention,  apparatus  for  d iagnost ic  

testing  of  the  contents   of  a  programmable  device  in  an  automat ic   mailing  machine  

is  provided  comprising  control  panel  means,  having  a  plurality  of  control  swi tches  

and  a  visual  display,  for  controlling  the  mailing  machine  functions  in  a  normal  

mode  of  operat ion,   means  for  initiating  a  test  mode  in  response  to  activating  a 

se lected  key  of  the  control  panel  means,  and  means  are  provided  for  summing  the  

contents   of  the  programmable   device  to  obtain  a  total  sum  value  responsive  t o  

init iat ion  of  the  test  mode.  Alternat ively,   the  total  sum  value  may  be  displayed  on 

a  visual  display,  or  means  may  be  provided  to  compare  the  total  sum  value  to  a 

p rese lec ted   check  sum  value  and  display  an  error  indication  in  response  to  a 

d i f f e r e n c e .  

The  invention  will  be  bet ter   unders tood  by  re ference   to  the  following 

descript ion  taken  in  conjunction  with  the  accompanying  i l lustrat ive  drawings  in 

which :  

Figure  1  is  an  i l lustration  of  one  example  of  a  mailing  machine  in 

accordance   with  the  invent ion;  

Figure  2  is  an  i l lustration  of  an  example  of  an  embod imen t  o f   a  control  

panel  for  the  mailing  machine  shown  in  Figure  1; 

Figure  3  is  a  detailed  block  diagram  of  a  specific  embodiment   of 

e lect ronic   control  circuitry  for  a  mailing  machine  in  accordance   with  the  

inven t ion ;  

Figure  4  is  a  flow  diagram  of  a  specific  diagnostic  test  ini t iat ion  sequence  

according  to  the  invent ion ;  

Figure  5A  is  a  flow  diagram  of  a  specific  display  diagnostic  test  p rogram;  

Figure  5B  is  a  flow  diagram  of  a  specific  photosensor  diagnostic  t e s t  

p r o g r a m ;  

Figure  5C  is  a  flow  diagram  of  a  specific  check  sum  diagnostic  t e s t  

p r o g r a m ;  

Figure  5D  is  a  flow  diagram  of  a  specific  motor  diagnostic  test  p rogram;  

Figure  5E  is  a  flow  diagram  of  a  specific  let ter   solenoid  diagnostic  t e s t  

p r o g r a m ;  



Figure  5F  is  a  flow  diagram  of  a  s p e c i f i c   d a t a  
switch  p o s i t i o n   t e s t   p r o g r a m .  

Figure  1  is  an  i l l u s t r a t i o n   o f  a   s p e c i f i c  
embodiment  of  a  mai l ing  machine  10 embodying  t h e  
i n v e n t i o n .   The  mai l ing  machine  10  comprises   numerous 
subsystems  d e s c r i b e d  h e r e i n a f t e r   i nc lud ing   a  document  f e e d e r  
bin  12  for  holding  documents  for  an  au tomat ic   document 
feeder   13  which  feeds  to  a  conven t iona l   b e l t   and  r o l l e r  
document  t r a n s p o r t   mechanism  (not  shown)  con ta ined   within  a 
housing  14.  The  document  feeder   13  and  t r a n s p o r t   mechanism 
are  dr iven  in  the  conven t iona l   manner  by  an  e l e c t r i c   d r i v e  
motor  (not  shown)  also  con ta ined   within  the  housing  10.  An 
ad jus tmen t   knob  16  permits   ad jus tment   of  the  feeder   13  t o  
provide  for  a  range  of  envelope  t h i c k n e s s e s .   The  t r a n s p o r t  
mechanism  u t i l i z e s   a  t r a n s p o r t   be l t   (not  shown)  to  move  each  
document  along  a  document  deck  18 to   a  pos tage   meter  20 
which,  when  a c t i v a t e d ,   p r i n t s   a  postage  i n d i c i a   on  t h e  
document  and  sea ls   the  document   envelope .   A  con t ro l   panql  
22,  i nc lud ing   c o n t r o l   keys  and  a  v i sua l   d i s p l a y ,   p r o v i d e s  
for  o p e r a t o r   c o n t r o l   o f  t h e   mai l ing  machine  f u n c t i o n s .   A 
meter  s e l e c t   lever   24  permi ts   the  meter  to  be  d i sab led   so  as  
to  only  seal   envelopes   without   p r i n t i n g   a  postage  i n d i c i a  
and  f u r t h e r   permi ts   t he .me te r   to  be  de tached  from  t h e  
mai l ing   machine.   In  the  p r e f e r r e d   embodiment,  the  p o s t a g e  
meter  is  mechan ica l ,   but  may  also  be  e l e c t r o n i c   or  p a r t i a l l y  
e l e c t r o n i c .   A  p h o t o - s e n s o r   (not  shown)  l oca t ed   within  t h e  
housing  is  u t i l i z e d   to  d e t e c t   the  flow  of  documents  t h rough  
the  t r a n s p o r t   mechanism.  

Refe r r ing   now  to  Figure  2,  there   is  shown  a 
mai l ing  machine  con t ro l   panel  22  for  p rov id ing   o p e r a t o r  
con t ro l   of  mai l ing  machine  f u n c t i o n s .   The  con t ro l   panel  22 
inc ludes   a  t e s t   mode  key  102  for  a c t i v a t i n g   a  t e s t   mode,  an 
ink  key  104  for  a c t i v a t i n g   an  ink  so leno id   to  provide  ink  t o  
the  postage  meter  p r i n t   mechanism,  a  s t a r t   key  106  f o r  
s t a r t i n g   the  mai l ing  machine,  a  stop  key  108  for  s t o p p i n g  
the  machine,  and  a  c lea r   key  110  for  c l e a r i n g   a  d i s p l a y  
112.  The  d i sp lay   112  is  p r e f e r a b l y   a  four  d i g i t   l i g h t  



emi t t ing   diode  (LED)  d i s p l a y   for  d i s p l a y i n g   a  piece  coun t  
and  d i a g n o s t i c   i n f o r m a t i o n .   The  t e s t ,   ink  and  s t a r t   keys 
each  have  an  i n d i c a t o r   l i g h t   ( e . g . ,   an  LED  in  the  p r e f e r r e d  
embodiment),  i n d i c a t e d   by  r e f e r e n c e   numerals  114,  116  a n d  
118  r e s p e c t i v e l y ,   to  i n d i c a t e   to  the  ope ra to r   when  t h e  
a s s o c i a t e d   key  has  been  a c t i v a t e d .   A  jam  i n d i c a t o r   120 
i n d i c a t e s   when  d o c u m e n t s  a r e   jammed  in  the  machine,   and  a 

power  on  i n d i c a t o r   122  i n d i c a t e s   when  power  is  appl ied   t o  
the  mailing  machine.  In  a d d i t i o n ,   a  bank  of  swi tches   (no t  
shown)  located  under  the  c o n t r o l   panel  permit   ad jus tment   o f  
the  loca t ion   of  the  p r i n t i n g   of  the  postage  i n d i c i a   p r i n t e d  
by  the  postage  m e t e r .  

The  mai l ing   machine  con t ro l   panel  22  performs  a 
dual  funct ion   of  p r o v i d i n g   con t ro l   by  an  o p e r a t o r   of  m a i l i n g  
machine  func t ions   in. a  normal  ope ra t ing   mode,  and  in  a  t e s t  
mode  provides   c o n t r o l   of  d i a g n o s t i c   t e s t   p rocedures   ( i . e . ,  
the  cont ro l   panel  keys  serve  as  code  entry  keys  f o r  
i n i t i a t i n g   t e s t s ) .   When.an  ope ra to r   d e s i r e s   to  t e s t   t h e  

mail ing  machine,  the  t e s t   key  is  depressed   thereby  s w i t c h i n g  
the  machine  into  a  t e s t   mode.  In  the  t e s t   mode  the  o p e r a t o r  
en te rs   a  password  sequence  ( e . g . ,   d e p r e s s i n g   the  ink,  s t o p ,  
c lear   and  ink  keys  in  sequence)   using  the  keys  of  t h e  
con t ro l   panel  the reby   s t a r t i n g   the  t e s t   p rocedu re .   A f t e r  

entry  of  a  va l id   password  the  d i s p l a y   l i g h t s   up  with  a  s i g n -  
on  message  (e .g .   HELP  in  the  p r e f e r r e d   embodiment)  a f t e r  
which  the  ope ra to r   can  e n t e r   a  t e s t   code  using  the  v a r i o u s  

keys  of  the  con t ro l   panel   to  i n i t i a t e   a  t e s t .   By  t h i s  

procedure  the  o p e r a t o r   can  s t a r t   and  monitor   e l e c t r i c a l   o r  
e l e c t r o m e c h a n i c a l   dev i ces   of  the  mai l ing  machine  via  t h e  
con t ro l   panel  using  the  LED  d i sp l ay   for  output   o f  
in fo rmat ion .   To  stop  a  t e s t   in  p rogress   the  stop  key  i s  
depressed  which  shuts   down  the  t e s t   performed  a n d  d i s p l a y s  
"EN00"  on  the  v i s u a l   d i s p l a y ,   which  i n d i c a t e s   tha t   t h e  

system  is  ready  to  i n i t i a t e   another   d i a g n o s t i c   t e s t .   To 
exi t   from  the  d i a g n o s t i c   t e s t   mode,  the  t e s t   key  i s  

depressed  which  d i s a b l e s   the  t e s t   i n d i c a t o r   l i gh t   and 
switches  the  system  back  to  the  normal  mode  of  o p e r a t i o n .  



R e f e r r i n g  t o   Figure  3,  there   is  shown  a  d e t a i l e d  
block  diagram  of  a  s p e c i f i c   embodiment  of  con t ro l   c i r c u i t r y  
200  for  a  ma i l ing   machine  according  to  the  i n v e n t i o n .   A 
microcomputer   202  ( e . g . ,   an  In te l   8031)  provides   the  c e n t r a l  
p rocess ing   c a p a b i l i t y   for  the  system  with  i ts   i n t e r n a l  
o s c i l l a t o r   r e g u l a t e d   by  a  c r y s t a l   and  c a p a c i t o r   network  201 
and  power-up  r e s e t   provided  by  a  c a p a c i t o r   203.  An 
e l e c t r i c a l l y   programmed  read  only  memory  (EPROM)  204 
provides   f i e l d   programmable  program  memory  for  t h e  
microcomputer   202.  This  programmable  device  (EPROM)  204  i s  
addressed  by  the  microcomputer  202  via  an  8  bi t   a d d r e s s  
coupled  through  a  bus  208  to  an  8  bi t   la tch  210  and  via  a  4 
bit   bus  206  from  the  upper  byte  of  the  address  port   of  t he  

microcomputer   202,  as  shown.  The  EPROM  204  is  enabled  by 
the  program  s to re   enable  s ignal   (PSEN)  and  the  l a tch   210  i s  
s trobed  by  the  address   la tch  enable  s t robe   (ALE) .   The 
addressed  data  from  the  EPROM  204  is  coupled  upon  b e i n g  
s trobed  by  the  PSEN  s ignal   to  a  data  bus  214.  A  b i -  
d i r e c t i o n a l   bus  t r a n s c e i v e r   212  provides   b u f f e r i n g   f o r  
passing  data  between  the  bus  208  and  the  data  bus  214,  a s ,  
shown,  and  is  c o n t r o l l e d   by  the  PSEN  s ignal   and a  r e a d  

s ignal   (RD)  from  the  microcomputer  202.  A  chip  e n a b l e  
decoder  218  is  provided  to  genera te   enable  s i g n a l s   t o  
con t ro l   s e v e r a l   p e r i p h e r a l   l a t c h e s   228,  232  and  b u f f e r  
c i r c u i t s   226,  and  is  c o n t r o l l e d   by  the  microcomputer  202  v i a  
the  RD  s i g n a l ,   and  a  write  s t robe   (WR)  as  well  as  by  4 
secondary  address   l ines   coupled  from  the  l a tch   210,  a s  
shown.  A  c o n v e n t i o n a l   watchdog  t imer  220  (e .g .   a  m o n o s t a b l e  
m u l t i v i b r a t o r )   r e t r i g g e r e d   p e r i o d i c a l l y   (e .g .   every  150ms  i n  
the  p r e f e r r e d   embodiment)  by  the  microcomputer  202  via  a 
data  l ine  221  is  provided  to  gene ra te   watchdog  s i g n a l s   which 

are  coupled  to  the  microcomputer  e x t e r n a l   i n t e r r u p t   z e r o  
input  (INTO),  as  well  as  to  severa l   la tch   c i r c u i t s   228,  2 3 2 ,  
as  shown.  Thus,  if  the  microcomputer   202  stops  or  hangs  up ,  
the  watchdog  t imer  i n t e r r u p t s   the  p rocessor   to  allow  a 
r e s t a r t   and  i n h i b i t s   the  d i sp lay   and  power  l a t ches   228,  232. 

A  l e t t e r   sensor  222  ( e . g . ,   a  pho to - senso r )   i s  

provided  for  sensing  the  flow  of  documents  through  t h e  

mailing  machine  by  genera t ing   an  i n t e r r u p t   s igna l   in  



response  to  d e t e c t i o n   of  the  leading  edge  of  a  document .  
This  i n t e r r u p t   s i g n a l   is  coupled  through  a  bu f f e r   224  to  t h e  
microcomputer   e x t e r n a l   i n t e r r u p t   one  input  (INT1),  as  
shown.  In  response   to  t h i s   i n t e r r u p t ,   the  microcomputer   202 
waits   for  a  f ixed  de lay   time  (e .g .   40nis  in  the  p r e f e r r e d  
embodiment)  during  which  time  it  reads  data  from  a  bank  o f  
data  switches   216  which  de t e rmines   a  programmable  d e l a y .  
This  delay  is  added  to  the  f ixed  delay  and  a f t e r   the  t o t a l  
delay  period  the  mic rocompute r   202  ene rg i ze s   a  l e t t e r  
so leno id   (not  shown).  The  l e t t e r   so lenoid   a c t i v a t e s   t h e  
postage  meter  20  caus ing   the  postage  i n d i c i a   to  be 
p r i n t e d .   The  p h o t o - s e n s o r   s igna l   from  the  t r a i l i n g   edge  o f  
the  document  is  used  by  the  microcomputer   202  to  prepare   f o r  
the  next  leading   edge.  If  no  t r a i l i n g   edge  occurs   f o r  
400ms,  the  p r o c e s s o r   g e n e r a t e s   a  "jam"  s igna l   which  
a c t i v a t e s   the  jam  i n d i c a t o r   120.  In  a d d i t i o n   to  the  l e t t e r  
s o l e n o i d ,   the  mic rocompute r   202  c o n t r o l s   an  ink  s o l e n o i d  
which  supp l i e s   ink  to  the  postage  meter  for  10  seconds  i n  

response  to  a c t i v a t i o n   of  the  ink  key  104.  The  s i g n a l s   f o r  
c o n t r o l l i n g   these  s o l e n o i d s   are  coupled  from  t h e  
microcomputer   202  th rough   the  data  bus  214  to  a  l a t ch   228 
and  then  through  power  b u f f e r s   230,  as  shown.  in  a d d i t i o n ,  
some  of  the  data  coupled  t o  t h e   l a tch   228  is  u t i l i z e d   t o  
con t ro l   the  motor  (not   shown)  which  d r ives   the  document  
feeder   and  t r a n s p o r t   mechan i sm.  

The  swi tch   bank  216  comprises  a  set  of  f o u r  
swi tches   ( e . g . ,   a  DIP  switch  package  in  the  p r e f e r r e d  
embodiment)  which  are  coupled  through  a  bu f fe r   226  to  t h e  
data  bus  214,  as  shown,  the reby   p rovid ing   b inary   coded 
switch  data  to  the  mic rocompute r   202  via  the  buses  214  and 
208  and  bus  t r a n s c e i v e r   212.  This  data  is  u t i l i z e d   by  t h e  
microcomputer   202  to  de te rmine   the  amount  of  time  d e l a y  
between  the  sensing  of  the  leading   edge  of  a  document  
through  the  t r a n s p o r t   mechanism  of  the  mai l ing   machine  and 
the  p r i n t i n g   of  the  pos t age   i n d i c i a   on  the  document.  Thus 
these  s e l e c t i o n   s w i t c h e s   permit   an  ope ra to r   to  ad jus t   t h e  
delay  and  t h e r e f o r e   c o n t r o l   the  i n d i c i a   p o s i t i o n i n g .   S ince  
there   are  four  s w i t c h e s   con f igu red   for  binary  coding,   t h e r e  

are  a  t o t a l   of  s i x t e e n   delay  values   s e l e c t a b l e ,   with  e a c h  



value  r e p r e s e n t i n g   approx imate ly   one  e igh th   of  an  inch  s h i f t  
( i . e . ,   2.5  ms  delay)   in  the  p o s i t i o n   of  the  p r i n t e d  
i n d i c i a .   In  a d d i t i o n ,   a  s ing le   l ine   from  a  f i f t h   switch  in  
the  bank  of  swi tches   216  is  coupled  to  the  EA  input  of  t h e  
microcomputer  202  to  provide  the  op t ion   of  use  of  e i t h e r   an 
i n t e r n a l   or  an  e x t e r n a l   read  only  memory. 

The  microcomputer  202   communicates  with  t h e  
con t ro l   panel  22  via  two  pa ths :   (1)  a.6  bi t   data  bus  236 
and  (2)  a  path  through  the  la tch   232  and  bu f f e r   234,  a s  
shown.  The  data  bus  236  couples  to  a  3x3  keyboard  m a t r i x  
providing  for  input  to  the  microcomputer   202  from  a  t o t a l   o f  
nine  swi tches   of  which  only  five  are  p r e s e n t l y   used  a s  
descr ibed   h e r e i n b e f o r e .   In  a d d i t i o n ,   4  b i t s   of  data  a r e  
coupled  from  the  bus  214  through  the  l a t ch   232  and  b u f f e r s  
234  to  a c t i v a t e   the  t e s t   i n d i c a t o r   l i g h t   114,  the  i n k  
i n d i c a t o r   l i g h t   116,  t h e  s t a r t   i n d i c a t o r   l i g h t   118,  and  t h e  
jam  flow  i n d i c a t o r   l i gh t   120.  F i n a l l y ,   the  data  DDATA  on 
line  240  for  d i s p l a y   on  the  four  d i g i t   LED  d i s p l a y   112  i s  
s e r i a l l y   c locked  into  a  s e t  o f   d i s p l a y   r e g i s t e r s   in  t h e  
d i sp lay   by  a  DCLK  s igna l   on  l ine  238 .  

Figure  4  is  an  i l l u s t r a t i o n   of  a  flow  diagram  of  a 
s p e c i f i c   d i a g n o s t i c   t e s t   i n i t i a t i o n   sequence  according   t o  
the  i n v e n t i o n .   The  t e s t   i n i t i a t i o n   sequence  begins  w i t h  
software  o p e r a t i n g   in  a  normal  mode  as  i n d i c a t e d   at  300.  At 
block  310  a  t e s t   is  performed  to  de te rmine   whether  the  t e s t  
key  has  been  d e p r e s s e d .   If  not,   the  system  r e t u r n s   to  t h e  
normal  mode  and  con t inues   in  normal  o p e r a t i o n .   If  the  t e s t  

key  has  been  d e p r e s s e d ,   the  system  waits   for  ent ry   of  a 
password  and  then  a  logic  t e s t   is  performed  to  d e t e r m i n e  
whether  a  va l id   password  has  been  en te red   as  i l l u s t r a t e d   a t  
320.  If  a  v a l i d   password  has  not  been  e n t e r e d ,   the  sys t em 
will   r e tu rn   to  a  normal  mode  of  o p e r a t i o n ,   as  shown.  If  t he  
val id   password  has  been  entered  a  s ign-on   message  wi l l   be 

d i sp layed   on  the  LED  d i sp l ay   on  the  con t ro l   pane l ,   a s  
i nd ica t ed   at  block  330.  The  system  then  waits  for  entry  of  

a  t es t   s e l e c t i o n   code  a f t e r   which  a  "va l id   code"  logic   t e s t  
will   be  performed  to  determine  if  a  proper   t e s t   code  has  
been  entered  as  i l l u s t r a t e d   at  340.  If  the  proper  t e s t   code 
has  not  been  en te red   program  con t ro l   passes   to  block  350  t o  



determine  whether   the  t e s t   key  has  been  d e p r e s s e d ,   which 

r e s u l t s   in  e x i t   from  the  t e s t   mode  and  r e tu rn   to  the  normal 

mode.  If  the  t e s t   key  has  not  been  depressed  then  t he  

system  wil l   r e t u r n   to  block  340  to  cont inue  to  monitor   for  a 
valid  t e s t   code.  If  a  va l id   t e s t   code  has  been  en te red   t he  

system  proceeds   to  perform  the  t e s t   according  to  the  t e s t  
code  en te red   as  i n d i c a t e d   at  block  360  and  moni to rs   t h e  s t o p  
key  to  de te rmine   if  the  t e s t   is  to  be  stopped  as  i n d i c a t e d  
at  block  370  ( F i g u r e s   5A  to  5F  are  flow  diagrams  of  some 
s u i t a b l e   t e s t s ) .   If  at  block  370  the  t e s t   is  to  be  s topped  
the  system  wi l l   r e t u r n   con t ro l   to  block  360,  as  shown.  I f  
the  stop  bu t ton   has  been  depressed   the  t e s t   wil l   be  s topped  
and  the  d i s p l a y   wi l l   e x h i b i t   a  stopped  t e s t   i n d i c a t o r   as  
shown  at  block  380  ( e . g . ,   "EN00"  in  the  p r e f e r r e d  
embodiment).  Program  con t ro l   then  passes  back  to  block  340 
pe rmi t t i ng   e x i t   from  the  t e s t   mode  by  dep re s s ing   the  t e s t  
key  or  p e r m i t t i n g   ano ther   t e s t   to  be  performed  by  the  e n t r y  
of  a  va l id   t e s t   c o d e .  

There  are  numerous  t e s t s   which  can  be  implemented 
with  the  d i s c l o s e d   system.  However,  in  the  p r e f e r r e d  
embodiment,  six  t e s t s   have  been  implemented.  A  t e s t   of  t he  

LED  d i s p l a y   and  LED  i n d i c a t o r   l i g h t s   is  i n i t i a t e d   by 
depress ing   the  ink  key  twice  and  then  the  s t a r t   key  ( i . e . ,  
the  t e s t   code  for  the  d i s p l a y   t e s t   in  the  p r e f e r r e d  
embodiment)  which  wi l l   i n i t i a l i z e   all   segments  of  the  LED 
disp lay   with  a  count  of  0000  and  turn  al l   the  LED  i n d i c a t o r s  
on  s i m u l t a n e o u s l y   (see  Figure  5A).  The  t e s t   wi l l   t h e n  

proceed  by  s u c c e s s i v e l y   tu rn ing   off  each  LED  and 
increment ing   a l l   four  d i g i t s   of  the  d i sp lay   u n t i l   each  LED 

has  been  tu rned   off  and  the  d i sp lay   reads  4444.  The  LEDs 
are  then  tu rned   on  aga in ,   the  d i sp lay   incremented  and  t h e  

procedure  r e p e a t e d   u n t i l   the  d i sp lay   reads  9999.  T h i s  
en t i r e   p rocedure   c o n t i n u e s   to  repea t   u n t i l   the  stop  key  i s  

d e p r e s s e d .  
An  o p t i c a l   sensor   t e s t   is  i n i t i a t e d   by  d e p r e s s i n g  

the  ink,  s top ,   and  s t a r t   keys  a f t e r   f i r s t   l i f t i n g   t h e  
document  t r a n s p o r t   be l t   to  permit   access  to  the  p h o t o -  

sensors   (see  Figure  SB).  The  opera to r   may  then  t e s t   t h e  

sensor  by  a l t e r n a t e l y   i n s e r t i n g   a  document  to  block  t h e  



sensor  which  will  cause  0000  to  be  d i s p l a y e d ,   and  removing 
the document   from  the  document  deck  which  wil l   cause  1111  t o  
be  d i sp l ayed .   The  stop  key  is  depressed   to  end  the  t e s t .  

A  check  sum  t e s t   is  i n i t i a t e d   by  d e p r e s s i n g   t h e  
stop  key  twice  followed  by  the  s t a r t   key  which  i n i t i a t e s   a 
t e s t   which  will   d i s p l a y   the  sum  of  the  con ten t s   of  the  PROM 
in  hexadecimal  form  as  the  two  l e a s t   s i g n i f i c a n t   d i g i t s   o f  
the  d i sp lay   with  SU  d i sp l ayed   in  the  two  most  s i g n i f i c a n t  
d i g i t   p o s i t i o n s .   Figure  5C  i l l u s t r a t e s   a  flow  diagram  of  a 
program  for  performing  the  check  sum  t e s t .   This  program 
would  be  performed  at  block  360  of  Figure  4.  The  program  i s  
entered  at  block  400  from  the  poin t   fo l lowing  block  340  o f  
Figure  4  in  the  event  that   a  va l id   t e s t   code  has  been  
en te red .   At  block  400  an  accumula tor   l abe led   SUM  is  set  t o  
zero  and  the  address   p o i n t e r   is  set  to  zero.  Program  f low 
then  proceeds  to  block  410  where  the  data  bi t   at  the  a d d r e s s  
of  the  address   p o i n t e r   is  fe tched   from  memory  and  then,  a s  
i nd i ca t ed   at  420,  t h i s   data  b i t   is  added  to  the  value  of  t h e  
accumulator   SUM  to  provide  a  new  value  of  SUM.  After   t h e  
new  SUM  value  has  been  c a l c u l a t e d ,   program  flow  proceeds  t o  
block  430  where  the  address   p o i n t e r   is  i nc remen ted  and   t h e n  
the  address  p o i n t e r   is  t e s t e d   as  i l l u s t r a t e d   at  440,  t o  
determine  if  the  most  s i g n i f i c a n t   bi t   is  equal  to  one.  I f  
the  most  s i g n i f i c a n t   b i t   is  not  equal  to  one,  i n d i c a t i n g  
that   the  fu l l   memory  has  not  been  summed,  program  f low 

proceeds  back  to  block  410  where  the  process   is  r e p e a t e d .  
However,  if  the  most  s i g n i f i c a n t   bi t   of  the  address   p o i n t e r  
is  equal  to  one,  i n d i c a t i n g   tha t   the  summing  process   ha s  
been  completed,   program  flow  proceeds  to  block  450  where  t h e  
SUM  value  is  format ted   for  d i s p l a y   on  the  LED  d i s p l a y   112.  
The  sum  is  then  d i sp l ayed   as  a  hexadecimal  value  on  the  LED 
d i sp lay   as  i n d i c a t e d   at  460  and  program  con t ro l   then  p a s s e s  
to  block  370  as  i n d i c a t e d   in  Figure  4.  In  an  a l t e r n a t i v e  

approach,   an  expected  value  of  the  SUM  is  s tored   in  memory 
and  the  c a l c u l a t e d   SUM  is  compared  to  the  expected  v a l u e .  
If  a  d i f f e r e n c e   e x i s t s   an  e r ro r   message  is  d i s p l a y e d ,   and  i f  
no  d i f f e r e n c e   is  found,  a  message  i n d i c a t i n g   a  c o r r e c t   SUM 
is  d i s p l a y e d .  



A  motor -on   test   is  init iated  by  depressing  the  ink,  clear,  and  start  keys  to  

initiate  a  test  which  runs  the  motor  until  the  stop  key  is  depressed  (see  Figure  5D). 

A  let ter   solenoid  on/off   test  is  ini t iated  by  first  moving  the  meter   select  l eve r  

from  the  opera te   to  the  seal  only  position  (i.e.,  disabling  the  meter)  and  t h e n  

depressing  the  clear,   ink  and  start  keys  (see  Figure  5E).  The  le t te r   solenoid  will  be 

energized  and  deenerg ized   every  second  verifying  operation  of  the  solenoid.  A  d a t a  

switch  position  test   is  ini t ia ted  by  depressing  the  clear,  stop  and  start   keys.  The 

display  will  then  a l t e rna te ly   display  "POS="  (meaning  "position  equals")  followed  by 

the  data  value  of  the  switch  position  in  hexadecimal  form  (see  Figure  5F).  Each  

test  can  be  s topped  by  depressing  the  stop  key. 

It  will  be  seen  that  there  has  been  particularly  disclosed  he re in : -  

an  improved  system  for  diagnostic  checking  of  mailing  mach ine  

subsys tems;  

an  improved  diagnostic  checking  system  for  subsystems  in  a  mail ing 

machine  ut i l izing  the  mailing  machine's  control  panel  keyboard  and  display  to  

operate  and  moni tor   mailing  machine  subsystems  to  permit   testing  w i thou t  

external  e q u i p m e n t ;  

an  improved  system  for  diagnostic  checking  of  proper  function  o f  

programmable   devices  in  a  mailing  machine;  and 

an  improved  diagnostic  checking  system  for  a  programmable   device  in  a  

mailing  machine  which  is  simple  to  utilize  and  which  can  operate  in  real  t i m e  

without  requiring  special  e q u i p m e n t .  

A  specif ic   embodiment   of  the  novel  system  for  diagnostic  testing  of  a 

mailing  machine  has  been  described  for  the  purposes  of  i l lustrat ing  one  manner  in 

which  the  invent ion  may  be  made  and  used.  It  should  be  understood  t h a t  

implementa t ion   of  other  variat ions  and  modifications  of  the  invention  in  its  var ious  

aspects  will  be  apparent   to  those  skilled  in  the  art,  and  that  the  invention  is  n o t  

limited  by  the  specif ic   embodiment   described.  It  is  therefore   contempla ted   t h a t  

the  invention  encompasses   any  and  all  obvious  modificat ions,   variations  or  

equivalents  of  the  i nven t ion .  



1.  A  method  of  performing  diagnostic  testing  in  an  automatic  mai l ing  

machine  having  a  plurality  of  subsystems  and  a  control  panel  which  includes  a  

visual  display  and  plurality  of  keys  for  control  of  the  mailing  machine's  func t ions  

during  a  normal  mode  of  operation,   the  method  comprising  the  steps  of : -  

initiating  a  test  mode  in  response  to  activating  a  predetermined  key  on 

the  control  panel;  and 

performing  a  selected  one  of  a  plurality  of  diagnostic  tests  in  response  t o  

init iat ion  of  the  test  mode .  

2.  The  method  of  claim  1  fur ther   comprising  the  step  of  generating  a  

password  signal  in  response  to  ac t iva t ing   a  p rede te rmined   sequence  of  con t ro l  

panel  keys  and  wherein  the  se lec ted   diagnostic  test  is  performed  in  response  t o  

initiation  of  the  test  mode  and  genera t ion   of  the  pass  word  signal .  

3.  The  method  of  claim  2  fur ther   comprising  the  step  of  generating  a  t e s t  

code  signal  in  response  to  ac t ivat ing  a  p rede te rmined   sequence  of  control  pane l  

keys  and  wherein  the  selected  diagnostic  test  is  performed  only  in  response  t o  

initiation  of  the  test  mode  and  genera t ion   of  the  password  signal  and  the  test  code  

s ignal .  

4.  The  method  of  claim  2  wherein  one  of  the  plurality  of  diagnostic  t e s t s  

comprises  the  steps  of  ac t ivat ing  a  p rede te rmined   subsystem  of  the  mai l ing  

machine  and  deact ivat ing  the  subsystem  in  response  to  activation  of  a  stop  key ,  

and  displaying  an  end  of  test  indicat ion  on  the  visual  display  in  response  t o  

act ivat ion  of  the  stop  key .  

5.  The  method  of  claim  2  wherein  one  of  the  plurality  of  diagnostic  t e s t s  

comprises  the  steps  of  initializing  the  visual  display  with  a  predetermined  set  of 

characters ,   increment ing  the  visual  display  through  a  predetermined  sequence  of  

charac ters   to  test  the  visual  display  and  repeating  the  sequence  until  activation  of 

a  stop  key.  



6..  The  method  of  C l a i m  2  w h e r e i n   the  m a i l i n g  
machine  inc ludes   a  p h o t o - s e n s o r   and  wherein  one  of  t h e  
p l u r a l i t y   of  d i a g n o s t i c   t e s t s   comprises  the  s teps   o f  
d i s p l a y i n g   a  p r e s e l e c t e d   set  of  c h a r a c t e r s   on  the  v i s u a l  
d i s p l a y   in  response  to  b locking  the  p h o t o - s e n s o r ,   d i s p l a y i n g  
a  second  p r e s e l e c t e d   set  of  c h a r a c t e r s   on  the  v i sua l   d i s p l a y  
in  response  to  c l e a r i n g   the  p h o t o - s e n s o r ,   and  s topping  t h e  
t e s t   in  response   to  a c t i v a t i o n   of  a  stop  k e y .  

7.  The  method  of  Claim  2  wherein  the  m a i l i n g  
machine  i nc ludes   a  postage  meter  a c t i v a t e d   by  a  l e t t e r  
so leno id   and  wherein  one  of  the  p l u r a l i t y   of  d i a g n o s t i c  
t e s t s   is  a  l e t t e r   so leno id   t e s t   compris ing  the  s teps  o f  
ex tending   the  so lenoid   for  a  p rede te rmined   time  p e r i o d ,  
r e t r a c t i n g   the  so lenoid   for  a  p rede te rmined   time  period  and 
r e p e a t i n g   the  s teps   of  ex tend ing   and  r e t r a c t i n g   un t i l   a  s t o p  
key  is  d e p r e s s e d .  

8  The  method  of  Claim  7  f u r t h e r   comprising  t h e  
s tep  of  d i s a b l i n g   the  postage  meter  p r i o r   to  a c t i v a t i n g   t h e  
l e t t e r   so leno id   t e s t .  

9.  Apparatus  for  d i a g n o s t i c   t e s t i n g   of  t h e  
subsystems  of  an  au tomat ic   mai l ing  machine,   t h e . a p p a r a t u s  
c o m p r i s i n g :  

c o n t r o l   panel  means,  having  a  p l u r a l i t y   of  c o n t r o l  
keys  and  a  v i s u a l   d i s p l a y ,   for  c o n t r o l l i n g   the  m a i l i n g  
machine  f u n c t i o n s   during  a  normal  mode  of  o p e r a t i o n :  

means  for  i n i t i a t i n g   a  t e s t   mode  in  response  t o  
a c t i v a t i n g   at  l e a s t   one  s e l e c t e d   key  of  the  con t ro l   p a n e l  
means;  and 

means  for  performing  a  s e l e c t e d   one  of  a  p l u r a l i t y  
of  d i a g n o s t i c   t e s t s   in  response   to  i n i t i a t i o n   of  the  t e s t  
mode.  

10.  The  appa ra tu s   of  Claim  9  f u r t h e r   c o m p r i s i n g  
means  for  s e l e c t i n g   one  of  the  p l u r a l i t y   of  t e s t s   r e s p o n s i v e  
to  a c t i v a t i o n   of  a  t e s t   code  sequence  of  con t ro l   panel  means 
keys  unique  to  the  s e l e c t e d   t e s t .  

11.   The  appa ra tu s   of  Claim  10  f u r t h e r   c o m p r i s i n g  
means  for  i n h i b i t i n g   the  means  for  performing  and  the  means 
for  s e l e c t i n g   in  the  absence  of  a c t i v a t i o n   of  a 
p r ede t e rmined   password  sequence  of  con t ro l   panel  k e y s .  



1 2 .  T h e   a p p a r a t u s   of  C l a i m   io  w h e r e i n   t h e   m e a n s  
f o r   p e r f o r m i n g   f u r t h e r   c o m p r i s e s   means   r e s p o n s i v e   to   a  

u n i q u e   t e s t   code   s e q u e n c e   f o r   a c t i v a t i n g   a  p r e d e t e r m i n e d  

s u b s y s t e m   of  t h e   m a i l i n g   m a c h i n e   and  f o r   d e a c t i v a t i n g   t h e  

s u b s y s t e m   in  r e s p o n s e   to   a c t i v a t i o n   o f  a   s t o p   k e y .  

13.  The  a p p a r a t u s   of  C l a i m   10  w h e r e i n   t he   m e a n s  
f o r   p e r f o r m i n g   f u r t h e r   c o m p r i s e s   means   r e s p o n s i v e   to  a 

u n i q u e   t e s t   code   s e q u e n c e , f o r   i n i t i a l i z i n g   t h e   v i s u a l  

d i s p l a y   w i t h   a  p r e d e t e r m i n e d   s e t   of  c h a r a c t e r s   and  f o r  

i n c r e m e n t i n g   t he   v i s u a l   d i s p l a y   t h r o u g h   a  p r e d e t e r m i n e d  

s e q u e n c e   of  c h a r a c t e r s .  

14.  The  a p p a r a t u s   of  C l a i m   10  w h e r e i n   t he   m a i l i n g  

m a c h i n e   i n c l u d e s   a  p h o t o - s e n s o r   and  w h e r e i n   t h e   means   f o r  

p e r f o r m i n g   f u r t h e r   c o m p r i s e s   m e a n s   r e s p o n s i v e   to   a  u n i q u e  

t e s t   code   s e q u e n c e   f o r   d i s p l a y i n g   a  p r e s e l e c t e d   s e t   o f  

c h a r a c t e r s   on  t h e   v i s u a l   d i s p l a y   in  r e s p o n s e   to   b l o c k i n g   t h e  

p h o t o - s e n s o r   and  f o r   d i s p l a y i n g   a  s e c o n d   p r e s e l e c t e d   s e t   o f  

c h a r a c t e r s   on  t h e   v i s u a l   d i s p l a y   in  r e s p o n s e   to   c l e a r i n g   t h e  

p h o t o - s e n s o r .  

15.  The  a p p a r a t u s   of  C l a i m   10  w h e r e i n   t h e   m a i l i n g  
m a c h i n e   i n c l u d e s   a  l e t t e r   s o l e n o i d   and  w h e r e i n   t he   means   f o r  

p e r f o r m i n g   f u r t h e r   c o m p r i s e s   m e a n s ,   r e s p o n s i v e   to   a  u n i q u e  

t e s t   code   s e q u e n c e ,   f o r   e x t e n d i n g   t h e   s o l e n o i d   f o r   a  

p r e d e t e r m i n e d   t i m e   p e r i o d   and  r e t r a c t i n g   t he   s o l e n o i d   f o r   a  

p r e d e t e r m i n e d   t i m e   p e r i o d .  



16.  A  mailing  machine  for  use  with  a  postage  meter   having  a  plurality  of 

subsystems,   said  machine  compr i s ing :  

document   holding  means  for  holding  a  plurality  of  documents   for 

processing  by  the  mailing  m a c h i n e ;  

document  feeder  means  for  feeding  each  document  from  the  d o c u m e n t  

holding  means  into  the  mailing  mach ine ;  

document  t ranspor t   means  for  t ranspor t ing   each  document  from  the  

document   feeder  means  to  a  postage  m e t e r ;  

control  panel  means  having  a  plurality  of  control  keys  and  a  visual  display 

for  permi t t ing   operator   control  of  the  mailing  machine  functions  in  a  normal  mode  

of  o p e r a t i o n ;  

means  for  init iating  a  test  mode  in  response  to  activating  at  least  one 

se lec ted   key  of  the  control  panel  means;  and 

means  for  performing  a  selected  one  of  a  plurality  of  diagnostic  t e s t s  

responsive  to  initiation  of  the  test  mode .  

17.  A  method  of  performing  a  diagnostic  test   on  the  contents   of  a 

p rogrammable   device  in  an  automat ic   mailing  machine  having  a  control  panel  

which  includes  a  visual  display  and  plurality  of  keys  including  a  test  key  for  con t ro l  

of  the  mailing  machine's  functions,  during  a  normal  mode  of  operation,  the  m e t h o d  

comprising  the  steps  of:  

switching  to  a  test  mode  in  response  to  act ivat ing  the  test  key  on  t he  

control  pane l ;  

summing  the  contents   of  the  p rogrammable   device  to  obtain  a  total  sum 

value  in  response  to  switching  to  the  test  mode;  and  

displaying  the  total  sum  value  on  the  control  panel  display.  

18.  The  method  of  claim  1  or  17  further  comprising  the  step  of  t r a n s f o r m i n g  

the  control  panel  to  function  as  a  test  selection  panel  in  response  to  switching  to,  

or  ini t iat ion  of,  the  test  m o d e .  



19.  The  method  of  claim  18  when  dependent   on  claim  17  further  compr i s ing  

the  step  of  genera t ing   a  password  signal  in  response  to  act ivat ing  a  p r e d e t e r m i n e d  

sequence  of  control  panel  keys  and  wherein  the  step  of  summing  compr i se s  

summing  the  contents   of  the  p rogrammable   device  only  in  response  to  switching  to 

the  test  mode  and  genera t ion   of  the  pass  word  s ignal .  

20.  The  method  of  claim  19  when  dependent   on  claim  18  further  compr i s ing  

the  step  of  genera t ing   a  test  code  signal  in  response  to  act ivat ing  a  p r e d e t e r m i n e d  

sequence  of  control  panel  keys  and  wherein  the  step  of  summing  c o m p r i s e s  

summing  the  contents   of  the  p rog rammable   device  only  in  response  to  switching  to  

the  test  mode  and  generat ing  the  password  signal  and  the  test  code  signal .  

21.  The  method  of  claim  17  fur ther   comprising  the  step  of  comparing  t he  

total  sum  value  to  a   p r ede t e rmined   check  value  and  generat ing  an  error  signal  in 

response  to  a  d i f f e r e n c e .  

22.  The  method  of  claim  17  fur ther   comprising  the  step  of  maintaining  t h e  

total  sum  value  on  the  control  panel  display  until  ac t ivat ion  of  a  stop  key  and 

clearing  the  display  in  response  to  ac t ivat ion  of  the  stop  key .  

23.  Apparatus   for  diagnostic  testing  of  the  contents   of  a  p r o g r a m m a b l e  

device  in  an  au toma t i c   mailing  machine,   the  apparatus   compr is ing :  

control  panel  means,  having  a  plurality  of  control  keys  and  a  visual  

display,  for  controlling  the  mailing  machine  functions  in  a  normal  mode  of 

opera t ion ;  

means  for  initiating  a  test  mode  in  response  to  activating  a  selected  key 

of  the  control  panel  means ;  

means  for  summing  the  contents   of  the  p rogrammable   device  to  obtain  a 

total  sum  value  responsive  to  ini t iat ion  of  the  test  mode .  

24.  The  appara tus   of  claim  23  further   comprising  means  for  displaying  t he  

total  sum  value  on  the  visual  d isplay.  



25.  The  appara tus   of  claim  9  or  24  further  comprising  converting  means  f o r  

converting  the  control  keys  of  the  control  panel  to  code  entry  keys  in  response  to  

initiating  the  test  mode  and  means  for  monitoring  the  code  entry  keys  to  d e t e c t  

act ivation  of  a  p r e d e t e r m i n e d   password  sequence  and  for  inhibiting  summing,  or 

inhibiting  means  for  performing  a  selected  test  as  the  case  may  be,  in  the  ab sence  

of  detect ion  of  the  password  s e q u e n c e .  

26.  The  appara tus   of  claim  25  when  dependent  on  claim  24  further  compr i s ing  

means  for  monitoring  the  code  entry  keys  to  detect  ac t iva t ion   of  a  p r e d e t e r m i n e d  
test  code  sequence  of  code  entry  keys,  and  means  for  inhibiting  summing  in  t h e  

absence  of  de tec t ion   of  the  test  code  sequence .  

27.  The  appara tus   of  claim  23  further  comprising  means  for  storing  a 

preselected  sum  value,  means  for  comparing  the  total  sum  value  to  the  p r e s e l e c t e d  

sum  value,  and  means  for  displaying  an  error  indication  on  the  visual  display  in 

response  to  a  d i f fe rence   be tween   the  total  sum  value  and  the  prese lec ted   sum 

v alu e. 

28.  The  appara tus   of  claim  25  further  comprising  means  for  returning  to  t h e  

normal  mode  of  operat ion  in  response  to  detection  of  an  invalid  password  s e q u e n c e .  

29.  The  appara tus   of  claim  25  further  comprising  means  for  storing  a  

preselected  sum  value,  means  for  comparing  the  total  sum  value  to  the  p r e s e l e c t e d  

sum  value,  and  means  for  displaying  an  error  indication  on  the  visual  display  in 

response  to  a  d i f fe rence   be tween  the  total  sum  value  and  the  preselected  sum 

value .  

30.  The  appara tus   of  claim  24  wherein  the  p rogrammable   device  is  a  read  only 

m e m o r y .  

31.  A  mailing  machine  for  use  with  a  postage  meter   including  a  p r o g r a m m a b l e  

device,  said  machine  compr i s ing :  



document  holding  means  for  holding  a  plurality  of  documents   f o r  

processing  by  the  mailing  m a c h i n e ;  

document   feeder  means  for  feeding  each  document   from  the  d o c u m e n t  

holding  means  into  the  mailing  m a c h i n e ;  

document   t ranspor t   means  for  t ransport ing  each  document  from  t h e  

document  feeder  means  to  the  postage  m e t e r ;  

control  panel  means  having  a  plurality  of  control  keys  and  a  visual  d isplay  

for  permit t ing  opera tor   control  of  the  mailing  machine  functions  in  a  normal  m o d e  

of  ope ra t ion ;  

means  for  init iating  a  test  mode  in  response  to  act ivating  a  se lected  key  

of  the  control  panel  means;  and  

means  for  summing  the  contents   of  the  p rogrammable   device  to  obtain  a 

total  sum  value  responsive  to  ini t iat ion  of  the  test  m o d e .  

32.  The  mailing  machine  of  claim  31  further   comprising  means  for  d isp laying 

the  total  sum  value  on  the  visual  display.  

33.  The  mailing  machine  of  claim  16  or  31  fur ther   comprising  c o n v e r t i n g  

means  fpr  convert ing  the  control  keys  of  the  control  panel  to  code  entry  keys  in 

response  to  init iat ing  the  test  mode  and  means  for  monitoring  the  code  entry  keys  

to  detect   ac t iva t ion   of  a  p rede te rmined   password  sequence  and  for  inhib i t ing  

summing  gr  inhibiting  the  means  for  performing,   as  the  case  may  be,  in  the  a b s e n c e  

of  detect ion  of  the  password  s e q u e n c e .  

34.  The  mailing  machine  of  claim  33  when  dependent   on  claim  16  f u r t h e r  

comprising  means  for  monitoring  the  code  entry  keys  to  detect   ac t ivat ion  of  a 

predetermined  test  code  sequence  of  code  entry  keys,  and  means  for  inhibiting  t h e  

means  for  performing  in  the  absence  of  detect ion  of  the  test  code  s equence .  



.  35.  The  mai l ing   machine  of  Claim  34  wherein  t h e  
postage  meter  is  a  de t achab le   mechanical   meter  a c t i v a t e d   by 
a  l e t t e r   so leno id   and  wherein  the  means  for  p e r f o r m i n g  
fu r the r   comprises  means  r e spons ive   to  a  unique  t e s t   code 
sequence  for  extending  the  so lenoid   for  a  p r e d e t e r m i n e d   t ime 
period  and  r e t r a c t i n g   the  so lenoid   for  a  p r e d e t e r m i n e d   t ime  
p e r i o d .  

36.  The  mai l ing   machine  of  Claim  34.  wherein  t h e  
means  for  performing  f u r t h e r   comprises  means  r e s p o n s i v e   to  a 
unique  t e s t   code  sequence  for  a c t i v a t i n g   a  p r e d e t e r m i n e d  
subsystem  of  the  mai l ing   machine  and  for  d e a c t i v a t i n g   t h e  
subsystem  in  response  to  a c t i v a t i o n   of  a  stop  k e y .  

37.  The  mai l ing   machine  of  Claim  34  wherein  t h e  
means  for  performing  f u r t h e r   comprises  means  r e s p o n s i v e   to  a 
unique  t e s t   code  sequence  for  i n i t i a l i z i n g   the  v i s u a l  
d i sp lay   with  a  p rede te rmined   set  of  c h a r a c t e r s   and  f o r  
increment ing   the  v i s u a l   d i sp l ay   through  a  p r e d e t e r m i n e d  
sequence  of  c h a r a c t e r s .  

38.  The  mai l ing   machine  of  Claim  34  wherein  s a i d  
mail ing  machine  i nc ludes   a  p h o t o - s e n s o r   wherein  the  means 
for  performing  f u r t h e r   comprises   means  r e s p o n s i v e   to  a  
unique  t e s t   code  sequence  for  d i s p l a y i n g   a  p r e s e l e c t e d   s e t  
of  c h a r a c t e r s   on  the  v i s u a l   d i sp l ay   in  response   to  b l o c k i n g  
the  p h o t o - s e n s o r   and  for  d i s p l a y i n g   a  second  p r e s e l e c t e d   s e t  
of  c h a r a c t e r s   on  the  v i sua l   d i sp l ay   in  response   to  c l e a r i n g  
the  p h o t o - s e n s o r .  



39.  The  mailing  machine  of  claim  33  further  comprising  means  for  moni to r ing  

the  code  entry  keys  to  detect   ac t ivat ion  of  a  p rede te rmined   test  code  sequence  of 

code  entry  keys,  and  means  for  inhibiting  summing,  or  inhibiting  the  means  fo r  

performing  as  the  case  may  be,  in  the  absence  of  de tec t ion   of  the  test  code  

s e q u e n c e .  

40.  The  mailing  machine  of  claim  31  further  comprising  means  for  storing  a 

p rese lec ted   sum  value,  means  for  comparing  the  total  sum  value  to  the  p r e s e l e c t e d  

sum  value,  and  means  for  displaying  an  error  indication  on  the  visual  display  in 

response  to  a  d i f ference  between  the  total  sum  value  and  the  prese lec ted   sum 

v a l u e .  

41.  The  mailing  machine  of  claim  33  further  comprising  means  for  r e tu rn ing  

to  the  normal  mode  of  operation  in  response  to  de tec t ion   of  an  invalid  password  

s e q u e n c e .  
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