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©  Methods  and  apparatus  for  initializing  the  print  wheels  in  an  electronic  postage  meter. 
57  A  print  wheel  selection  mechanism  (140)  is  placed  in  its 
select  position,  and  is  moved  into  abutment  with  a  stop  (180) 
a  plurality  of  times.  The  selection  mechanism  is then  aligned, 
and  oriented  with  a  predetermined  one  of  the  print  wheels. 
The  print  wheel  is  rotated  into  abutment  with  a  stop  a 
plurality  of  times,  aligned  and  exercised  to  set  it  at  a 
predetermined  position.  The  moving,  aligning,  orienting, 
and  exercising  steps  are  continued  sequentially  with  each 
print  wheel  to  set  all  the  print  wheels  to  a  predetermined 
position  and  a  signal  is  produced  when  the  foregoing  steps 
have  all  been  accomplished. 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  m e t h o d s   and  a p p a r a t u s  

f o r   i n i t i a l i z i n g   p r i n t   w h e e l s   of  an  e l e c t r o n i c   p o s t a g e  

m e t e r ,   and  to   e l e c t r o n i c   p o s t a g e   m e t e r s .  

The  p r e s e n t   a p p l i c a t i o n   i s   r e l a t e d   to   t h e   c o p e n d i n g  

E u r o p e a n   p a t a e n t   a p p l i c a t i o n   of  even  d a t e   c o r r e s p o n d i n g  

to   U .S .   A p p l i c a t i o n   S e r i a l   No.  4 4 7 , 8 1 5   in  t h e   name  o f  

D a n i l o   Buan  and  e n t i t l e d   " S t a n d - A l o n e   E l e c t r o n i c   M a i l i n g  

M a c h i n e " ,   t h e   d i s c l o s u r e   of  wh ich   i s   h e r e b y   i n c o r p o r a t e d  

h e r e i n   by  t h i s   r e f e r e n c e .  

A  p r o g r a m   l i s t i n g   f o r   u se   in  t he   e l e c t r o n i c   p o s t a g e  

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

t i o n e d   r e l a t e d   p a t e n t   a p p l i c a t i o n   is  s e t   f o r t h   as  p a r t  

of  t h i s   s p e c i f i c a t i o n   a t   t h e   end  of  t h e   d e t a i l e d   d e s -  

c r i p t i o n   and  b e f o r e   t he   c l a i m s .  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   b r o a d l y   t o  e l e c t r o n i c   p o s -  

t a g e   m e t e r s ,   f o r   e x a m p l e   to  e l e c t r o n i c   p o s t a g e   m e t e r s   o f  

t h e   s t a n d - a l o n e   t y p e   s u c h   as  d i s c l o s e d   in  t h e   a f o r e m e n -  

t i o n e d   c o p e n d i n g   E u r o p e a n   a p p l i c a t i o n   c o r r e s p o n d i n g   t o  

U .S .   A p p l i c a t i o n   S e r i a l   No..  4 4 7 , 8 1 5 .  

Known  e l e c t r o n i c   p o s t a g e   m e t e r s   have   g e n e r a l l y   c o m p r i s e d  

two  s e p a r a t e   u n i t s   l i k e   t h e i r   e a r l i e r   m e c h a n i c a l   f o r e -  

r u n n e r s ,   i . e .   a  p o s t a g e   m e t e r   and  b a s e   or  m a i l i n g  



m a c h i n e   to   e n a b l e   t h e   p o s t a g e   m e t e r   t o   be  p h y s i c a l l y  

.  t a k e n   t o   t h e   p o s t   o f f i c e   p e r i o d i c a l l y   to   c h a r g e   t h e  

m e t e r .   Such   a  m e t e r   i s   d i s c l o s e d   in  U n i t e d   S t a t e s   L e t -  

t e r s   P a t e n t   4 , 3 0 1 , 5 0 7   i s s u e d   on  N o v e m b e r   17,  1981  a n d  

a s s i g n e d   to   P i t n e y   Bowes ,   I n c .   of  S t a m f o r d ,   C o n n e c t i c u t .  

W i t h   t h e   a d v e n t   of  r e m o t e   m e t e r   r e s e t t i n g   s y s t e m s ,   i t   i s  

no  l o n g e r   n e c e s s a r y   t h a t   t h e   p o s t a g e   m e t e r   be  s e p a r a t e d  

i n t o   two  d i s t i n c t   u n i t s   s i n c e   t h e   n e c e s s i t y   to   t a k e   t h e  

m e t e r   t o   t h e   p o s t   o f f i c e   f o r   r e c h a r g i n g  



has  been  e l i m i n a t e d .   Fu r the r ,   i t   is  d e s i r a b l e   to  have  a  s e l f -  

c o n t a i n e d   e l e c t r o n i c   postage  meter  tha t   i n c l u d e s   the  m e t e r i n g  

f u n c t i o n   as  well  as  a l l   dr ive  mechanisms  to  reduce  the  s ize   and  

weight   of  the  meter  as  well  as  making  i t   more  economical   t o  

p roduce .   The  mechanica l   c o n s t r u c t i o n   of  such  a  meter  is  d i s c l o s e d  

in  the  a f o r e m e n t i o n e d   European  p a t e n t   a p p l i c a t i o n .   U.S.  L e t t e r s  

P a t e n t   4 ,251 ,874 ,   i s sued   on  February   17,  1979  in  the  name  o f  

F r a n k  T  C h e c k ,   J r . ,   e n t i t l e d ,   ELECTRONIC  POSTAGE  METER  SYSTEM, 

and  a s s igned   to  Pitney. Bowes,  Inc.,  of  Stamford,  Connecticut,  discloses  a  sys-  

t e m   for  keeping  track  of  the  number  of  errors  present  during  meter  o p e r a t i o n ,  

a n d   the disclosure  thereof  is  also  incorporated  hereby  into  this  speci f ica t ion.  

A  program  for  use  with  the  s t a n d - a l o n e   pos t age   meter   o f  

t h e  p r e s e n t   i n v e n t i o n   is  d i s c l o s e d   in  the  accompanying  P rogram 

A p p e n d i x .   I n  s u c h   a  meter,   as  well  as  in  o the r   p rog rammable  

e l e c t r o n i c   pos tage   meters ,   i t   is  i m p o r t a n t   d u r i n g   i n i t i a l  p o w e r  

u p  a f t e r  p o w e r  f a i l u r e ,   or  a f t e r  u n f o r e s e e n   b i n d i n g  o f   t h e ' m e t e r  

c o m p o n e n t s   t o  r e l o c a t e   t h e  p r i n t   wheels  t o  a   known  p o s i t i o n   f o r  

t h e   subsequen t   s e t t i n g   o f  p o s t a g e .  

I t  i s   an  ob jec t   of  t h e  p r e s e n t  i n v e n t i o n   to  p r o v i d e  

i n i t i a l i z a t i o n   of  the  p r i n t   wheels  in  an  e l e c t r o n i c   pos tage   m e t e r .  

I t   i s  a   f u r t h e r  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e  

f o r  i n i t i a l i z a t i o n   o f  t h e  p r i n t   wheels  from  an  unknown  s e t t i n g  

p o s i t i o n   in  a n  e l e c t r o n i c   postage  m e t e r .  

I t   is  a  f u r t h e r   ob jec t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e  

a  p r o c e d u r e   to  r e l o c a t e   the  p r i n t   wheels  of  an  e l e c t r o n i c   p o s t a g e  

meter   from a  known  s t a r t i n g   p o s i t i o n .  

I t   is  a  s t i l l   f u r t h e r   ob j ec t   of  the  p r e s e n t   i n v e n t i o n   t o  

p rov ide   for  i n i t i a l i z i n g   the  p r i n t   wheels  of  an  e l e c t r o n i c   p o s t a g e  

meter  when  power  is  i n i t i a l l y   app l i ed   to  the  pos tage   m e t e r .  

I t   i s  a   s t i l l   f u r t h e r   ob j ec t   of  the  p r e s e n t   i n v e n t i o n   t o  

p rov ide   for  i n i t i a l i z i n g   the  p r i n t   wheels  of  an  e l e c t r o n i c  p o s t -  

age  meter  a f t e r   a  power  f a i l u r e .  



I t   i s  a   s t i l l   f u r t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n  

to  p r o v i d e   for  i n i t i a l i z i n g   the  p r i n t   wheels   of  an  e l e c t r o n i c  

p o s t a g e   meter   a f t e r   u n f o r e s e e n   b ind ing   o f  t h e   meter  componen t s .  

I t   is  a  s t i l l   f u r t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   t o  

i m p l e m e n t   the  i n i t i a l i z a t i o n   with  s t e p p e r   m o t o r s  

w h o s e   speed  and  to rque   may  be  v a r i e d   to  overcome  m e c h a n i c a l  

o b s t r u c t i o n s   or  u n f o r e s e e n   b ind ing   of  the  mechan ica l   c o m p o n e n t s .  

I t   is  a  s t i l l   f u r t h e r   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   an  i n i t i a l i z a t i o n   t e c h n i q u e   for  the  p r i n t   wheels  of  an 

e l e c t r o n i c   pos t age   meter  which  min imizes   m a n u f a c t u r i n g   cos t s   by 

p r o v i d i n g  f o r   a l i gnmen t   on  the  f l y .  

and  B r i e f l y ,  a   method  and  a s s o c i a t e d   a p p a r a t u s   is  p rovided   f o r  

i n i t i a l i z i n g  t h e  p r i n t   wheels  in  an  e l e c t r o n i c   pos tage   m e t e r ,  

c o m p r i s i n g   the  s t e p s  o f   p l a c i n g   a  p r i n t   wheel  s e l e c t i o n   m e c h a n i s m  

i n  i t s  s e l e c t   p o s i t i o n ,   moving  the  p r i n t   wheel   s e l e c t i o n  m e c h a n i s m  

i n t o  a b u t m e n t   with  a  s t o p   a  p l u r a l i t y   of  t imes ,   a l i g n i n g   t h e  

p r i n t  w h e e l  s e l e c t i o n   mechanism,  o r i e n t i n g   the   p r i n t   wheel  s e l e c -  

t i o n  m e c h a n i s m  w i t h   a  p r e d e t e r m i n e d   one  of  the  p r i n t   wheels ,   r o -  

t a t i n g   t h e  p r i n t   wheel  in to   abutment   wi th   a  s top  a  p l u r a l i t y   o f  

t imes ,   a l i g n i n g   the  p r i n t   wheel,  e x e r c i s i n g   the  p r i n t   wheel  t o  

se t   i t   at   a  p r e d e t e r m i n e d   p o s i t i o n ,   c o n t i n u i n g   the  moving,  a l i g n -  

i n g ,   o r i e n t i n g ,   and  e x e r c i s i n g   s teps   s e q u e n t i a l l y   with  each  p r i n t  

w h e e l  t o  s e t   a l l   t h e  p r i n t   wheels  to  a  p r e d e t e r m i n e d   p o s i t i o n  

a n d  o u t p u t t i n g   a  s i g n a l   when  the  f o r e g o i n g   s t e p s  h a v e   a l l   been  

a c c o m p l i s h e d .   A d v a n t a g e o u s l y ,   the  fo rce   by  which  the  p r i n t   whee l  

s e l e c t i o n  m e c h a n i s m   or  p r i n t   wheel  is  moved  i n to   abutment   w i t h  

a  s t o p   may be  i n c r e a s e d   as  d e s i r e d .  

O t h e r  o b j e c t s ,   a s p e c t s   and  a d v a n t a g e s   o f  t h e   p r e s e n t   i n v e n -  

t i on   w i l l   be  a p p a r e n t   when  t h e  d e t a i l e d   d e s c r i p t i o n   is  c o n s i d e r e d  .  

with  the  p r e f e r r e d   embodiment  of  the  i n v e n t i o n   i l l u s t r a t e d  i n   t h e  

d r a w i n g s ,   in  w h i c h :  



FIGURE  1  is  a  block  diagram  of  a  genera l   e l e c t r o n i c   c i r c u i t  

for  a  s t a n d - a l o n e   e l e c t r o n i c   postage  m e t e r ;  

FIGURE  2  formed  from  p a r t i a l   F igures   2a  and  2b  is  a  d e t a i l e d  

block  diagram  of  an  e l e c t r o n i c   c i r c u i t r y   f o r  a   s t a n d - a l o n e   e l e c -  

t r o n i c   postage  m e t e r ;  

F I G U R E   3  is  a  plan  view  of  the  p r i n t   wheel  s e l e c t i o n   mech- 

anism  for  a  postage  meter  u t i l i z i n g   the  p r e s e n t   i n v e n t i o n ;  

F I G U R E   4  is  a  s i d e   e l e v a t i o n   of  the  lock ing   m e c h a n i s m  f o r  

t h e  p r i n t  w h e e l s ;  

prov FIGURE 5 is  a  d e t a i l e d   cross  s e c t i o n a l   view  of  the  p r i n t  

wheel  s e l e c t i o n   m e c h a n i s m  o p e r a t i v e   on  a  p r i n t   w h e e l ;  

in i t iF IGURE 6  fo rmed   from  p a r t i a l  F i g u r e s   6a  t o   6d  is  a  f l o w  

char t  o f  a  HARD  SEEK  Routine  i l l u s t r a t i n g   t h e  p r e s e n t   i n v e n t i o n ;  

and  

F I G U R E   7  formed  from  p a r t i a l   F igures   7a  and  7b  i s  a   f l ow  

c h a r t  o f  a  P o s t a g e   S e l e c t i o n   R o u t i n e .  

t i o n   mechanism 
Refe r r ing  to  F igure  1 , the   e l e c t r o n i c  p o s t a g e   meter  i n c l u d e s  R e f e r r i n g   to  F igure   1,  the  e l e c t r o n i c   p o s t a g e   meter  i n c l u d e s  

a n  8 - b i t   m i c r o p r o c e s s o r   10  (CPU),  such  a s  a n   I n t e l   Model  8085A 

m i c r o p r o c e s s o r   which  is  connected   to  v a r i o u s   components   t h r o u g h  

a  s y s t e m  b u s  1 2 .   ROM  14  is  c o n n e c t e d  t o  t h e   m i c r o p r o c e s s o r   10 

t h r o u g h  t h e  s y s t e m   bus  12.  The  ROM  1 4  s t o r e s   the  programs  f o r  

c o n t r o l l i n g  t h e   pos tage   m e t e r .  I t  s h o u l d   be  u n d e r s t o o d   t ha t   t h e  

term ROM  as  used  he r e in   i n c l u d e s   pe rmanen t ly  p rog rammed   and 

r ep rog rammab le   d e v i c e s .   An  i n t e g r a t e d   c i r c u i t  1 6 ,  w h i c h  m a y   be  

I n t e l   Model  8155,  is  connec ted   t o  t h e   s y s t e m  b u s   12  and  i n c l u d e s  

RAM,  i npu t   and  ou tpu t   l i n e s   and  a  t i m e r .   The  RAM  p o r t i o n   of  t h e  

i n t e r g r a t e d   c i r c u i t   16  has  memory  s p a c e  a l l o c a t e d   for  t r a n s i e n t  

s t o r a g e   of  the  data  for  the  ascending   r e g i s t e r   and  d e s c e n d i n g  

r e g i s t e r .   An  e x t e r n a l   data  communicat ion  por t   18  is  connec ted   t o  

the  m i c r o p r o c e s s o r   10  t h r o u g h  o p t i c a l   i s o l a t o r  2 0   T h e  e x t e r n a l  

da ta   communicat ion  por t   18  al lows  c o n n e c t i o n  w i t h   dev i ce s   s u c h  a s  

a n   e l e c t r o n i c   s ca l e ,   an  e x t e r n a l   computer ,   s e r v i c i n g   e q u i p m e n t  

and  the  l i k e .   Also  e l e c t r i c a l l y   connec t ed   to  the  m i c r o p r o c e s s o r  

10  th rough   the  system  bus  12  is  the  keyboard  22  of  the  p o s t a g e  



mete r   and  a  n o n - v o l a t i l e  m e m o r y   (NVM)  24.  S t e p p e r   motors   26,  28 

a re   a l so   in  e l e c t r i c a l   c o n n e c t i o n   with  the  m i c r o p r o c e s s o r   10 

v ia   motor  d r i v e r s   30  and  the  i n t e g r a t e d   c i r c u i t  1 6 .   A 

r e s e t   and  power  c o n t r o l   32  is  e l e c t r i c a l l y   c o n n e c t e d   between  t h e  

i n t e g r a t e d   c i r c u i t   16,  the  NVM  24  and  the  m i c r o p r o c e s s o r   10.  A 

r e l a y   34  c o n n e c t s   the  AC  p r i n t e r   motor  36  to  the  i n t e g r a t e d  

c i r c u i t   16.  A  d i s p l a y   38  is  a l so   e l e c t r i c a l l y   connec t ed   to  t h e  

i n t e g r a t e d   c i r c u i t   16.  Tr ip   p h o t o s e n s o r   40  is  c o n n e c t e d   to  t h e  

m i c r o p r o c e s s o r   10  t h r o u g h   i n t e g r a t e d   c i r c u i t   16  to  i n d i c a t e   t h e  

p r e s e n c e   of  an  enve lope   to  be  s tamped,   as  d e s c r i b e d   more  f u l l y   i n  

the  aforementioned  copending  European patent  application  corresponding  to  the  U. S. 

appl icat icn  enti t led  Stand-Alone  Electronic Mailing  Machine". 

The  e l ec t ron ic   p o s t a g e   meter   is  c o n t r o l l e d   by  t h e  m i c r o p r o -  

c e s s o r   10  o p e r a t i n g   under   c o n t r o l   of  t h e  p r o g r a m s  s t o r e d   in  t h e  

ROM  14.  The  m i c r o p r o c e s s o r   1 0  a c c e p t s  i n f o r m a t i o n   e n t e r e d   via  t h e  

k e y b o a r d   2 2  o r  v i a   t he   e x t e r n a l   communica t ion   po r t   18  from  e x t e r n a l  

message   g e n e r a t o r s .   C r i t i c a l   a c c o u n t i n g  d a t a   and  o t h e r   i m p o r t a n t  

i n f o r m a t i o n   is  s t o r e d   in  the  n o n - v o l a t i l e   memory  24.  The  n o n -  

v o l a t i l e   memory  24  may  be  an  MNOS  s e m i c o n d u c t o r   type  memory,  a 

b a t t e r y   augmented  CMOS  m e m o r y ,  c o r e  m e m o r y ,   or  o the r   s u i t a b l e   n o n -  

v o l a t i l e   memory  component .   The  n o n - v o l a t i l e   memory  24  s t o r e s  

c r i t i c a l   p o s t a g e   meter   da ta   d u r i n g  p e r i o d s   when  p o w e r  i s   not  a p p l i e d  

to  the  p o s t a g e   mete r .   This  da ta   i n c l u d e s  i n   a d d i t i o n   to  the  s e r i a l  

number  of  the  m a i l i n g   machine  or  p o s t a g e   meter   i n f o r m a t i o n   as  t o  

t h e   v a l u e   in  the  d e s c e n d i n g   r e g i s t e r  ( t h e  a m o u n t   of  p o s t a g e   a v a i l -  

a b l e   for   p r i n t i n g ) ,  t h e   v a l u e  i n   the  a s c e n d i n g   r e g i s t e r   ( the  t o t a l  

a m o u n t   of  pos t age   p r i n t e d   b y  t h e   m e t e r ) ,  a n d   the  va lue   in  the  p i e c e  

c o u n t  r e g i s t e r   (the  t o t a l   number  of  c y c l e s   the  meter   has  p e r f o r m e d ) ,  

as  wel l   as  o ther   types   of  d a t a ,   such  as  t r i p   s t a t u s ,   i n i t i a l i z a t i o n  

a n d   s e r v i c e   i n f o r m a t i o n ,   which  are  d e s i r e d   to  be  r e t a i n e d   in  t h e  

memory  even  though  no  power  is  a p p l i e d   t o  t h e   m e t e r .  

When  a n  o n / o f f   power  sw i t ch   42  i s   t u r n e d   on  ( c losed)   a  

power  s u p p l y  i n t e r n a l   to  the  m a i l i n g  m a c h i n e   e n e r g i z e s  



the  m i c r o p r o c e s s o r   10  and  the  ba l ance   of  the  e l e c t r o n i c   compon-  

en t s .   The  i n f o r m a t i o n   s tored  in  the  n o n - v o l a t i l e   memory  24  i s  

t r a n s f e r r e d   via  the  m i c r o p r o c e s s o r   10  to  the  RAM  of  the  i n t e g r a t e d  

c i r c u i t   16.  Af te r   power  up  the  RAM  c o n t a i n s   an  image  or  copy  o f  

the  i n f o r m a t i o n   s t o r e d   in  the  n o n - v o l a t i l e   memory 24  p r i o r   t o  

e n e r g i z a t i o n .   During  o p e r a t i o n   of  the  pos t age   meter ,   c e r t a i n  

of  the  da ta   in  the  RAM  is  m o d i f i e d .  A c c o r d i n g l y ,   when  p o s t a g e  i s  

p r i n t e d ,   the  d e s c e n d i n g  r e g i s t e r  w i l l   be  reduced  by  the  va lue   o f  

t h e  p r i n t e d   p o s t a g e ,  t h e   a scend ing   r e g i s t e r   i n c r e a s e d   by  the  v a l u e  

o f  t h e   p r i n t e d   p o s t a g e   and  the  p iece   c o u n t e r  r e g i s t e r   i n c r e m e n t e d .  

When the   power  swi tch   42  is  turned  off  ( o p e n e d ) ,   the  upda ted   d a t a  

in  the  RAM  i s  t r a n s f e r r e d   v i a  t h e   m i c r o p r o c e s s o r   10  back  i n t o   a  

s u i t a b l y  p r e p a r e d   area  o f  t h e   n o n - v o l a t i l e   memory  24.  A  l i k e  

t r a n s f e r   of  i n f o r m a t i o n   between  the  n o n - v o l a t i l e  m e m o r y   24  and  t h e  

RAM takes  p l a c e  d u r i n g   power  f a i l u r e .  

R e f e r r i n g   to  Figure   2,  a  more  d e t a i l e d  b l o c k  d i a g r a m   of  t h e  

a r r a n g e m e n t   o f  t h e   e l e c t r i c a l   c o m p o n e n t s  f o r   t h e  p o s t a g e   meter   i s  

i l l u s t r a t e d   g e n e r a l l y   as  48.  Power  is  s u p p l i e d   to  the  p o s t a g e  

m e t e r  f r o m  t h e   AC  l i ne   vo l t age ,   t y p i c a l l y   115  v o l t s .   T h i s   l i n e  

v o l t a g e  i s  a p p l i e d  t o   the  meter  through  a  h o t  s w i t c h   50  which  c u t s  

o f f  p o w e r   to  the  pos tage   meter  to  p r o t e c t   the  e l e c t r i c a l   c o m p o n e n t s  

t h e r e o f   i f   t h e  t e m p e r a t u r e   r i s e s   above  a  p r e s e t   l i m i t ,   n o m i n a l l y  

70°C.  The  hot  switch  50  i s  c o n n e c t e d   to  the AC  d r i v e   motor  36A 

th rough   an  R F  f i l t e r   52  and  an  o p t o - t r i a c   54  -wh ich  p rov ides   i s o l a t i o n  

between  the  l i n e   v o l t a g e   and  the  c o n t r o l  l o g i c   for  the  me te r .   The  h o t  

swi tch   50  is  a lso   connected  to  a  t r a n s f o r m e r  5 6   p r o t e c t e d   by  a  f u s e   58.  

The  o u t p u t   of  the  t r an s fo rmer   56  is  c o u p l e d  t o   a  p r e - r e g u l a t o r   59 

t h r o u g h   a  cold  switch  60.  The  cold  swi tch   60  c u t s  o f f   power  to  t h e  

p r e - r e g u l a t o r   59  if  the  t empera tu re   drops  be low a   p r e s e t   l i m i t ,  

n o m i n a l l y   0°C.  The  p r e - r e g u l a t o r  5 9   p rov ides   an  o u t p u t  v o l t a g e   o f  

.  a  p r e d e t e r m i n e d   range  to  a  swi tcher   6 2  w h i c h  g e n e r a t e s   the  o u t p u t  

v o l t a g e   +5V;  and  the  v o l t a g e s   for   g e n e r a t i n g  - 1 2 V  a n d  - 3 0 V .  

T h e   +5V  is  app l i ed   to  a  +3  v o l t   r e g u l a t o r   64 and  then  t o   t h e  



d i s p l a y   38A.  The  +5V  from  the  s w i t c h e r   62  i s   a l s o  a p p l i e d   to  a 

+ 5 V   f i l t e r   66  which  p rov ides   +5V  for  l o q i c   c i r c u i t s .  

S p e c i f i c a l l y ,   the  +5V  is  a p p l i e d   to  the  keyboa rd   22A,  the  d i s p l a y  

3 8 A ,   and  bank,   d i g i t   and  t r i p   s e n s o r   l o g i c   68  and  to  the  i n t e g r a t e d  

c i r c u i t s .   The  -12V  is  a p p l i e d   to  a  -12V  r e g u l a t o r   70 and  then  t o  

t h e  n o n - v o l a t i l e   memory  2 4 A .  

The  -30V  o u t p u t   from  the  s w i t c h e r   62  is  a l so   a p p l i e d   to  a 

- 3 0 V  r e g u l a t o r   74  and  then  to  a  -30V  s w i t c h   76  which  s w i t c h e s   i t s  

o u t p u t   v o l t a g e   on  and  off  in  r e s p o n s e   to  the  r e q u i r e m e n t s   o f  

w r i t i n g  i n   NVM  as  d i c t a t e d   by  the  p r o g r a m .  T h e   o u t p u t   of  t h e  

- 3 0 V   s w i t c h   i s   a p p l i e d   t o  t h e   n o n - v o l a t i l e   memory  24A.  The  -30V 

s u p p l y  i s  c o n n e c t e d   to  the  power  on  r e s e t   72  of  the  m i c r o p r o c e s s o r  

i n  1 0 A .  

suitatabl +5V  from  the  s w i t c h e r   62  is  a l s o   s u p p l i e d   to  one  i n p u t   of  t h e  

p o w e r  o n   r e s e t   72;  the  o the r   i n p u t   r e c e i v e s   -30V  from  the  r e g u l a t o r  

7 4   a s  p r e v i o u s l y   d e s c r i b e d .   A  low  v o l t a g e   s e n s o r   88  a l so   r e c e i v e s  

o n e  i n p u t  o f   +5V  from  the  s w i t c h e r   62  and  i t s   o t h e r   i n p u t   from  t h e  

p r e - r e g u l a t o r   59;  i t s   ou tpu t   is  a p p l i e d   to  the  m i c r o p r o c e s s o r   10A. 

T h e  l o w   v o l t a g e   s enso r   88  d e t e c t s   power  f a i l u r e   and  c o m m u n i c a t e s  

t h i s   to  t he   m i c r o p r o c e s s o r   10A  which  in  t u r n   a d d r e s s e s   the  RAM 

t h r o u g h   s y s t e m   bus  12A to  t r a n s f e r   a l l   s e c u r i t y   da ta   p r e s e n t   i n  

t h e  R A M   t o  t h e   n o n - v o l a t i l e   memory  24A. 

A n o t h e r   o u t p u t  f r o m   the  p r e - r e g u l a t o r   59  in  the  form  of  +24V 

is   a p p l i e d   to  t h e  d i g i t   and  bank  motor  d r i v e   30A  for  the  b a n k  

m o t o r  2 6 A   a n d  d i g i t   motor  28A,  which  s e l e c t s  t h e   p a r t i c u l a r   p r i n t -  

ing  wheel   ( b a n k )  w h i c h  i s   to  b e  a c t i v a t e d   and  the   p a r t i c u l a r   d i g i t  

o f   t h e  s e l e c t e d   p r i n t i n g   wheel  which  is  to  be  s e t .  

A n   o u t p u t   s t r o b e   from  the  i n t e g r a t e d   c i r c u i t   16A  is  b u f f e r e d  

t h r o u g h  b u f f e r   d r i v e r   68  and  a p p l i e d   to  d i g i t   s enso r   ( encoder )   7 8 ,  

bank  s e n s o r   (encoder )   80,  and  t r i p   s e n s o r  4 0 A .   The  opto  s t r o b e  

.  a p p l i e s   power  t o  t h e  d i g i t  s e n s o r   78,  bank  s e n s o r   80  and  t r i p  

s e n s o r   40A  When  needed.   The  o u t p u t   from  the  t r i p   s enso r   40A  i s  

a p p l i e d   to  t h e  i n p u t / o u t p u t   l i n e s   82  which  are   c o u p l e d   to  the  i n t e -  

g r a t e d   c i r c u i t   16A .  T h e  o u t p u t s   from  t h e  



d i g i t   s e n s o r   78  and  b a n k   s e n s o r   80  and  c y c l e   s w i t c h   84  a r e   a p p l i e d  

to   a  s t o r a g e   b u f f e r   8 6 .  

D u r i n g   p o w e r   up,   t h e   k e y   s w i t c h   42,  s e e   F i g .   1,  i s   c l o s e d ,  

and  t h e   AC  l i n e  v o l t a g e   e n e r g i z e s   t h e   e l e c t r i c a l   c o m p o n e n t s  

p r e v i o u s l y   d e s c r i b e d   and  an  i n i t i a l i z a t i o n   p r o c e s s   w i l l   o c c u r .  

S u c h   i n i t i a l i z a t i o n ,   may  i n c l u d e   a  h a r d   a n d / o r   s o f t   i n i t i a l i z a t i o n  

p r o c e s s   a s ' d i s c l o s e d   in   t h e   a f o r e m e n t i o n e d   U n i t e d   S t a t e s   L e t t e r s  

P a t e n t   4 , 3 0 1 , 5 0 7 .  

I n  o p e r a t i o n ,   t h e   m i c r o p r o c e s s o r   10A  u n d e r   c o n t r o l   of   t h e  

ROM  14A  a n d   p o s s i b l y  t h e   a u x i l i a r y   ROM  100  c o m m u n i c a t e s   o v e r   t h e  

a d d r e s s   b u s   94  and  c o n t r o l   bus   98  w i t h   t h e   d e v i c e   s e l e c t   98.  T h e  

o u t p u t   of   t h e   d e v i c e   s e l e c t   98  c o m m u n i c a t e s   w i t h   t h e  p a r t i c u l a r  

m o d u l e   t o   be  a d d r e s s e d   o v e r   s e l e c t   l i n e s   99.  The  m o d u l e s   to   b e  

a d d r e s s e d   a r e   t h e   RAM,  t h e  R O M   14A,  an  a u x i l i a r y   ROM  100 ,   a  d e m u l -  

t i p l e x e r   102 ,   NVM  l o g i c   104  and  t h e   b u f f e r   86.   The  RAM  of   i n t e g r a t e d  

c i r c u i t   16A  p r o v i d e s   t h e   w o r k i n g   memory   f o r   t h e   p o s t a g e   m e t e r   a n d  

t h e   m i c r o p r o c e s s o r   10A.  The  ROM  14A  s t o r e s   t h e   p r o g r a m ;   t h e  

a u x i l i a r y   ROM  100  may  be  u s e d   to  p r o v i d e   a d d i t i o n a l   p r o g r a m   s t o r a g e  

s p a c e .   The   n o n - v o l a t i l e   memory  24A  p r o v i d e s   s t o r a g e   of  a l l  

s e c u r i t y   i n f o r m a t i o n   f o r   t h e   m e t e r   and  r e t a i n s . s u c h   i n f o r m a t i o n  

d u r i n g   p o w e r   down  or   p o w e r   f a i l u r e .   The  d e m u l t i p l e x e r   102  l a t c h e s  

t h e   l o w e r   e i g h t   (8)  b i t s   of  a d d r e s s   i n f o r m a t i o n   t h a t   d e f i n e s   a  

p a r t i c u l a r   l o c a t i o n   w h i c h   i s   u s e d   i m m e d i a t e l y   t h e r e a f t e r .   T h e  

NVM  l o g i c   104  c o n t r o l s   t h e   mode  of  o p e r a t i o n   o f   t h e   NVM  24A  and  a l s o  

p r o v i d e s   r e a d y   w a i t   and  NVM  r e a d y   s i g n a l s   to   t h e   m i c r o p r o c e s s o r  

10A  t o   i n d i c a t e   t h e   p r e s e n c e   of  t h e   s l o w   s p e e d   d e v i c e   (NVM)  a s  

a c t i v e   on  t h e   bus   1 2 A .  



As  p r e v i o u s l y   men t i oned ,   the  d i g i t a l   sensor   78  ( o p t i c a l )  

encode r )   and  bank  s enso r   80,  ( o p t i c a l   encoder)   and  cycle   s w i t c h  

84  whose  c u r r e n t   s t a t e   is  r ead ,   i . e . ,   "Home"  or  "In  C y c l e " ,  

app ly   i n p u t   s i g n a l s   to  the  b u f f e r   86  which  sends  ou tpu t   s i g n a l s  

over   d a t a   bus  108  to  t h e  m i c r o p r o c e s s o r   10A  for  s t o r a g e   in  t h e  

p r o p e r   RAM  l o c a t i o n .  

The  RAM  is  a l so   e l e c t r i c a l l y   coupled  to  I/O  l i n e s   to  t ransmit  

or  receive  data   from  the  t r i p   s enso r   40A,  the  d i s p l a y   33A, keyboard  22A, 

and  p r i v i l e g e   access   swi tch   1 1 0 ,  i f   p r e s e n t .   The  p r i v i l e g e   a c c e s s  

s w i t c h   10  may  be  used  in  a p p l i c a t i o n s   which  r e q u i r e   manual  r e -  

s e t t i n g   of  meter  p o s t a g e   via  a  swi tch   which  is  kept   under  s e a l .  

Referring  to  Figs.  3,  4  and  5,  a  print  wheel  selection  mechanism  fo r  

a n   e lectronic   postage  meter  of  the  type  disclosed  in  the  aforementioned  co- 

pending  European  patent  application corresponding  to  the  U.S.  appl ica t ion 

e n t i t l e d   "Stand-Alone  Electronic  Mailing  Machine",  is  i l lus t ra ted   g e n e r a l l y  

a s   140,  182  and  185,  r e s p e c t i v e l y .   F u r t h e r   d e t a i l s   r e g a r d i n g  

t h e   p r i n t   wheel  s e l e c t i o n  m e c h a n i s m   and  the  o t h e r   m e c h a n i c a l  

components   of  such  a n  e l e c t r o n i c   pos tage   meter  may  be  o b t a i n e d  

f r o m   s a id   a f o r e m e n t i o n e d   p a t e n t   a p p l i c a t i o n ,   the  d i s c l o s u r e   o f  

which  is  i n c o r p o r a t e d   by  r e f e r e n c e   as  p r e v i o u s l y   n o t e d .  

R e f e r r i n g   to  Figs  3 and  5 ,  t h e   p r i n t   wheel  s e l e c t i o n  

mechan i sm 140   i n c l u d e s   a  t r i p   l e v e r   1 4 2  a f f i x e d   to  a  r o t a t a b l e  

t r i p   s h a f t . 1 4 4   a d j a c e n t   to  one  end  t h e r e o f   for  engagement  and  

d i s e n g a g e m e n t   with  a  c l u t c h   145.  The  t r i p   s h a f t   144  a l so   i n -  

c l u d e s . a   gear   146,  see  Fig.   4,  a f f i x e d   t h e r e t o   for  e n g a g e m e n t  

 w i th   and  r o t a t i o n   b y  a  g e a r   148  a f f i x e d   to  a  t r i - l o b e d   s h a f t   150.  

A  s t e p p e r   motor  28A  i n c l u d e s   an  ou tpu t   s h a f t   152  having  a  g e a r  

.154  and  an  o p t i c a l   encoder   d isk   156  (not  to  sca le )   mounted  on  t h e  

o u t p u t   s h a f t   152.  The  o p t i c a l   encoder   d isk  156  is  r e c e i v e d   w i t h i n  

a  s e n s o r   158  so  t h a t   the  p o s i t i o n   of  the  s t e p p e r   motor  s h a f t   152 

c a n  b e   d e t e r m i n e d .   The  gear  154  engages  a  gear  157  a f f i x e d   to  t h e  

t r i - l o b e d   s h a f t   150.  T h e  g e a r   148  is  d i sposed   w i t h i n   an  o p e n i n g  

o f  a  c a r r i a g e   1 6 0 .  A n o t h e r   s t e p p e r  m o t o r   26a  has   a  gear  1 6 8  m o u n t e d  



on  i t s   ou tpu t   s h a f t   170.  An  o p t i c a l   encoder   disk  172  is  a l s o  

mounted  on  the  o u t p u t   s h a f t   170  for  d e t e r m i n i n g   the  angu la r   p o s i -  

t ion   of  the  gear  168  and  ou tpu t   s h a f t   170.  An  o p t i c a l   sensor   174 

r e c e i v e s   the  o p t i c a l   encoder   d isk  172  t h e r e i n .  

In  o p e r a t i o n ,   as  seen  in  Fig.  3,  the  s t eppe r   motor  28A  i s  

e n e r g i z e d   to  r o t a t e   the  s t eppe r   motor  gear  154  and  the  gear  157 

a f f i x e d   to  t h e  t r i - l o b e d   s h a f t   150.  As  seen  in  Fig.  4,  r o t a t i o n  

of  the  t r i - l o b e d   s h a f t   150  r o t a t e s   gear  146  a f f i x e d   to  the  t r i p  

s h a f t   144  which  r o t a t e s   a  lock ing   l eve r   162  a f f i x e d   to  the  t r i p  

l e v e r   s h a f t   144  out  of  engagement  with  a  c a r r i a g e   s l o t   164,  t h e r e b y  

f r e e i n g   the  c a r r i a g e   160  for  movement  along  the  t r i - l o b e d   s h a f t  

.150.   As  shown  in  Figs .   3  and  4,  the  t r i p   sha f t   144  and  t r i p   l e v e r  

142  are  i   their  home  or  middle  position.  The  down  position  of  the  t r i p  

l eve r   142  is  the  set   p o s i t i o n .   The  up  p o s i t i o n   of  the  t r i p   l e v e r  

142 . i s   the  t r i p   p o s i t i o n .   In  the  middle  or  i n t e r m e d i a t e   p o s i t i o n  

of  t h e - t r i p   l eve r   142,  as  shown  i n  F i g .   4,  a  locked  c o n d i t i o n   e x i s t s .  

R o t a t i o n  o f   the  t r i p   l ever   142  to  the  down  p o s i t i o n   d i s e n g a g e s  

t h e . l o c k i n g   l ever   162  from  the  c a r r i a g e   s l o t   164  a n d  a l l o w s  

movement  to  be  impar ted   to  the  c a r r i a g e  1 6 0   in  e i t h e r   d i r e c t i o n  

along  the  t r i - l o b e d   s h a f t   150  for  s e l e c t i n g   t h e  a p p r o p r i a t e   bank  

or  rack  of  the  p r i n t i n g   head  190,  s e e  a l s o   F i g .  5 ,   in  r e s p o n s e   t o  

e n e r g i z a t i o n   of  bank  s t e p p e r   mo to r  26A which   moves  gear   166  v i a  

s t e p p e r   motor  gear  1 6 8 .  

R e f e r r i n g   to  Figs.   3  and  5,  the  i n d i v i d u a l   d i g i t   or  font   192 

o f  t h e  d e s i r e d   p r i n t   wheel  194  is  then  s e l e c t e d  b y  t h e   s t e p p e r  

motor  28A  which  r o t a t e s   the  t r i - l o b e d  s h a f t  1 5 0   and  thus  gear  148 

which  is  engageable   with  the  upper  t e e t h  1 9 6   of  a  s e l e c t e d   one  

of  four  p r i n t   wheel  racks  198..  The.  gear  148  is  engageab le   w i t h  

the  upper  t e e t h   196  of  one  o f  t h e   four  racks  198  which  racks   198 

have  lower  t e e t h   200  on  t h e i r  o p p o s i t e   end.  The  lower  t e e t h   200 

of  each  of  the  racks  198  engage  gears   202  t h a t   are  i n t e g r a l   w i t h  

t h e i r   r e s p e c t i v e   p r i n t   wheels  194.  That  i s ,   t h e r e  i s   a  c o r r e s p o n d -  

ing  p r i n t   wheel  194  and  a s s o c i a t e d   gea r  202   for  each  of  t h e  

four  racks  198.  The  four  p r i n t   whee l s  194   have  fonts   192  d i s t r i -  

buted  about  t h e i r   p e r i p h e r i e s :   e a c h  p r i n t   wheel  194  having  t e n  

fon ts   192  r e p r e s e n t i n g   the  d i g i t s   0  t o  9 .  



As  seen  in  Fig.  4 ,  t h e   t r i p   l e v e r   142  and  p r i n t   wheel  s e l e c t i o n  

mechanism  are  in  the  lock  p o s i t i o n .   I t   should  be  u n d e r s t o o d ,   t h a t  

h e r e i n a f t e r   an  i n i t i a l i z a t i o n   from  a  known  p o s i t i o n   wi l l   be  

r e f e r r e d   to  as  so f t ;   and  i n i t i a l i z a t i o n   from  an  unknown  p o s i t i o n   w i l l  

be  r e f e r r e d   to  as  hard.   During  hard  I n i t i a l i z a t i o n ,   if   the  c a r r i a g e  

160  canno t   be  moved  f r e e l y   in  a  h o r i z o n t a l   p l a n e ,   the  t r i p   l e v e r  

1 4 2  i s   moved  downwardly  to  i t s   set   or  s e l e c t   p o s i t i o n   the reby   f r e e i n g  

the  l o c k i n g   l e v e r   162  from  the  s l o t   164  to  a l low  movement  of  t h e  

c a r r i a g e   160.  R e f e r r i n g   again  to  Fig.   3,  the  p r i n t   wheel  s e l e c t i o n  

mechanism,  i n c l u d i n g   the  c a r r i a g e   160,  is  then  moved   to  the  r i g h t  

t o  t h e   l i m i t   o f  i t s   range  of  movement  u n t i l   i t   a b u t s   a g a i n s t  

f ramework  180.  Two  a d d i t i o n a l   t r i e s   to  move  p a s t   t h i s   f ramework 

abu tmen t   1 8 0  a r e   made.  The  p r i n t   wheel  s e l e c t i o n   mechanism,  i n -  

c l u d i n g   the  c a r r i a g e   1 6 0 ,  i s  t h e n   a l i g n e d   wi th   i t s   l a s t   l e g i t i m a t e  

p o s i t i o n   b y  t h e   o p t i c a l   encoder   d i s k ' 1 7 2 ,   s enso r   174  and  s t e p p e r  

m o t o r  2 6 a ,   and moved  four  (4)  p o s i t i o n s   for  a l i g n m e n t   with  t h e  

l e f t  m o s t  o r   f i r s t  c h a n n e l   of  racks   198.  T h e r e a f t e r ,   the  f i r s t  

p r i n t   whee l  194   a s s o c i a t e d   with  the  f i r s t   rack  198  i s   set   t o  

z e r o .  T h e   p r i n t  w h e e l   s e l e c t i o n   mechanism  is  then  moved one  p o s i -  

t ion   to  the  r i g h t   to  the  second  channe l   of  r acks   198  and  the  s e c o n d  

p r i n t  w h e e l  1 9 4   a s s o c i a t e d   t h e r e  w i t h   is  set   to  zero.   This  p r o c e d u r e  

.s  r e p e a t e d   s e q u e n t i a l l y   with  the  t h i r d   and  f o u r t h   p r i n t   wheels  194 

m t i l   a l l  t h e   p r i n t   wheels  are  a l i g n e d   a t  t h e   p o s i t i o n   0000.  

B e f o r e   d i s c u s s i n g   the  flow  c h a r t s   in  F igs .   6  and  7,  i t   i s  

e l i e v e d   h e l p f u l   to  make  some  g e n e r a l   c o m m e n t s  r e g a r d i n g   t h e  

r e s e n t  i n v e n t i o n .   B r i e f l y ,   a  s o f t   i n i t i a l i z a t i o n   of  the  t y p e  

e s c r i b e d   in  the  a fo remen t ioned   United  S t a t e s   L e t t e r s   Pa ten t   4 , 3 0 1 , 5 0 7  

ccurs  on  each  power  u p  s u b s e q u e n t   to  the  i n i t i a l   power  up  of  t h e  

t e r   u n l e s s   t he re   was  a power  f a i l u r e   d u r i n g   p o s t a g e ,  s e l e c t i o n ,  

power  f a i l u r e   d u r i n g  s o f t   i n i t i a l i z a t i o n ,   or  u n f o r e s e e n   b i n d i n g  

t h e   meter   components  a f t e r   which  a  hard  i n i t i a l i z a t i o n   w i l l  o c c u r .  

.at  i s ,   a  s o f t   i n i t i a l i z a t i o n   w i l l   o c c u r  i f   the  power  was  t u r n e d  

f  in  a . s t a b l e   s t a t e .   O t h e r w i s e ,  a   h a r d  i n i t i a l i z a t i o n   w i l l   o c c u r .  



During  the  so f t   i n i t i a l i z a t i o n   p rocess ,   the  p r i n t   wheels  a r e  

i n d i v i d u a l l y   e x e r c i s e d   from  t h e i r   e x i s t i n g   p o s i t i o n   u n t i l   they  a l l  

reach  t h e i r   maximum  d i g i t   p o s i t i o n ,   i . e . ,   a l l   9s,  and  then  r o t a t e d  

i n d i v i d u a l l y   back  to  t h e i r   minimum  d i g i t   p o s i t i o n s ,   i . e . ,   a l l   Os. 

O p t i c a l   encoder   s enso r s   i n d i c a t e   the  p o s i t i o n   of  the  p r i n t   w h e e l s .  

S igna l s   from  these   s e n s o r s   are  sent  to  the  m i c r o p r o c e s s o r   f o r  

i n d i c a t i n g  o n   the  d i s p l a y   tha t   the  meter  is  now  in  c o n d i t i o n   for  t h e  

new  pos tage   value  to  b e  s e l e c t e d ,   see  Fig.  7.  - 

As  p r e v i o u s l y  s t a t e d ,  d u r i n g   the  i n i t i a l   power  up  of  t h e  

m e t e r ,  a f t e r   p o w e r  f a i l u r e ,   or  a f t e r   unforeseen   b ind ing   of  the  m e t e r  

components,   a  hard  i n i t i a l i z a t i o n   wi l l   occur,   i . e . ,   the  exac t   p o s i -  

t i on   of  the  p r i n t   wheels  194  or  the  c a r r i a g e   160  is  unknown. 

Three  p o s s i b l e   c o n d i t i o n s   e x i s t .   One,  the  gear  148  is  mesh ing  

with  gear  146,  see  Fig.  4.  The re fo re ,   the  p r i n t   wheel  s e l e c t i o n  

mechanism  is  in  t h e  s e l e c t ,   lock  and  t r i p   channel   as  shown  i n  

F igs .   3  and 4 .   Two,  the  gear  148   is  meshing  with  one  of  the  r a c k s  

198,  see  Fig.  5.  Three,   the  gear  148  i s :  i n  b e t w e e n   the  r acks   198.  

I f  c o n d i t i o n   One  e x i s t s ,  s e e   F i g s .  3   and  4,  the  s t e p p e r   mo to r  

28a  f i r s t   r o t a t e s   the  gear  148  towards  t h e  s e l e c t   p o s i t i o n ,   i . e . ,  

c o r r e s p o n d i n g   with  the  s e l e c t   p o s i t i o n   of  the  t r i p   l eve r   142,  one 

(1)  inc rement   or  p o s i t i o n   a t  a   time  u n t  i t   cannot   r o t a t e   any  f a r t h e r .  

T h i s   fac t   is  conf i rmed   through  a  p rede te rmined   number  of  r e p e t i t i v e  

a t t e m p t s ,   e . g . ,   t h r ee   t imes .   The  gear  148  is  then  a l i g n e d   by  t h e  

s t e p p e r  m o t o r   2 8 a ,  o p t i c a l   encoder  disk  156  and  sensor   158  u n t i l  

the  p r i n t   wheel  s e l e c t i o n   mechanism  140  is  in  the  s e l e c t   p o s i t i o n .  

If  cond i t i on  Two   e x i s t s ,   the  d i g i t   s tepper   motor  28a  f i r s t  

r o t a t e s   the  p r i n t   wheel  194  a s s o c i a t e d   with  the  rack  198  which  is  i n  

mesh  with  gear  148  one  (1)  i n c r e m e n t  o r  p o s i t i o n   at  a  time  u n t i l  

i t  a b u t s   a  stop  beyond  the  maximum  d i g i t  ( c a n n o t   r o t a t e   any  f u r t h e r ) .  

This  is  r e p e a t e d   t h r e e   (3)  t i m e s .   The  gear  148  is  then  a l i g n e d   by 

the  s t epper   motor  2 8 a .  

If  c o n d i t i o n   Three   e x i s t s ,   t h e  i n t e r p o s e r   t e e t h   183,  s e e  F i g .   4,  

engage  the  r a c k s  1 9 8  p r e v e n t i n g  r o t a t i o n  o f   the  gear  148.  The  bank 

s t e p p e r  m o t o r  2 6 a  f i r s t   moves  t he  gea r   148 to  a  rack  198  a n d  t h e n  



t h e   d i g i t   s t e p p e r   m o t o r   28a  r o t a t e s   t h e   p r i n t   w h e e l   194  a s s o c i a t e d  

w i t h   t h a t   r a c k   198  as  d e s c r i b e d   w i t h   r e f e r e n c e   to   c o n d i t i o n   T w o .  

We  m u s t   now  p l a c e   t h e   p r i n t   w h e e l s   in   a  known  p o s i t i o n  

so  we  c a n   t h e r e a f t e r   s e t   t h e   p r i n t   w h e e l s   to   t h e   d e s i r e d   p o s t a g e  

v a l u e   p r i o r   to   c o m m e n c i n g   a  DOTRIP  R o u t i n e .  

To  a c c o m p l i s h   t h i s ,   t h e   p r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m  

i n c l u d i n g   t h e   c a r r i a g e   160  i s   moved  in   one   d i r e c t i o n   ( t o   t h e  

r i g h t   in   F i g .   3)  by  t h e   b a n k   m o t o r   26a  one  (1)  i n c r e m e n t   o r  

p o s i t i o n   a t   a  t i m e   u n t i l   i t   r e a c h e s   an  o b s t r u c t i o n .   Two  m o r e  

a t t e m p t s   a r e   made  to   move  p a s t   t h e   o b s t r u c t i o n .   I t   i s   t h e n  

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

end   of   t h e   l i m i t   of  i t s   r a n q e   of   m o v e m e n t ,   i . e . ,   a b u t t i n g   f r a m e -  

w o r k   180 .   S e n s o r   174  t h e n   a l i g n s   t h e   p r i n t   w h e e l   s e l e c t i o n  

m e c h a n i s m   t o   i t s   l a s t   l e g i t i m a t e   u n o b s t r u c t e d   p o s i t i o n .   T o  

v e r i f y   t h i s   p o s i t i o n ,   t h e   o r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m   i s   t h e n  

m o v e d   in   a  d i r e c t i o n   t o w a r d s   t h e   o t h e r   e x t r e m e   p o s i t i o n   o f  

t h e   p r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m   f o u r   (4)  p o s i t i o n s .   T h e  

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

s e t s   o f   p r i n t   w h e e l s   192  a r e   l o c a t e d   on  e a c h   s i d e   t h e r e o f   f o r  

e n g a g e m e n t   w i t h   f o u r   r a c k s   198 ,   r e s u l t i n g   in   f i v e   (5)  p o s s i b l e  

p o s i t i o n s   w i t h i n   t h e   e x t r e m e s   of   t h e   r a n g e   of   m o v e m e n t   of  t h e  

p r i n t ' w h e e l   s e l e c t i o n   m e c h a n i s m .   The  o n l y   c o n d i t i o n   when  t h e  

p r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m   can   move  f o u r   p o s i t i o n s   in   t h e  

d i r e c t i o n   t o w a r d s   t h e   o p p o s i t e   e x t r e m e   i s   i f   i t   i s   in   t h e   c h a n n e l  

f o r   t h e   f i r s t   p r i n t   w h e e l .   H o w e v e r ,   i t   i s   n o t   known  w h e r e   i n  

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

m o t o r   i s   p o s i t i o n e d ,   i . e . ,   w h a t   d i g i t   i s   s e l e c t e d .   T h e r e a f t e r ,  

t h e   p r i n t   w h e e l   192  u n d e r   c o n t r o l   of   t h e   d i g i t   m o t o r   28a  i s  

m o v e d   one   s t e p   or   i n c r e m e n t   a t   a  t i m e   to   t h e   u p p e r   l i m i t   in   i t s  

r a n g e   o f   m o v e m e n t   u n t i l   t h e   m o v e m e n t   f a i l s   a f t e r   a  t o t a l   of   t h r e e  



(3)  a t t e m p t s .   The  p r i n t   wheel  is  t h e n  a l i g n e d   with  i t s   l a s t  

l e g i t i m a t e   p o s i t i o n   by  moving  d i g i t   motor  28a  s l i g h t l y   backward  

o r   fo rward .   To  confirm  tha t   the  s e l e c t i o n   mechanism  for  t h e  

d i g i t   and  bank  motors  is  now  in  the  nine  p o s i t i o n   and  to  p o s i t i o n   i t  

at  the  lowes t   d i g i t ,   the  motor  r o t a t e s   the  p r i n t   wheel  nine  (9) 

positions  forward  to  its  lowest  digit  to  arrive  at  the  position  OXXX.  If  it  does 

n o t   a r r i v e   at  the  p o s i t i o n   OXXX,  the  e n t i r e   p r o c e s s  i s   r e p e a t e d .  

T h e  p r o c e s s   is  r epea t ed   a  maximum  of  three   t imes;   if  not  s u c c e s s -  

f u l ,   a  f a t a l   e r r o r   b i t   is  sent   t o  t h e   n o n - v o l a t i l e   memory  24a .  

I f   the  zero  p o s i t i o n   is  ach ieved   in  the  f i r s t   channe l   ( e x t r e m e  

r a c k   198),  the  bank  motor  26a  then  moves  the  p r i n t   w h e e l  

s e l e c t i o n   mechanism  one  p o s i t i o n   to  the  r i g h t   ( p o s i t i o n   o f  

:i..second  p r i n t   wheel .194)  and  the  d i g i t   motor  28a  then  moves  t h e  

second  p r i n t   wheel  194  into  engagement  with  i t s   mechan ica l   b l o c k  

o r   s top,   a l i g n s   i t   at  the  l a s t   l e g i t i m a t e   p o s i t i o n   ( d i g i t   9 ) ,  

t h e n   r o t a t e s   i t   forward  to  e s t a b l i s h   the  p o s i t i o n   OOXX  as  e x p l a i n e d  

a b o v e .   The  bank  motor  26a  then  moves  the  p r i n t ' w h e e l   s e l e c t i o n  

m e c h a n i s m   two  p o s i t i o n s   to  the  r i g h t   (skipping  the  s e l ec t ,   lock  a n d  

t r i p   channel)   and  the  d i g i t   motor  28a  then  moves  the   t h i r d   p r i n t  

w h e e l   194  up  into  engagement  with  i t s   mechanical   block  or  s t o p ,  

a l i g n s   i t   a t  t h e   l a s t   l e g i t i m a t e   p o s i t i o n  ( d i g i t   9)  and  t h e n  

r o t a t e s   i t   forward  to  e s t a b l i s h   the  p o s i t i o n   OOOX.  F i n a l l y ,  

t h e   bank  motor  26a  moves  the  p r i n t   wheel  s e l e c t i o n   mechanism  one 

.  p o s i t i o n   to  the  r i g h t   and  then  the  d i g i t   motor  28a  r o t a t e s   t h e  

f o u r t h   p r i n t   wheel  up  into  engagement  w i t h  i t s   mechan ica l   b l o c k  

o r   s top ,   a l igns   i t   at  the  l a s t   l e g i t i m a t e   p o s i t i o n   ( d i g i t   9)  and 

then  rotates  it  nine  (9)  p o s i t i o n s   forward   to  e s t a b l i s h   t h e  

p o s i t i o n   0000.  The  p r i n t   wheel  s e l ec t ion ,  mechan i sm  is  t h e n  

m o v e d   two  channels   to  t h e  l e f t   to  a r r i ve   a t  t h e   s e l e c t   c h a n n e l  

and  the  d i g i t   motor  28a  is  moved  a  s p e c i f i e d  n u m b e r   of  s t eps   t o  

p o s i t i o n   the  t r i p   lever  142  in  the  lock  c o n d i t i o n .   A  f lag   o r  

b i t   is  then  sent  to  the  working  memory  (RAM  16a)  to  i n d i c a t e   t h a t  

the  Hard  I n i t i a l i z a t i o n   process   has  b e e n  c o m p l e t e d .  

R e f e r r i n g   to  Fig.  6,  the  Hard  Seek  Routine  for  a c c o m p l i s h i n g  

t h e  H a r d  I n i t i a l i z a t i o n   is  i l l u s t r a t e d  a s   2 1 0 .   I n i t i a l l y   t h e  

d i g i t  a n d  b a n k   motors  28a  and  26a,  r e s p e c t i v e l y ,   are  a l i g n e d   t o  



t h e i r   home  p o s i t i o n s   via  d i g i t   and  bank  motor  sensors   158  and 

174,  r e s p e c t i v e l y .   T h e r e a f t e r ,   to  accommodate  c o n d i t i o n s   one ,Two 

or  Three  p r e v i o u s l y   d e s c r i b e d ,   the  d i g i t   s t e p p e r   motor  28a  r o t a t e s  

the  gear   148  one  p o s i t i o n   at  a  time  u n t i l   a  s top  is  e n c o u n t e r e d .  

This  is  r e p e a t e d   two  more  t imes.   The  d i g i t   motor  28a  is  then  a l i g n e d  

to  i t s   l a s t   l e g i t i m a t e   p o s i t i o n .   The  bank  s t e p p e r   motor  26a  t h e n  

moves  the  gear  148  and  c a r r i a g e   160  one  p o s i t i o n   to  the  r i g h t ,  

see  Fig .   3.  Movement  of  the  c a r r i a g e  1 6 0   is  con t inued   u n t i l   t h e  

s top   180  i s  e n c o u n t e r e d .   Two  more  a t t e m p t s   are  made  to  move  p a s t  

the  s top   180.  When  an  abutment  occurs   th i s   is  r epea t ed   two  (2) 

m o r e  t i m e s ;   then  the  d i g i t   motor  28a  is  a l i gned   to  i t s   l a s t   l e g i t i m a t e  

p o s i t i o n .   I t  i s   now  conc luded   t h a t   the  p r i n t   wheel  s e l e c t i o n  

mechanism  i s . . a t   i t s   ext reme  range  of  movement.  The  bank  m o t o r  

2 6 a  i s   then  a l i g n e d   to  i t s   l a s t   l e g i t i m a t e   p o s i t i o n .   The  p r i n t  

w h e e l  s e l e c t i o n   mechanism  is  then  moved  four  (4)  p o s i t i o n s  t o   t h e  

l e f t . .   I f   the  move  is  s u c c e s s f u l ,   the  index  or  channel  p o s i t i o n  

is  then  se t   at  one  ( 1 ) .   If  u n s u c c e s s f u l ,   the  p rocess   s t a r t s   o v e r .  

If   the  move  is  s u c c e s s f u l ,   the  p r i n t   wheel  194  is moved  ( 1 )   p o s i t i o n  

towards   i t s   maximum  d i g i t .   If  t h a t   move  is  s u c c e s s f u l ,   movement  

of  the  p r i n t   wheel  1 9 4  i s   f u r t h e r   c o n t i n u e d  

u n t i l  a   m e c h a n i c a l   abutment   occurs .   Three  a t t e m p t s   are  made  t o  

move  p a s t   the  abu tment .   It   is  then  conc luded   tha t   the  p r i n t  

wheel  194  is  at  i t s   e x t r e m e  r a n q e   of  movement.  T h e r e a f t e r ,  

t h e  d i g i t   motor  28a  is  a l i g n e d   to  i t s   l a s t   l e g i t i m a t e   p o s i t i o n .  

The  p r i n t   wheel  194  is  then  r o t a t e d   nine  (9)  p o s i t i o n s   to  i t s  

z e r o  d i g i t .   If  the  move  is  not  s u c c e s s f u l ,   RETRY  is  e x e c u t e d .  

If  the  move  is  s u c c e s s f u l ,   the  p r i n t   wheel  s e l e c t i o n   mechan i sm 

is  moved  one  p o s i t i o n   to  the  l e f t   to  the  next  channel  or  r a c k .  

If  the   move  is  not  s u c c e s s f u l ,   RETRY  is  e x e c u t e d .   With  a  s u c -  

c e s s f u l   move,  the  index  is  changed  by  one.  When  the  index  becomes  

equal   to  t h r e e   (3)  ( s e l e c t ,   lock  and  t r i p   channe l   p o s i t i o n ) ,   t h i s  

p o s i t i o n   is  sk ipped  and  the  index  is  changed  by  one.  with  t h e  

index   equal   to  four  (4)  and  f ive   ( 5 ) , ' t h e   p o s i t i o n s   of  the   t h i r d  

a n d  f o u r t h   racks   or  c h a n n e l s ,   r e s p e c t i v e l y  t h e   same  p r o c e d u r e s  

are  r e p e a t e d  a s   with  the  f i r s t   and  second  p r i n t   wheels.   When 



the  index  becomes  equal  to  six  (6),  the  p r i n t   wheel  s e l e c t i o n  

mechanism  is  moved  to  home,  i . e . ,   s e l e c t   lock  and  trip  channel.  If  the 

move  to  home  is  okay,  the  d i g i t   motor  28a  moves  the  t r i p   l eve r   142 

to  the  lock  p o s i t i o n .   If  th i s   move  is  okay,  the  Routine  s t o p s .  

If  th i s   move  is  not  okay,  RFTRY  is  e x e c u t e d .  

The  a l ignment   p rov ided   by  the  h a r d  i n i t i a l i z a t i o n   of  t h e  

p r e s e n t   i n v e n t i o n   pe rmi t s   assembly  of  the  postage  meter  w i t h  

a d j u s t m e n t s   being  done  on  the  fly  as  r e q u i r e d .   This  e l i m i n a t e s  

the  need  to  make  p r e c i s e   a d j u s t m e n t s   of  the  s t eppe r   motors ,   s e n -  

sors   and  encoder  d isks   during  manufac tu re   w i th  an   a t t e n d a n t  

r e d u c t i o n   in  m a n u f a c t u r i n g   c o s t s .   Moreover,  the  d i g i t   m o t o r  

2 8 a  a c h i e v e s   p r e c i s e   p o s i t i o n i n g   by  u t i l i z i n g   a  six  (6)  i n -  

c r e m e n t a l   movement  for  each  d i g i t  i n   c o n t r a s t   with  p r i o r   i n i t i a l i -  

z a t i o n   t e c h n i q u e s   such  as  those  d i s c l o s e d   in  the  a f o r e m e n t i o n e d  
2 6  
United  S t a t e s   L e t t e r s   Pa tent   4 ,301 ,507 ,   which  u t i l i z e d   a  four   (4)  .  

s t e p  i n c r e m e n t a l   movement  for  each  d i g i t .  

R e f e r r i n g   to  Fig.  7,  a f t e r   comple t ion   of  the  Hard 

I n i t i a l i z a t i o n   p rocess   in  Fig.  6,  the  Postage  S e l e c t i o n   R o u t i n e  

i l l u s t r a t e d   as  220  may  be  implemented .   This  r ou t ine   b e g i n s  w i t h  

a  computa t ion   between  the  p r e sen t   value  at  which  the  p r i n t   w h e e l s  

a r e  s e t ,   and  the  new  postage  va lue .   The  t r i p  l e v e r   142  a n d  

p r i n t   wheel  s e l e c t i o n   mechanism  is  then  moved  from  the  lock  t o  

the  s e l e c t   p o s i t i o n .   If  the  move  is  not  okay,  a  f a t a l   e r r o r   i s  

logged  in  n o n - v o l a t i l e   memory  and  the  r o u t i n e   is  ended.  If  t h e  

move  is  okay,  the  channel   p o s i t i o n   (rack)  is  set  a t  o n e   ( 1 ) .  

T h e  p r i n t   wheel  s e l e c t i o n   mechanism  is  then  moved  to  the  p o s i t i o n  

of  the  f i r s t   rack.  If  the  s e t t i n g   of  the  p r i n t   wheels  194  a t  

each  rack  198  is  okay,  the  channel  p o s i t i o n   (rack)  is  t h e n  

changed  by  one  (1).  When  the  channe l  number   (rack)  is  equa l   t o  

six  (6),  the  p r i n t   wheel  s e l e c t i o n   mechanism  is  moved  home.  

If  the  s e t t i n g   of  the  p r i n t   wheels  194  at  each  rack  198  is  n o t  

okay,  the  d i g i t   motor  is  energ ized   to  r o t a t e   the  p r i n t   wheel  194 

to  make  up  the  d i f f e r e n t i a l .   If  t he  movement  o f   each  p r i n t   w h e e l "  

194  is  okay,  the  channel  p o s i t i o n   is  incremented   by  one  ( 1 ) ;  



c h a n n e l   th ree   (3)  is  sk ipped .   If  the  movement  caused  by  t h e  

d i g i t   motor  28a  or  bank  motor  26a  is  not  okay,  a  f a t a l   e r ro r   i s  

logged  in  n o n - v o l a t i l e   memory  24a  and  the  r o u t i n e   is  ended .  

A d v a n t a g e o u s l y ,   the  a l g o r i t h m   u n d e r l y i n g   the  program  s e t  

f o r t h   in  the  Program  Appendix  p r o v i d e s   i n c r e a s e d   power  to  t h e  

bank  motor  26a  and  d i g i t   motor  28a  when  an  u n f o r e s e e n   m e c h a n i c a l  

o b s t r u c t i o n   or  bind  is  e n c o u n t e r e d .   Normally,   the  bank  motor  

26a  and  d i g i t   motor  28a,  both  of  which  inc lude   four  w i n d i n g s ,  

h a v e   only  one  (1)  of  t h e i r   windings   e n e r g i z e d   and  o p e r a t e  

a s   a  s i n g l e   phase  d r i v e .   When  an  o b s t r u c t i o n   is  e n c o u n t e r e d ,  

i . e . ,   t h e . b a n k   motor   26a  or  d i g i t   motor  28a  is  m e c h a n i c a l l y  

b o u n d ,   a d d i t i o n a l   power  is  a p p l i e d   to  the  d e s i r e d   motor  26a  o r  

2 8 a  b y  e n e r g i z i n g   a  second  winding ,   using  a  two  phase  d r ive   f o r  

t h e  s u b s e q u e n t   a t t e m p t s   to  move  pas t   the  o b s t r u c t i o n .   A f t e r  

the   o b s t r u c t i o n   has  been  overcome,  i . e . ,   the  d i g i t   motor  

28a  o r  b a n k  m o t o r   26a  can  be  a l i g n e d ,   the  a l g o r i t h m  

d e - e n e r g i z e s  t h e   second  winding  of  the  motor  28a 

o r   26a  and  the  r e s p e c t i v e   motor  28a  or  26a  s h i f t s   back  t o  a  

s i n g l e   phase  d r ive .   This  c o n s e r v e s   power  and  min imizes   t h e  

e f f e c t  o f   i n c r e a s i n g   the  power  on  the  e l e c t r i c a l   c o m p o n e n t s .  

I t   should  a l s o   be  u n d e r s t o o d   tha t   power  to   the  motors  26a  or  28a 

may be  i n c r e a s e d   p r i o r   to  e n c o u n t e r i n g   a  stop.  That  i s ,   in  a n t i -  

c i p a t i o n   of  a  s t o p .  

F u r t h e r ,   on  those   o c c a s i o n s   when  i t   is  a n t i c i p a t e d   t h a t   a 

s top  l i m i t   wi l l   be  e n c o u n t e r e d ,   the  a l g o r i t h m   can  cause  t h e  

t o r q u e   of  the  m o t o r s  2 6 a   or  28a  to  i n c r e a s e   by  r educ ing   t h e  

s t e p p i n g   r a t e   of  the  motors  26a  o r  2 8 a .   T h e  r e d u c t i o n   in  t h e  

s t e p p i n g   r a t e   a l lows   more  time  for  c u r r e n t   bu i ld   up  in  the  w i n d i n g s  

of  the  motors  26a  or  28a  to  i n c r e a s e   the  t o rque   and  overcome  any 

p o s s i b l e   r e s i s t a n c e   by  s t r e s s  i m p a r t e d   to  t h e  m e c h a n i c a l   componen t s  

due  to  aging.   S p e c i f i c a l l y ,   in  moving  the  t r i p   l eve r   142  from 

the  lock  p o s i t i o n   to  t h e  t r i p   p o s i t i o n ,   t h e  s t e p p i n g   r a t e  o f   t h e  

d i g i t a l   motor  28a  is  reduced  s ince   t h e  d i g i t a l   motor  2 8 a  m u s t  

d r i v e   the  t r i p   l e v e r   142  to  the  t r i p   p o s i t i o n   to  enab le   the  d r i v e  

m e c h a n i s m  f o r   p r i n t i n g   pos t age   on  an  enve lope .   I t   should  a lso  be  



u n d e r s t o o d   t h a t   b o t h   t h e   power   and  t o r q u e   to  the   m o t o r s   26a  a n d  

28a   may  be  i n c r e a s e d   as  d e s c r i b e d   a b o v e .  

I t   w i l l   be  u n d e r s t o o d   f o r   t h e   p u r p o s e   of  t he   p r e s e n t  

a p p l i c a t i o n   t h a t   t h e   t e r m   p o s t a g e   m e t e r   r e f e r s   to  the   g e n e r a l   c l a s s  

of  d e v i c e   f o r   t he   i m p r i n t i n g   of  a  d e f i n e d   u n i t   v a l u e   fo r   g o v e r n m e n t a l  

o r   p r i v a t e   c a r r i e r   d e l i v e r y   of  p a r c e l s ,   e n v e l o p e s   or  o t h e r   l i k e  

a p p l i c a t i o n   f o r   u n i t   v a l u e   p r i n t i n g .   T h u s ,   a l t h o u g h   t h e   t e r m   p o s t a g e  

m e t e r   i s   u t i l i z e d ,   i t   i s   b o t h   known  and  e m p l o y e d   in  t h e   t r a d e   as  a  

g e n e r a l   t e r m   f o r   d e v i c e s  u t i l i z e d   in  c o n j u n c t i o n   w i t h   s e r v i c e s   o t h e r  

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

s e r v i c e s .   For   e x a m p l e ,   p r i v a t e ,   p a r c e l   and  f r e i g h t   s e r v i c e s   p u r c h a s e  

and   e m p l o y   such   m e t e r s   as  a  means  to  p r o v i d e   u n i t   v a l u e   p r i n t i n g  

and   a c c o u n t i n g   f o r   i n d i v i d u a l   p a r c e l s .  

I t   s h o u l d   be  a p p a r e n t   to   t h o s e   s k i l l e d   in  t h e   a r t   t h a t   v a r i o u s  

m o d i f i c a t i o n s   may  be  made  in  t he   p r e s e n t   i n v e n t i o n   w i t h o u t   d e p a r t -  

i n g   f r o m   t h e   s c o p e   t h e r e o f   as  d e s c r i b e d   in  t he   s p e c i f i c a -  

t i o n   and   d e f i n e d   in  t h e   a p p e n d e d   c l a i m s .  



1.  A  m e t h o d   fo r   i n i t i a l i z i n g   t h e   p r i n t   w h e e l s   of  a n  

e l e c t r o n i c   p o s t a g e   m e t e r ,   c h a r a c t e r i s e d   by  t h e   s t e p s   o f :  

p l a c i n g   a  p r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m   ( 1 4 0 , 1 8 2 ,  

185)   in   i t s   s e l e c t   p o s i t i o n ;  

m o v i n g   t h e   p r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m   i n t o  

a b u t m e n t   w i t h   a  s t o p   ( 1 8 0 )   a  p l u r a l i t y   of  t i m e s ;  

a l i g n i n g   t h e   p r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m ;  

o r i e n t i n g   t h e   p r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m   w i t h   a  

p r e d e t e r m i n e d   one  of  t h e   p r i n t   w h e e l s   ( 1 9 4 ) ;  

r o t a t i n g   t h e   p r e d e t e r m i n e d   p r i n t   w h e e l   i n t o   a b u t m e n t  

w i t h   a  s t o p   a  p l u r a l i t y   of  t i m e s ;  

a l i g n i n g   t h e   p r i n t   w h e e l ;  

e x e r c i s i n g   t he   p r i n t   w h e e l   to   s e t   i t   a t   a  p r e d e t e r -  

m i n e d   p o s i t i o n ;  

c o n t i n u i n g   t h e   m o v i n g ,   a l i g n i n g ,   o r i e n t i n g ,   and  e x -  

e r c i s i n g   s t e p s   s e q u e n t i a l l y   w i t h   e a c h   p r i n t   w h e e l   to  s e t  

a l l   t h e   p r i n t   w h e e l s   to   a  p r e d e t e r m i n e d   p o s i t i o n ;   a n d  

o u t p u t t i n g   a  s i g n a l   when  t h e   f o r e g o i n g   s t e p s   h a v e  

a l l   b e e n   a c c o m p l i s h e d .  

2.  A  m e t h o d   a c c o r d i n g   to   c l a i m   1  c h a r a c t e r i s e d   by  t h e  

s t e p   of   i n c r e a s i n g   t h e   f o r c e   by  w h i c h   t h e   p r i n t   w h e e l  

s e l e c t i o n   m e c h a n i s m   is   moved  i n t o   a b u t m e n t   w i t h   t h e   s t o p  

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

t h e   p r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m .  

3.  A  m e t h o d   a c c o r d i n g   to   c l a i m   1  or  2  c h a r a c t e r i s e d   i n  

t h a t   t h e   a l i g n m e n t   of  t h e   p r i n t   w h e e l   s e l e c t i o n   m e c h a n -  

ism  and  p r i n t   w h e e l   p r o v i d e s   a d j u s t m e n t s   on  t h e   f l y   a s  

n e e d e d .  

4.  A  m e t h o d   a c c o r d i n g   to   a n y  o n e   of  t h e   p r e c e d i n g  

c l a i m s   c h a r a c t e r i s e d   by  t h e   s t e p   of  i n c r e a s i n g   t h e   f o r c e  



by  wh ich   t he   p r i n t   w h e e l   is  r o t a t e d   i n t o   a b u t m e n t   w i t h  

the   s t o p   to  a  g r e a t e r   v a l u e   t h a n   the   f o r c e   n o r m a l l y   a p -  

p l i e d   to  t he   p r i n t   w h e e l .  

5.  A  n e t h o d   f o r   i n i t i a l i z i n g   the   p r i n t   w h e e l s   of  a n  

e l e c t r o n i c   p o s t a g e   m e t e r   c h a r a c t e r i s e d   by  t h e   s t e p s   o f :  

p l a c i n g   a  p r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m   ( 1 4 0 , 1 8 2 ,  

185)  in  i t s   s e l e c t   p o s i t i o n ;  

moving   s a i d   p r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m   to  t h e  

l i m i t   (180)   of  i t s   movemen t   in  one  d i r e c t i o n   a  p l u r a l i t y  

of  t i m e s ;  

moving   t h e   p r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m   to  i t s  

l a s t   l e g i t i m a t e   p o s i t i o n ;  

v e r i f y i n g   t h a t   t h e   p r i n t   wheel   s e l e c t i o n   m e c h a n i s m  

is   o p e r a t i v e   on  a  p r e d e t e r m i n e d   p r i n t i n g   w h e e l   (194)   b y  

mov ing   t he   p r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m   in  one  d i r e c -  

t i o n   a  g i v e n   number   of  p o s i t i o n s ;  

r o t a t i n g   t h e   p r e d e t e r m i n e d   p r i n t   w h e e l   (194)   to  t h e  

l i m i t   of  i t s   m o v e m e n t   in  one  d i r e c t i o n   a  p l u r a l i t y   o f  

t i m e s ;  

mov ing   t h e   p r e d e t e r m i n e d   p r i n t   w h e e l   ( 194 )   to   i t s  

l a s t   l e g i t i m a t e   p o s i t i o n ;   a n d  

r o t a t i n g   t h e   p r e d e t e r m i n e d   p r i n t   w h e e l   in  one  d i r e c -  

t i o n   a  g i v e n   n u m b e r   of  p o s i t i o n s   to   a  p r e d e t e r m i n e d  

p o s i t i o n .  

6-.  A  m e t h o d   a c c o r d i n g   to   c l a i m   5  c h a r a c t e r i s e d   by  t h e  

s t e p s   o f :  

mov ing   t h e   p r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m   i n t o   o r i -  

e n t a t i o n   w i t h   a  s e c o n d   p r i n t   w h e e l ;   a n d  

r e p e a t i n g   t h e   s t e p s   of  r o t a t i n g ,   m o v i n g   and  r o t a t i n g  

the   p r i n t   w h e e l   to  s e t   t h i s   p r i n t   w h e e l   to   a  p r e d e t e r -  

mined   p o s i t i o n .  



7.  A  m e t h o d   a c c o r d i n g   to   c l a i m   5  or  6  c h a r a c t e r i s e d   b y  

the   s t e p s   o f :  

m o v i n g   t h e   p r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m   i n t o   o r i -  

e n t a t i o n   w i t h   a  t h i r d   p r i n t   w h e e l ;   a n d  

r e p e a t i n g   t h e   s t e p s   of  r o t a t i n g ,   mov ing   and  r o t a t i n g  

t h e   p r i n t   w h e e l   to   s e t   t h i s  p r i n t   w h e e l   to  a  p r e d e t e r -  

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

8.  A  m e t h o d   a c c o r d i n g   to  c l a i m   7  c h a r a c t e r i s e d   by  t h e  

s t e p s   o f :  

m o v i n g   t h e   p r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m   i n t o   o r i -  

e n t a t i o n   w i t h   a  f o u r t h   p r i n t   w h e e l ;   a n d  

r e p e a t i n g   t h e   s t e p s   of  r o t a t i n g ,   mov ing   and  r o t a t i n g  

t h e   p r i n t   w h e e l   to   s e t   t h i s   p r i n t   w h e e l   to  a  p r e d e t e r -  

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

9.  A  m e t h o d   a c c o r d i n g   to   c l a i m   8  c h a r a c t e r i s e d   by  t h e  

s t e p s   o f :  

p l a c i n g   t h e   p r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m   in  a  

l o c k e d   p o s i t i o n   when  a l l   t h e   p r i n t   w h e e l s   h a v e   b e e n   s e t  

to   a  p r e d e t e r m i n e d   p o s i t i o n ;   a n d  

t r a n s m i t t i n g   a  s i g n a l   i n d i c a t i n g   t h a t   a l l   of  t h e  

p r i n t   w h e e l s   h a v e   b e e n   i n i t i a l i z e d   to   a  p r e d e t e r m i n e d  

p o s i t i o n .  

10.  A  m e t h o d   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   5  to   9 

c h a r a c t e r i s e d   in  t h a t   t h e   m o v e m e n t s   to   t h e   l a s t   l e g i t i -  

ma te   p o s i t i o n   p r o v i d e   a d j u s t m e n t s   on  t h e   f l y   as  n e e d e d .  

11.   A  m e t h o d   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   5  to   1 0  

c h a r a c t e r i s e d   by  t h e   s t e p   of  i n c r e a s i n g   t h e   f o r c e   b y  

w h i c h   t h e   p r i n t   w h e e l   s e l e c t i o n   m e c h a n i s m   is   moved  i n t o  

a b u t m e n t   w i t h   t h e   s t o p   d u r i n g   s u b s e q u e n t   m o v e m e n t s   to   a  

g r e a t e r   v a l u e   t h a t   t h e   f o r c e   a p p l i e d   to   t h e   p r i n t   w h e e l  

s e l e c t i o n   m e c h a n i s m   d u r i n g   t he   f i r s t   movement   i n t o   a b u t -  

ment   w i t h   t h e   s t o p .  



12.  A  m e t h o d   a c c o r d i n g   to  any  one  of  c l a i m s   5  to  11  

c h a r a c t e r i s e d   by  t he   s t e p   of  i n c r e a s i n g   t h e   f o r c e   b y  

w h i c h   t he   p r i n t   w h e e l   is  r o t a t e d   i n t o   a b u t m e n t   w i t h   t h e  

s t o p   d u r i n g   s u b s e q u e n t   r o t a t i o n s   to   a  g r e a t e r   v a l u e   t h a n  

t h e   f o r c e   a p p l i e d   to   t he   p r i n t   w h e e l   d u r i n g   t he   f i r s t  

r o t a t i o n   i n t o   a b u t m e n t   w i t h   t he   s t o p .  

13.  A p p a r a t u s   fo r   i n i t i a l i z i n g   t h e   p r i n t   w h e e l s   of  a n  

e l e c t r o n i c   p o s t a g e   m e t e r   c h a r a c t e r i s e d   b y :  

p r i n t   w h e e l   s e l e c t i o n   means  ( 1 4 0 , 1 8 2 , 1 8 5 ) ;  

means   ( 2 6 a )   fo r   p l a c i n g   s a i d   p r i n t   w h e e l   s e l e c t i o n  

means   in  i t s   s e l e c t   p o s i t i o n ;  

means   f o r   mov ing   s a i d   p r i n t   w h e e l   s e l e c t i o n   m e a n s  

i n t o   a b u t m e n t   w i t h   a  s t o p   (180)   a  p l u r a l i t y   of  t i m e s ;  

means   f o r   a l i g n i n g   s a i d   p r i n t   w h e e l   s e l e c t i o n   m e a n s ;  

means   f o r   o r i e n t i n g   s a i d   p r i n t   w h e e l   s e l e c t i o n  

means   w i t h   a  p r e d e t e r m i n e d   one  of  t h e   p r i n t   w h e e l s   ( 1 9 4 ) ;  

means   f o r   mov ing   a  p r i n t   w h e e l   i n t o   a b u t m e n t   w i t h   a  

s t o p   a  p l u r a l i t y   of  t i m e s ;  

means   f o r   a l i g n i n g   t h e   p r i n t   w h e e l ;  

means   f o r   e x e r c i s i n g   t he   p r i n t   w h e e l   to  s e t   i t   a t   a  

p r e d e t e r m i n e d   p o s i t i o n ;  

means   f o r   c a u s i n g   s a i d   m o v i n g   m e a n s ,   a l i g n i n g  

m e a n s ,   o r i e n t i n g   means  and  e x e r c i s i n g   means   to  a c t   s e -  

q u e n t i a l l y   upon  t he   r e m a i n i n g   p r i n t   w h e e l s   to  s e t   a l l  

t h e   p r i n t   w h e e l s   to  a  p r e d e t e r m i n e d   p o s i t i o n ;   a n d  

means   f o r   o u t p u t t i n g   a  s i g n a l   when  a l l   t h e   p r i n t  

w h e e l s   h a v e   b e e n   i n i t i a l i z e d   to  a  p r e d e t e r m i n e d   p o s i t i o n .  

14.  A p p a r a t u s   fo r   i n i t i a l i z i n g   t h e   p r i n t   w h e e l s   of  a n  

e l e c t r o n i c   p o s t a g e   m e t e r   c h a r a c t e r i s e d   b y :  

p r i n t   w h e e l   s e l e c t i o n   means  ( 1 4 0 , 1 8 2 , 1 8 5 ) ;  

means   ( 26a )   f o r   moving   s a i d   p r i n t   w h e e l   s e l e c t i o n  

means   to   t h e   l i m i t   of  i t s   movemen t   in  one  d i r e c t i o n   a  

p l u r a l i t y   of  t i m e s ;  



means   f o r   m o v i n g   t h e   p r i n t   w h e e l   s e l e c t i o n   means  t o  

i t s   l a s t   l e g i t i m a t e   p o s i t i o n ;  

means   f o r   v e r i f y i n g   t h a t   s a i d   p r i n t   w h e e l   s e l e c t i o n  

means   i s   o p e r a t i v e   on  a  p r e d e t e r m i n e d   p r i n t   whee l   b y  

m o v i n g   t h e   p r i n t i n g   w h e e l   s e l e c t i o n   means   in  one  d i r e c -  

t i o n   a  g i v e n   number   of  p o s i t i o n s ;   a n d  

means   f o r   r o t a t i n g   t h e   p r e d e t e r m i n e d   p r i n t   whee l   t o  

t h e   l i m i t   of  i t s   m o v e m e n t   in  one  d i r e c t i o n   a  p l u r a l i t y  

of  t i m e s   and  t h e n   to   i t s   l a s t   l e g i t i m a t e   p o s i t i o n   a n d  

f o r   t h e n   m o v i n g   t h e   p r e d e t e r m i n e d   p r i n t   whee l   in  o n e  

d i r e c t i o n   a  g i v e n   n u m b e r   of  p o s i t i o n s   to   r e a c h   a  p r e d e -  

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

15.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   13  or  14  c h a r a c t e r i s e d  

in  t h a t   s a i d   m e a n s  f o r   a l i g n i n g   s a i d   p r i n t   whee l   s e l e c -  

t i o n   means   and  s a i d   p r i n t   w h e e l   p r o v i d e   a d j u s t m e n t s  

t h e r e t o   on  t h e   f l y   as  n e e d e d .  

16.   A p p a r a t u s   a c c o r d i n g   to   c l a i m   15  c h a r a c t e r i s e d   i n  

t h a t   s a i d   means   f o r   m o v i n g   s a i d   p r i n t   w h e e l   s e l e c t i o n  

means   to   i t s   l a s t   l e g i t i m a t e   p o s i t i o n   and  s a i d   means  f o r  

r o t a t i n g   t h e   p r e d e t e r m i n e d   p r i n t  w h e e l   to   i t s   l a s t   l e g i -  

t i m a t e   p o s i t i o n   p r o v i d e   f o r   a d j u s t m e n t s   to   s a i d   p r i n t  

w h e e l   s e l e c t i o n   means   and  t h e   p r i n t   w h e e l   on  the   f l y   a s  

n e e d e d .  

17.   A p p a r a t u s   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   13  to   16  

c h a r a c t e r i s e d   b y :  

a  s t e p p e r   m o t o r   i n c l u d e d   in  s a i d   means   fo r   m o v i n g  

s a i d   p r i n t   w h e e l   s e l e c t i o n   m e a n s ;   a n d  

means   f o r   i n c r e a s i n g   t h e   p o w e r   a p p l i e d   to   s a i d  

s t e p p e r   m o t o r   in  r e s p o n s e   to   t h e   i n i t i a l   a b u t m e n t   w i t h   a  

s t o p .  



18.  A p p a r a t u s   a c c o r d i n g   to  a n y  o n e   of  c l a i m s   13  to  17 

c h a r a c t e r i s e d   b y :  

a  s t e p p e r   m o t o r   i n c l u d e d   in  s a i d   means  f o r ' r o t a t i n g  

t h e   p r i n t   w h e e l ;   a n d  

means   f o r   i n c r e a s i n g   the   power  a p p l i d   to  s a i d   s t e p -  

p e r   m o t o r   in  r e s p o n s e   to   t he   i n i t i a l   a b u t m e n t   w i t h   a  

s t o p .  

19.  A p p a r a t u s   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   13  to   1 8  

c h a r a c t e r i s e d   in  t h a t :  

s a i d   means   f o r   m o v i n g   s a i d   p r i n t   whee l   s e l e c t i o n  

means   moves  t h e   same  i n t o   o r i e n t a t i o n   w i t h   a  s e c o n d  

p r i n t   w h e e l ;  

s a i d   means   f o r   r o t a t i n g   the   p r e d e t e r m i n e d   p r i n t  

w h e e l   r o t a t e s   t h e   s e c o n d   p r i n t   whee l   to  t he   l i m i t   of  i t s  

m o v e m e n t   in  one  d i r e c t i o n   a  p l u r a l i t y   of  t i m e s   and  t h e n  

to   t h e   l a s t   l e g i t i m a t e   p o s i t i o n ;   a n d  

s a i d   means   f o r   r o t a t i n g   the   p r e d e t e r m i n e d   p r i n t  

w h e e l   t h e n   r o t a t i n g   t h e   s e c o n d   p r i n t   whee l   in  one  d i r e c -  

t i o n   a  g i v e n   number   of  p o s i t i o n s   to  r e a c h   a  p r e d e t e r m i n -  

ed  p o s i t i o n .  

20.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   19  c h a r a c t e r i s e d   i n  

t h a t :  

s a i d   means   f o r   m o v i n g   s a i d   p r i n t   whee l   s e l e c t i o n  

means   moves  t h e   same  i n t o   o r i e n t a t i o n   w i t h   a  t h i r d   p r i n t  

w h e e l :  

s a i d   means   f o r   r o t a t i n g   the   p r e d e t e r m i n e d   p r i n t  

w h e e l   r o t a t e s   t h e   t h i r d   p r i n t   whee l   to  t h e   l i m i t   of  i t s  

movemen t   in  one  d i r e c t i o n   a  p l u r a l i t y   of  t i m e s   and  t h e n  

to   t h e   l a s t   l e g i t i m a t e   p o s i t i o n ;   a n d  

s a i d   means  f o r   r o t a t i n g   the   p r e d e t e r m i n e d   p r i n t  

w h e e l   t h e n   r o t a t i n g   t h e   t h i r d   p r i n t   whee l   in  one  d i r e c -  

t i o n   a  g i v e n   number   of  p o s i t i o n s   to  r e a c h   a  p r e d e t e r m i n -  

ed  p o s i t i o n .  



21.  A p p a r a t u s   a c c o r d i n g   to   c l a i m   20  c h a r a c t e r i s e d   i n  

t h a t :  

s a i d   means   f o r   m o v i n g   s a i d   p r i n t   w h e e l   s e l e c t i o n  

m e a n s   moves   t h e   same  i n t o   o r i e n t a t i o n   w i t h   a  f o u r t h  

p r i n t   w h e e l ;  

s a i d   means   f o r   r o t a t i n g   t h e   p r e d e t e r m i n e d   p r i n t  

w h e e l   r o t a t e s   t h e   f o u r t h   p r i n t   w h e e l   to   t h e   l i m i t   of  i t s  

m o v e m e n t   in  one  d i r e c t i o n   a  p l u r a l i t y   of  t i m e s   and  t h e n  

to   t h e   l a s t   l e g i t i m a t e   p o s i t i o n ;   a n d  

s a i d   means   f o r   r o t a t i n g   t h e   p r e d e t e r m i n e d   p r i n t  

w h e e l   t h e n   r o t a t i n g   t h e   f o u r t h   p r i n t   w h e e l   in  one  d i r e c -  

t i o n   a  g i v e n   number   of  p o s i t i o n s   to   r e a c h   a  p r e d e t e r m i n -  

ed  p o s i t i o n .  

22.   A p p a r a t u s   a c c o r d i n g  t o   c l a i m   21  c h a r a c t e r i s e d   b y :  

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

in  a  l o c k e d   p o s i t i o n ;   a n d  

means   f o r   t r a n s m i t t i n g   a  s i g n a l   i n d i c a t i n g   t h a t   t h e  

i n i t i a l i z a t i o n   p r o c e s s   h a s   b e e n   c o m p l e t e d .  

23.   A p p a r a t u s   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   13  to   22  

c h a r a c t e r i s e d   b y :  

a  s t e p p e r   m o t o r   h a v i n g   a  p l u r a l i t y   of  w i n d i n g s   i n -  

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

t i o n   m e a n s ;   a n d  

means   f o r   i n c r e a s i n g   t h e   p o w e r   a p p l i e d   to   s a i d  

s t e p p e r   m o t o r   by  e n e r g i z i n g   more  t h a n   one  w i n d i n g   o f  

s a i d   s t e p p e r   m o t o r .  

24.   A p p a r a t u s   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   13  to   23  

c h a r a c t e r i s e d   b y :  

a  s t e p p e r   m o t o r   h a v i n g   a  p l u r a l i t y   of  w i n d i n g s   i n -  

c l u d e d   in  s a i d   means   f o r   r o t a t i n g   s a i d   p r i n t   w h e e l s ;   a n d  

means   f o r   i n c r e a s i n g   t h e   p o w e r   a p p l i e d   to   s a i d  

s t e p p e r   m o t o r   by  e n e r g i z i n g   more   t h a n   one  w i n d i n g   o f  

s a i d   s t e p p e r   m o t o r .  



25.  A p p a r a t u s   a c c o r d i n g   to  any  one  of  c l a i m s   13  to  22 

c h a r a c t e r i s e d   b y :  

a  s t e p p e r   m o t o r   i n c l u d e d   in  s a i d   means  for   m o v i n g  

s a i d   p r i n t   w h e e l   s e l e c t i o n   m e a n s ;   a n d  

means   f o r   i n c r e a s i n g   t h e   t o r q u e   of  s a i d   s t e p p e r  

m o t o r   by  r e d u c i n g   t he   s t e p p i n g   r a t e .  

26.  A p p a r a t u s   a c c o r d i n g   to  any  one  of  c l a i m s   13  to  22  

and  25  c h a r a c t e r i s e d   b y :  

a  s t e p p e r   m o t o r   i n c l u d e d   in  s a i d   means   fo r   r o t a t i n g  

s a i d   p r i n t   w h e e l ;   a n d  

means   f o r   i n c r e a s i n g   t h e   t o r q u e   of  s a i d   s t e p p e r  

m o t o r   by  r e d u c i n g   t h e   s t e p p i n g   r a t e .  

27.  An  e l e c t r o n i c   p o s t a g e   m e t e r   c h a r a c t e r i s e d   by  a p p a -  

r a t u s   a c c o r d i n g   to   any  one  of  c l a i m s   13  to   2 6 .  
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