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(54)  Thermal  printer  and  postal  meter  having  thermal  printer. 
  A  postage  meter  which  includes  a  thermal  print  head 
(30)  for  printing  indicia,  postal  value,  and  the  like  is 
disclosed.  Thermal  elements  in  the  thermal  print  head  are 
electronically  pulsed  in  appropriate  serially  timed  patterns  to 
provide  a  complete  thermally  transferred  image  on  a  tape 
moving  past  the  thermal  head  (3)). 

The  tape  moves  from  a  spool  (34)  through  guides  (38,40) 
to  the  thermal  head  (30). 

A  thermal  transfer  ribbon  is  passed  from  a  supply  spool 
(62)  between  the  head  (30)  and  the  tape  to  a  take-up  spool 
(66). 





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  p o s t a g e   m e t e r s  

and  to  t h e r m a l   p r i n t i n g  m e a n s   t h e r e f o r .  

P r e v i o u s l y ,   e l e c t r o n i c   m e t e r s ,   as  w e l l   as  t h e   m o r e  

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

c a l l y - m a n u f a c t u r e d ,   i n d i v i d u a l l y - u n i q u e   p r i n t i n g   d i e s   w h i c h  

w e r e   p r o v i d e d   to  t h e   u s e r   and  w h i c h   e n a b l e d   t h e   p r i n t i n g   of  t h e  

i n d i c i a ,   s l o g a n s ,   and  t h e   l i k e   in  a d d i t i o n   to   p o s t a l   v a l u e .  

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

c o u l d   not   be  c h a n g e d   e x c e p t   by  r e p l a c i n g   t h e   d i e .  

An  o b j e c t   of  t h e   i n v e n t i o n   i s   to  p r o v i d e   a  

p o s t a g e   m e t e r   in  w h i c h   v a r i a b l e   d a t a   can  be  e a s i l y  

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

A n o t h e r   o b j e c t   of  t h e   i n v e n t i o n   i s   to  p r o v i d e   a  

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

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

c e i v e d   c o m m a n d .  

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

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

c h a n g i n g   any  m e c h a n i c a l   p a r t s .  

I t   is  a n o t h e r   o b j e c t   to  p r o v i d e   a  means   f o r   i n t e r c h a n g i n g  

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

o r d e r   new  p r i n t i n g   d i e s .  



In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   t h e   p r i n t i n g   of  p o s t a l  

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

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

f o r   f o r m i n g   t h e   i m a g e s   and  e n a b l i n g   t h e   i n p u t   and  p r i n t i n g   o f  

s e l e c t e d   v a r i a b l e   d a t a .  

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

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

i s   t h e r e f o r e   an  o b j e c t   to   p r o v i d e   an  a p p a r a t u s   w h i c h   w i l l   c u t  

a  s t r i p   p r i o r   t o  p r i n t i n g   t h e   v a r i a b l e   d a t a   t h e r e o n .  

For   a  b e t t e r   u n d e r s t a n d i n g   of  t h e   i n v e n t i o n ,   a n d  

to  show  how  t h e   same  may  be  c a r r i e d   i n t o   e f f e c t ,   r e f e r -  

e n c e   w i l l   now  be  made ,   by  way  of  e x a m p l e ,   to   t h e   a c c o m -  

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

F i g .   1  i s   a  p e r s p e c t i v e   d r a w i n g   of  a  p o s t a g e  

m e t e r   in  a c c o r d a n c e   w i t h   one  e m b o d i m e n t   of  t h e   i n v e n t i o n ;  

F i g .   2  i s   a  b l o c k   d i a g r a m   of  t h e   e l e c t r o n i c   p o r -  

t i o n   of  t h e   m e t e r   in  a c c o r d a n c e   w i t h   one  e m b o d i m e n t   o f  

t h e   i n v e n t i o n ;   a n d  

F i g .   3  shows   a  p r e f e r r e d   t a p e   and  t h e r m a l   t r a n s -  

f e r   r i b b o n   d r i v e   a p p a r a t u s  f o r   t h e   m e t e r .  

In  F i g .   1,  a  p o s t a g e   m e t e r   in  a c c o r d a n c e   w i t h   o n e  

e m b o d i m e n t   of   t h e   i n v e n t i o n   i s   shown  g e n e r a l l y   a t   1 0 .  

The  u n i t   i s   p r o v i d e d   w i t h   a  k e y b o a r d   1.2  f o r   i n p u t t i n g  

d a t a   i n t o   t h e   u n i t   and  a  d i s p l a y   14  w h i c h   may  be  a  c o n -  

v e n t i o n a l   LED  d i s p l a y .   S i m i l a r   k e y b o a r d s   and  d i s p l a y s  

a r e   s h o w n   and  d e s c r i b e d   in  U .S .   P a t e n t   3 , 9 3 8 , 0 9 5   t o  



C h e c k ,   J r .   e t   a l ,   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  r e f e r e n c e .   A  s l o t   or  o p e n i n g   16 

is  p r o v i d e d   t h r o u g h   wh ich   is  e j e c t e d   an  i m p r i n t e d   t a p e .  

An  i n p u t / o u t p u t   c o n n e c t o r   ( n o t   shown)   may  be  o p t i o n a l l y  

p r o v i d e d   i f   d e s i r e d   f o r   i n t e r c o n n e c t i o n   and  c o m m u n i c a -  

t i o n   w i t h   o t h e r   d e v i c e s .  

F i g .   2  i s   a  b l o c k   d i a g r a m   of  an  e l e c t r o n i c  

p o r t i o n   of  t h e   p o s t a g e   m e t e r .   The  m e t e r  

p r e f e r a b l y   i n c o r p o r a t e s   a  c e n t r a l   p r o c e s s i n g   u n i t   18  c o n n e c t e d  

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

ROM/RAM/IO  d e v i c e   20.   A  k e y b o a r d   22  and  d i s p l a y   24  a r e   s c a n n e d  

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

of  c o n v e n t i o n a l   d e c o d e r s   26  to  e n a b l e   i n p u t   and  r e a d o u t   o f  

d e s i r e d   d a t a .   A  bus   a r r a n g e m e n t   l i k e w i s e   p r e f e r a b l y   p r o v i d e s  

in  c o n v e n t i o n a l   m a n n e r   f o r   i n p u t   and  o u t p u t   b e t w e e n   ROM/RAM/IO 

d e v i c e   20  and  a c c o u n t i n g   r e g i s t e r s ,   p e r i p h e r a l   u n i t s ,   or  t h e  

l i k e .  

P r i n t e r   l o g i c   and  d r i v e r   c i r c u i t s   shown  at   28  r e c e i v e  

d a t a   i n p u t   f rom  t h e   d e v i c e   20  and  t r a n s l a t e   t h e   d a t a   i n t o   a  

p a t t e r n   of  s u i t a b l e   s e q u e n t i a l   e l e c t r i c a l   p u l s e s   to   i n d i v i d u a l  

t h e r m a l   h e a t i n g   e l e m e n t s   of  a  t h e r m a l   p r i n t   head   30  f o r   h e a t i n g  

t h e   e l e m e n t s   in  c o n v e n t i o n a l   f a s h i o n .   S u i t a b l e   t h e r m a l   p r i n t  

h e a d s   f o r   use   in  a  m e t e r   as  d i s c l o s e d   h e r e i n   a r e   a v a i l a b l e   f r o m  

RICOH  Company  L t d . ,   San  J o s e ,   C a l i f o r n i a   or  KYOCERA  C o m p a n y ,  

K y o t o ,   J a p a n .   A  t y p i c a l   d e v i c e   is  shown  and  d e s c r i b e d   in  U . S .  

4 , 4 2 9 , 3 1 8   i s s u e d   J a n u a r y   31,  1984  to   K o b a t a .  



In  t h e   p r i n t   h e a d   f o r   use   in  t h e   p r e s e n t   p o s t a g e   m e t e r   i t  

i s   p r e f e r a b l e   t h a t   t h e   h e a t i n g   e l e m e n t s   be  f o r m e d   in  a  s i n g l e  

row  and  a r r a n g e d   p e r p e n d i c u l a r   to  t h e   d i r e c t i o n   of  t r a v e l   of  a  

p a p e r  t a p e   as  d e s c r i b e d   b e l o w .   For   b e s t   r e s u l t s ,   t h e r e   a r e  

a b o u t   224  e l e m e n t s   in  t h e   row.  The  e l e m e n t s   a r e   h e a t e d   a s  

r e q u i r e d   f o r   t h e   p u r p o s e   of  m e l t i n g   an  i n k   c o m p o s i t i o n   on  a  

t h e r m a l   t r a n s f e r   r i b b o n   and  c a u s i n g   i t   to   be  l i f t e d   o f f   t h e  

r i b b o n   a t   t h e   p o i n t   of  h e a t i n g   and  t r a n s f e r r e d   to  a  p a p e r   t a p e  

t r a v e l l i n g   in   c o n j u n c t i o n   w i t h   t h e   t h e r m a l   t r a n s f e r   r i b b o n .   CPU 

18  f u r t h e r   c o n t r o l s   t h e   s e q u e n c i n g   of  m o t o r   d r i v e r s   32  a s  

i s   d e s c r i b e d   in   c o n n e c t i o n   w i t h   F i g .   3 .  

R e f e r r i n g   now  to   F i g .   3,  t h e r e   i s   shown  a  s u i t a b l e   t a p e  

d r i v e   u n i t   f o r   t h e   p o s t a g e   m e t e r .   P a p e r   t a p e   ( n o t   shown)   s p o o l s  

o f f   a  r o l l   of  t a p e   r o t a t a b l y   m o u n t e d   on  s h a f t   34  p a s s i n g   a r o u n d  

r o l l e r   36  and  b e t w e e n   t a p e   g u i d e s   38  and   40  and  t h e n c e  

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

of  t h e   t h e r m a l  h e a d   30  ( n u m b e r e d   t h e   same  as  t h e   b l o c k   s h o w n  

in  F i g .   2)  and  t h e   i m p r e s s i o n   r o l l e r   i n d i c a t e d   a t   42  to   t h e  

b i t e   b e t w e e n   u p p e r   e x i t   r o l l e r   44  and   l o w e r   e x i t   r o l l e r   4 6 .  

Tape   c u t t i n g   k n i v e s   48  and  50  a r e   p r o v i d e d   f o r   c u t t i n g   t h e   t a p e  

i n t o   one  of  two  d i f f e r e n t   l e n g t h s   d e p e n d i n g   upon  w h e t h e r   a  

p r i n t e d   s l o g a n   or  o t h e r   such   i n f o r m a t i o n   i s   d e s i r e d   or  n o t .  

Each   k n i f e   48  and   50  c o m p r i s e s   a  m o v a b l e   c u t t i n g   b l a d e   in  c o n t a c t  

w i t h   a  r o t a t i o n a l l y   b i a s e d   b l a d e   o p e r a t e d   p r e f e r a b l y   by  means   o f  

a  r o t a r y   s o l e n o i d   ( s h o w n   s c h e m a t i c a l l y   a t   52  and  54)  w h i c h  

o p e r a t e   u p o n  c o m m a n d   of  t h e   m i c r o c o m p u t e r   to   c u t   t h e   t a p e   p r i o r  

t o  t r a n s p o r t   of  a  c u t   s e c t i o n   p a s t   t h e   t h e r m a l   head   3 0 .  



I t   has  been   f o u n d   d e s i r a b l e   to  a v o i d   c u t t i n g   t h e   p a p e r  

s t r i p   as  t he   s t r i p   is  m o v i n g   and  t h e   p r i n t i n g   is   in  p r o c e s s .  

C u t t i n g   w h i l e   t he   t a p e   is   s t o p p e d   a i d s   in  the   a v o i d a n c e   of  p a p e r  

jams  a t   t he   k n i f e   and  s i m p l i f i e s   t i m i n g   and  m e c h a n i c a l   c o m p l e x i t y  

of  t he   k n i f e   m e c h a n i s m .   I t   a l s o   a v o i d s   any  p o s s i b l e   d i s t o r t i o n  

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

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

T y p i c a l l y ,   the  kn i f e   should  u s u a l l y   be  loca ted   a  s i g n i f i c a n t  

d i s t a n c e   e i t h e r   u p s t r e a m   or  d o w n s t r e a m   of  the   a r e a   of  p r i n t i n g .  

T h u s ,   n o r m a l l y   a  n o n - p r i n t a b l e   b o r d e r   w i l l   be  p r e s e n t   a t   e i t h e r  

t h e   l e a d i n g   o r  t h e   t r a i l i n g   e d g e  o f   t he   p r i n t e d   s t r i p   i f   t h e  

s t r i p   is   cu t   a f t e r   p r i n t i n g   t a k e s   p l a c e   u n l e s s   t h e   s t r i p   i s  

r e t r a c t e d .   Such  a  b o r d e r   i s   a v o i d e d   and  any  r e t r a c t i o n   m e c h a n i s m  

is  a v o i d e d   by  s i t u a t i n g   t h e  k n i v e s   a s  s h o w n   in  F i g .   3  and  b y  

c u t t i n g   t h e   t a p e   b e f o r e   t h e   p r i n t i n g   t a k e s   p l a c e .  

The  t h e r m a l   head   30  i s   a b l e   to  b o t h   t r a n s l a t e   and  r o t a t e  

so  as  to  a l i g n   t h e  r o w   of  h e a t i n g   e l e m e n t s   w i t h   t h e   i m p r e s s i o n  

r o l l e r   n i p .   S u i t a b l e   a d j u s t m e n t   m e a n s ,   fo r   e x a m p l e ,   a r e   s h o w n  

as  t h r e a d e d   s c r e w   56  t h r e a d i n g l y   m o u n t e d   on  b r a c k e t   58  a n d  

c a r r y i n g   m o u n t i n g   member  60  to   w h i c h   t h e   t h e r m a l   h e a d  3 0   i s   f i x e d .  

A  r o l l   of  t h e r m a l   t r a n s f e r   r i b b o n   ( n o t   s h o w n ) ,   t y p i c a l l y  

. 0 0 0 2 5 "   Mylarm  r i b b o n   h a v i n g   a  s u i t a b l e   m e l t a b l e   ink   c o m p o s i t i o n  

c o a t i n g ,   is   r o t a t a b l y   m o u n t e d   on  s h a f t   62  and  p r e f e r a b l y   h o u s e d  

in  a  m o l d e d   c a s s e t t e   h o u s i n g   64.  The  t a p e   is  t h r e a d e d   c o a t i n g -  

s i d e   down  so  as  to  t r a v e l   a d j a c e n t   to  t he   p a p e r   t a p e   t h r o u g h   a 

b i t e   b e t w e e n   t h e   t h e r m a l   h e a d   30  and  t h e   i m p r e s s i o n   r o l l e r   42  

and  t h e n   t h r o u g h   t h e   b i t e   b e t w e e n   t he   e x i t   r o l l e r s   to  a  t a k e -  

up  s p o o l   m o u n t e d   on  s h a f t   66,  a l s o   p r e f e r a b l y   a  p a r t   of  c a s s e t t e  

6 4 .  



D r i v e   or  f e e d   r o l l e r   66  and  p i n c h   r o l l e r   68  a r e   p r o v i d e d  

to   a d v a n c e   t a p e   to   t h e   p o s i t i o n   f o r   t h e   n e x t   c y c l e ,  

U n d e r   c o n d i t i o n s   of  h i g h   h u m i d i t y ,   gummed  p a p e r   t a p e   may  

in  t i m e   a d h e r e   to   t h e   r o l l e r s   i f   t h e   t a p e   s t a y s   in   p o s i t i o n  

u n d e r   p r e s s u r e   f o r   l o n g   l e n g t h s   of  t i m e .   T h i s   may  c a u s e   j a m m i n g  

of  t h e   p a p e r   s t r i p   on  s t a r t   up  and  d u r i n g   r o t a t i o n   of  t h e   d r i v e  

r o l l e r s .   To  a v o i d   p r o b l e m s   w i t h   such   s t i c k i n g ,  

t h e   r o l l e r s   a r e   made  to   r e t r a c t   f r o m   t h e  

p a p e r   s t r i p   a t   t h e   c o n c l u s i o n   of  e a c h   p r i n t i n g   c y c l e .   To  a c h i e v e  

t h i s   r e s u l t ,   a r m s   70,   72  and   94  a r e   p i v o t e d   a b o u t   p i v o t   s h a f t s  

74,  76  and   86.   The   d i s t a l   e n d s   78,  80  and  96  of  t h e s e   a r m s  a r e  

n o r m a l l y  m a d e   t o   r e s t   a g a i n s t   c amming   s u r f a c e s   82  f i x e d   on  s h a f t  

84.  The  c a m m i n g   s u r f a c e   i s   a r r a n g e d   such  t h a t   upon   r o t a t i o n   i n  

one  d i r e c t i o n ,   t h e   e n d s   78,  80  and  96  move  i n w a r d l y   t o w a r d   t h e  

s h a f t   84  as   p i n c h   r o l l e r   68,  i m p r e s s i o n   r o l l e r   42  and  u p p e r  

e x i t   r o l l e r   44  a r e   d r i v e n   by  s p r i n g s   ( n o t   shown)   i n t o   p r e s s u r e  

a b u t m e n t   a g a i n s t   t h e   f e e d   r o l l e r ,   t h e   t h e r m a l   h e a d   and  t h e   l o w e r  

e x i t   r o l l .   Upon  r o t a t i o n   in  t h e   o p p o s i t e   d i r e c t i o n ,   t h e   c a m m i n g  

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

c a u s e s  t h e   p i n c h   r o l l e r   68,   t h e   i m p r e s s i o n   r o l l e r   42  and  t h e  

u p p e r   e x i t   r o l l e r  4 4   to   move  away  f r o m   t h e   t a p e   to   r e l i e v e   t h e  

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

The  p o s i t i o n i n g   of  t h e   u p p e r   e x i t   r o l l e r   44  a w a y  

f rom  t h e   t a p e   e n a b l e s   a  v e r y   s i m p l i f i e d   l o a d i n g   of  t h e  

c a r t r i d g e   and  t h r e a d i n g   of  t h e   r i b b o n   so  as  to  a v o i d   a n y  

n e e d   to  t o u c h   t h e   r i b b o n   or  to  f e e d   i t   a r o u n d   any  r o l l -  



e r s   or  g u i d e s .   As  b r o u g h t   ou t   a b o v e ,   a t   t h e   end  of  e a c h  

m a c h i n e   c y c l e   t he   r o l l e r s   a r e   a u t o m a t i c a l l y   moved  out   o f  

c o n t a c t   w i t h   t h e   t h e r m a l   p r i n t   head   and  t h e   l o w e r   e x i t  

r o l l e r .   The  r i b b o n   b r i d g i n g   t he   d i s t a n c e   b e t w e e n   g u i d e s  

90  and  92  is   e a s i l y   i n s e r t e d   i n t o   t he   l a r g e   gap  e x i s t i n g  

b e t w e e n   t he   t h e r m a l   head   and  the   i m p r e s s i o n   r o l l e r   a n d  

t h e   b i t e   b e t w e e n   the   e x i t   r o l l e r s   when  t h e   r o l l e r s   a r e  

in  t h i s   c o n d i t i o n .  

P r e f e r a b l y ,   f e e d   r o l l e r   66,  i m p r e s s i o n   r o l l e r   42,  a n d  

e x i t   r o l l e r   46  a r e   d r i v e n   f rom  a  s i n g l e   r e v e r s i b l e   s t e p p i n g  

m o t o r   ( n o t   shown)   l o c a t e d   a t   d r i v e   s h a f t   85.  For   b e s t   r e s u l t s ,  

t h e   l o w e r   e x i t   r o l l e r   46  i s   d r i v e n   by  a  d r i v e   b e l t   f rom  t h e  

s t e p p i n g   m o t o r   and  l o w e r   e x i t   r o l l e r   46  d r i v e s   an  i d l e r   w h e e l  

86  w h i c h   in  t u r n   d r i v e s   t he   i m p r e s s i o n   r o l l e r   42.  S u i t a b l y ,  

b e l t   88  t r a n s m i t s   t h e   m o t i o n   f rom  i d l e r   w h e e l   86  to  t h e   t a k e -  

up  s p o o l   m o u n t e d   on  s h a f t   6 6 .  

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n ,   t h e   r e v e r s i b l e   s t e p p i n g  

m o t o r   i s   g e a r e d   in  a  o n e - t o - o n e   r a t i o   w i t h   t h e   s h a f t   84  w h i c h  

c a r r i e s   b o t h   t h e   camming  s u r f a c e s - 8 2   and  t h e   t i m i n g   b e l t   p u l l e y .  

One  or  t h e   o t h e r   of  t h e s e   w i l l   be  d r i v e n   by  s h a f t   84,  d e p e n d i n g  

on  t h e   d i r e c t i o n   of  r o t a t i o n ,   t h r o u g h   s u i t a b l e   o v e r r u n n i n g  

c l u t c h e s .   When  t h e   s t e p p i n g   m o t o r   t u r n s   in  a  f i r s t   d i r e c t i o n ,  

t h e   P o l y c l u t c h   a r r a n g e m e n t   t r a n s m i t s   t h e   m o t i o n   to   t h e   c a m m i n g  

s u r f a c e   f o r   m o v e m e n t   of  t h e   d i s t a l   e n d s   of  t h e   a rms  70,  72,  a n d  

94.  A t  t h e   same  t i m e   t h e   o v e r - r u n n i n g   c l u t c h   w i l l   not   t r a n s m i t  

any  m o t i o n   t h r o u g h   t he   b e l t   d r i v e .   C o n v e r s e l y ,   when  the   m o t o r  

t u r n s   in  t h e   o p p o s i t e   d i r e c t i o n ,   t h e   m o t i o n   i s   t r a n s m i t t e d  

t h r o u g h   t h e   b e l t   d r i v e   f o r   d r i v i n g   t h e   f e e d   r o l l e r ,   i m p r e s s i o n  

r o l l e r ,   and  e x i t   r o l l e r s .  



The  o p e r a t i o n   of  t h e   d r i v e   m e c h a n i s m . w i l l   now  be  d e s c r i b e d  

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

g u i d e s  3 8   and  40  and  t h e   f r e e   end  i s   s i t u a t e d   a p p r o x i m a t e l y   a t  

t h e   b i t e   b e t w e e n   t h e   t h e r m a l   head   30  and  t h e   i m p r e s s i o n   r o l l e r  

42 .   I t   i s   a l s o   a s s u m e d   t h a t   t h e   p i n c h   r o l l e r   68,  t h e   i m p r e s s i o n  

r o l l e r   42  and  u p p e r   e x i t   r o l l e r   44  a r e   in   t h e   p r e s s u r e - r e l i e f  

p o s i t i o n   away  f r o m   t h e   t a p e .  

As  t h e   p r i n t i n g   o p e r a t i o n   c o m m e n c e s ,   t h e   camming  s u r f a c e  

82  i s   r o t a t e d   so  as   to   e n a b l e   t h e   a rms   70,   72  and  94  to  m o v e  

i n w a r d l y   t o w a r d   s h a f t  8 4   to  in  t u r n   b r i n g   t h e   p i n c h   r o l l e r   68  

and   i m p r e s s i o n   r o l l e r  4 2   i n t o   p r e s s u r e   a b u t m e n t   a g a i n s t   t h e  

p a p e r   t a p e .   Wi th   t h e   r o l l e r s   in   s u c h   a b u t m e n t ,   one  of  t h e  

k n i v e s   48  or  50  i s   a c t u a t e d   u n d e r   command  of  t h e   m i c r o p r o c e s s o r  

d e p e n d i n g   upon  t h e   l e n g t h   of  t h e   m e t e r   s t r i p   d e s i r e d ,   t h a t   i s ,  

w h e t h e r   a  s l o g a n   or  t h e   l i k e   i s   d e s i r e d .   The  d r i v e   r o l l e r s   a r e  

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

p r i n t   head   and  t h r o u g h   t h e   b i t e   of  t h e   e x i t   r o l l e r s   44  and  4 6  

a n d   f rom  t h e n c e   o u t   t h e   s l o t   16.  At  t h e   same  t i m e ,   f e e d   r o l l e r  

66  i s   d r i v i n g   t h e   r e m a i n i n g   t a p e   i n t o   p r e - p o s i t i o n   f o r   t h e   n e x t  

p r i n t i n g   c y c l e .  

A s  t h e   t a p e   i s   t r a v e l i n g   p a s t   t h e   t h e r m a l   h e a d ,   t h e  

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

t h e   t a p e .   In  r e s p o n s e   to   o u t p u t   commands   f rom  t h e   m i c r o c o m p u t e r ,  

t h e   t h e r m a l   e l e m e n t s   of  t h e   t h e r m a l   h e a d   a r e   h e a t e d   in  a  p a t t e r n e d  

s e q u e n c e   to   c r e a t e   t h e   d e s i r e d   i m a g e   l i n e - b y - l i n e   on  t he   t a p e  

t r a v e l i n g   p a s t   t h e   h e a d   as  t h e   i nk   c o a t i n g   on  t h e   t h e r m a l  

t r a n s f e r   r i b b o n   i s   h e a t e d   and  l i f t e d   f r o m   t h e   t h e r m a l   t r a n s f e r  

r i b b o n   and  d e p o s i t e d   on  t h e   p a p e r   t a p e .  



When  t h e   p r i n t i n g   has   f i n i s h e d   and  t h e   t a p e   has   b e e n  

p r e - p o s i t i o n e d   f o r   t h e   n e x t   c y c l e ,   p r e s s u r e   i s   t h e n   r e l i e v e d  

on  t h e   f e e d   r o l l e r   and  t h e   i m p r e s s i o n   r o l l e r   by  t h e   r o t a t i o n   o f  

t h e   camming  s u r f a c e   82  i n t o   i t s   i n i t i a l   p o s i t i o n   to   a g a i n   l i f t  

p i n c h   r o l l e r   68  a n d  t o   p i v o t   i m p r e s s i o n   r o l l e r   42  away  f rom  t h e  

p a p e r   t a p e .  

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

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

h e r e i n   c h o s e n   f o r   t h e   p u r p o s e   of  i l l u s t r a t i o n ,   w h i c h   do  n o t  

c o n s t i t u t e   d e p a r t u r e s   f rom  the   s c o p e   of  t h e  i n v e n t i o n .  



1.  T h e r m a l   p r i n t i n g   means   f o r   use   in  an  e l e c t r o n i c  

p o s t a g e   m e t e r   (10)   of  t h e   t y p e   i n c l u d i n g   a c c o u n t i n g  

means   (18)   and   m e a n s   (22)   f o r   i n p u t t i n g   p o s t a l  

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

o t h e r   i n d i c i a ,   s a i d   p r i n t i n g   means   c h a r a c t e r i z e d   b y :  

(a)   a  t h e r m a l   p r i n t   h e a d ( 3 0 )   w h i c h   i n c l u d e s   a  

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

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

p r e d e t e r m i n e d   t e m p e r a t u r e ;  

(b)  a   t a p e   m o v i n g   means   ( 4 4 , 4 6 )   f o r   m o v i n g   a  

t a p e   p a s t   t h e   i n d i v i d u a l   e l e m e n t s   of  t h e   p r i n t  

h e a d ,   s a i d   t a p e   m o v i n g   means   i n c l u d i n g   k n i f e   m e a n s  

( 4 8 , 5 0 )   f o r   c u t t i n g   t a p e   p r i o r   to  t h e   p r i n t i n g   o f  

d a t a ;   a n d  

(c)  a  t h e r m a l   t r a n s f e r   r i b b o n   t r a n s p o r t a t i o n  

m e a n s   ( 6 2 , 6 6 )   f o r   t r a n s p o r t i n g   a  t r a n s f e r   r i b b o n  

h a v i n g   a  m e l t a b l e   i n k   c o m p o s i t i o n   t h e r e o n ,   so  t h a t  

p o r t i o n s   of  s a i d   t h e r m a l   t r a n s f e r   r i b b o n   can  b e  

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

e l e m e n t s   and  s a i d   t a p e   w h e r e b y   when  s a i d   t h e r m a l  

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

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

h e a t e d   e l e m e n t s   i s   t r a n s f e r a b l e   to  t h e   t a p e .  

2.  An  e l e c t r o n i c   p o s t a g e   m e t e r   (10)   c o m p r i s i n g  

a c c o u n t i n g   means   (18)   and  means   (22)   f o r   i n p u t t i n g  

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

means   a c c o r d i n g   to  c l a i m   1 .  
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