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(54)  Printing  machine. 

A  printing  machine  in  which  a  document  is  fed  to  a  print- 
ing  station  (13)  where  an  impression  of  a  row  of  printing 
characters  is  delivered,  on  application  of  pressure  between 
the  document  and  the  characters,  to  the  document  by  a  thin 
plastic  inked  tape  (1)  which  passes  from  a  supply  spool  (3)  via 
the  printing  station  to  take-up  spool  (5)  on  which  tape  is 
incrementally  wound  between  printing  impressions. 

In  order  to  reduce  swell  of  the  take-up  spool  and  axial 
movement  of  tape  thereon,  a  rotatable  cylindrical  indexing 
member  (87)  provided  with  a  circular  series  of  projections  (89) 
is  biassed  into  driving  engagement  with  tape  on  the  take-up 
spool  so  that  several  layers  of  tape  are  penetrated  and  tape  in 
the  outer  layer  perforated  by  a  projection  extends  through 
apertures  in  inner  layers  formed  by  the  projection  thereby 
fixedly  securing  the  outer  layer  relative  to  the  inner  layers. 



This  i n v e n t i o n   r e l a t e s   to  p r i n t i n g   m a c h i n e s .  

In  p r i n t i n g   machines  in  which  a  t h in   p l a s t i c   i n k e d  

tape  d e l i v e r s   an  impres s ion   of  a  row  of  p r i n t i n g   c h a r a c t e r s   t o  

a  document  fed  to  a  p r i n t i n g   s t a t i o n ,   and  a  s i n g l e   dr ive   means 

i n c r e m e n t a l l y   winds  tape  from  a  supply  spool  by  way  of  t h e  

p r i n t i n g   s t a t i o n   to  a  t ake-up   spool ,   a  v a r i e t y   of  problems  may 

be  e n c o u n t e r e d .  

During  p r i n t i n g ,   a  row  of  p r i n t i n g   c h a r a c t e r s   is  p r e s s e d  

a g a i n s t   the  tape  at  the  p r i n t i n g   s t a t i o n ,   and  on  r e l e a s e   of  p r e s s u r e  

the  tape  g e n e r a l l y   remains  in  engagement  with  the  c h a r a c t e r s .   I n  

t y p e w r i t e r s   or  s i m i l a r   machines  where  only  one  c h a r a c t e r   is  p r i n t e d  

at  each  s t r oke ,   the  force   needed  to  r e l e a s e   the  tape  from  t h e  

c h a r a c t e r   is  small ,   but  for   a  row  of  c h a r a c t e r s ,   the  force   r e q u i r e d  

can  be  s u b s t a n t i a l .   If   the  fo rce   is  a p p l i e d   suddenly,   tape  may 

unspool   from  the  supply  spool ,   or  the  tape  may  t ea r   or  break,   and  

a c c o r d i n g l y   i t   is  n e c e s s a r y   to  d i s t r i b u t e   the  force   in  some  way. 

Moreover,   in  some  p r i n t i n g   machines  the  c o n f i g u r a t i o n   is  such  t h a t ,  

as  the  amount  of  tape  wound  onto  the  t ake-up   spool  i n c r e a s e s ,   t h e  

p lane   of  the  tape  p a s s i n g   from  the  p r i n t   s t a t i o n   to  the  t a k e - u p  

spool  l i e s   more  n e a r l y   in  the  p lane   of  the  row  of  p r i n t i n g   c h a r a c t e r s  

and  the  force   needed  to  r e l e a s e   the  tape  from  the  c h a r a c t e r s  

i n c r e a s e s .  

In  many  p r i o r   a r t   machines  the  take-up  spool  becomes 

swol len;   tha t   i s ,   i t   has  a  l a r g e r   d i ame te r   for   a  given  l eng th   o f  



tape  wound  t he r eon   than  the  d iameter   of  a  supply  spool  s u p p o r t i n g  

the  same  l e n g t h   of  t ape .   Swel l ing   may  be  caused  by  loose   w i n d i n g  

of  tape  onto  the  t ake -up   spool .   Also,  the  tape  becomes  embossed 

by  impact  of  the  p r i n t i n g   c h a r a c t e r s   which,  p a r t i c u l a r l y   i n  

a s s o c i a t i o n   with  loose   winding,   can  cause  s u b s t a n t i a l   s w e l l i n g .  

Such  s w e l l i n g   should  be  avoided  i f   p o s s i b l e .   F i r s t ,   i t   c a n  

render   the  fo rce   needed  to  r e l e a s e   tape  from  the  c h a r a c t e r s  

u n n e c e s s a r i l y   l a r g e   as  d e s c r i b e d   above.  Secondly,   i t   c a u s e s  

i n e f f i c i e n t   use  of  space  w i th in   the  machine  and,  i f   the  s u p p l y  

spool  and  t ake -up   spool  are  p rov ided   w i th in   a  c a r t r i d g e ,   the  s i z e  

of  the  c a r t r i d g e   r e q u i r e d   to  accommodate  the  take-up  spool  may 

become  u n a c c e p t a b l y   l a r g e .   Th i rd ly ,   s l i ppage   of  tape  on  the  t a k e - u p  

spool  is  l i k e l y .  

As  the   d i ame te r   of  the  take-up  spool  i n c r e a s e s ,   a n d  

p a r t i c u l a r l y   i f   the  tape  is  being  t i g h t l y   wound  onto  the  s p o o l ,  

the  tape  has  a  t endency   to  move  a x i a l l y   dur ing  winding.  T h u s ,  

the  s u r f a c e s   formed  by  the  edges  of  tape  wound  on  the  t a k e - u p  

spool ,   i n s t e a d   of  be ing   f l a t   and  ly ing   p e r p e n d i c u l a r   to  t h e  

axis  of  r o t a t i o n   of  the  spool ,   become  c o n i c a l .   This  a x i a l  

movement  i n t r o d u c e s   a d d i t i o n a l   s t r e s s e s   to  the  winding  mechanism 

and  t he re   is  a  danger  of  t h e t a p e   b r e a k i n g .  

Tape  is  wasted  i f   the  take-up  spool  is  i n c r e m e n t e d  

through  a  f i xed   angle   between  p r i n t i n g   s t r o k e s ,   and  t h e  w a s t a g e  

i n c r e a s e s   as  the  d i ame te r   of  the  tape  on  the  t a k e - u p   spool  i n c r e a s r s .  

Consequent ly   i t   is  p r e f e r a b l e   to  wind  tape  onto  the  t ake-up   s p o o l  



in  equal  i n c r e m e n t s .  

Var ious   p r o p o s i t i o n s   have  been  made  to  overcome  t h e s e  

problems,   but  they  g e n e r a l l y   employ  a  good  deal  of  a d d i t i o n a l  

complex  mechanism  which  is  u n d e s i r a b l e .  

It  is  a c c o r d i n g l y   an  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 rov ide   an  improved  and  s i m p l i f i e d   p r i n t i n g   mach ine .  

The  p r e s e n t   i n v e n t i o n   c o n s i s t s   in  a  p r i n t i n g   m a c h i n e  

compr i s ing   a  p r i n t i n g   s t a t i o n   and  a  p r i n t i n g   device  for  p r e s e n t i n g  

a  row  of  p r i n t i n g   c h a r a c t e r s   to  the  p r i n t i n g   s t a t i o n ;   a  s u p p l y  

spool  and  take-up   spool  with  a  t h i n   p l a s t i c   inked  tape  e x t e n d i n g  

t he r ebe tween   by  way  of  the  p r i n t i n g   s t a t i o n ;   means  for  a p p l y i n g  

p r e s s u r e   between  the  row  of  p r i n t i n g   c h a r a c t e r s   and  a  document  

fed  to  the  p r i n t i n g   s t a t i o n   so  t h a t   an  impres s ion   of  said  row 

is  d e l i v e r e d   by  the  tape  to  the  document  dur ing  dwell  of  t h e  

tape  at  the  p r i n t i n g   s t a t i o n ;   and  a  d r ive   means  for  i n c r e m e n t a l l y  

winding  said  tape  from  the  supply  spool  onto  the  take-up  s p o o l ,  

c h a r a c t e r i z e d   in  t h a t   the  d r ive   means  comprises   a  g e n e r a l l y  

c y l i n d r i c a l   r o t a t a b l e   i ndex ing   member  p rov ided   with  a  c i r c u l a r  

s e r i e s   of  p r o j e c t i o n s   ex t end ing   around  the  c i r c u m f e r e n c e   of  t h e  

member  and  the  ax is   of  r o t a t i o n   of  the  member  ex tending   p a r a l l e l  

with  the  axis   of  r o t a t i o n   of  the  t ake -up   spool ,   and  b i a s s i n g  

means  b i a s s i n g ,   in  o p e r a t i o n ,   the  i ndex ing   member  into  d r i v i n g  

engagement  with  tape  on  the  take-up  spool  with  s u f f i c i e n t   f o r c e  

to  p e n e t r a t e   s eve ra l   l a y e r s   of  tape  so  tha t   tape  in  the  o u t e r  

l aye r   p e r f o r a t e d   by  a  p r o j e c t i o n   extends   through  a p e r t u r e s   i n  

inner   l a y e r s   formed  by  the  p r o j e c t i o n   the reby   f i x e d l y   s e c u r i n g  

the  ou te r   l a y e r   r e l a t i v e   to  the  i nne r   l a y e r s .  



P r e f e r a b l y ,   the  i ndex ing   member  is  p rov ided   with  two 

c i r c u l a r   s e r i e s   of  p r o j e c t i o n s   ex t end ing   around  the  c i r c u m f e r e n c e  

of  the  member.  M i t i g a t i o n   of  v a r i o u s   of  the  problems  d e s c r i b e d  

above,  such  as  the  ax ia l   movement  of  tape  on  the  t ake -up   s p o o l ,  

may  be  a s s i s t e d   by  the  i ndex ing   member  having  the  two  s e r i e s   o f  

p r o j e c t i o n s   s i t u a t e d   in  r e l a t i o n   to  the  t ake -up   spool  at  l o c a t i o n s  

e q u a l l y   spaced  from  the  c e n t r e - l i n e   of  tape  on  the  t ake -up   s p o o l ,  

and  p r e f e r a b l y ,   each  s e r i e s   has  the  same  number  of  p r o j e c t i o n s  

and  each  p r o j e c t i o n   in  the  second  s e r i e s   l i e s   on  a  l i n e   p a r a l l e l  

to  the  axis   of  r o t a t i o n   of  the  member  through  a  r e s p e c t i v e   p r o j e c t i o n  

in  the  f i r s t   s e r i e s .  

Advantageous ly ,   the  d r ive   means  comprises   a  r e c i p r o c a b l e  

d r i v i n g   mechanism  whereby  the  i ndex ing   member  is  d r iven   in  one  

sense  only  and  through  a  p r e d e t e r m i n e d   angle   by  each  r e c i p r o c a t i o n  

of  the  d r i v i n g   mechanism,  so  t ha t   the  i n d e x i n g   member  e f f e c t s   w i n d i n g  

onto  the  t ake-up   spool  of  equal  i n c r e m e n t s   of  tape  upon  r e s p e c t i v e  

r e c i p r o c a t i o n s   of  the  d r i v i n g   mechanism.  

In  one  form  of  the  i n v e n t i o n   the  means  for   a p p l y i n g   p r e s s u r e  

between  the  row  of  p r i n t i n g   c h a r a c t e r s   and  a  document  fed  to  t h e  

p r i n t i n g   s t a t i o n   comprise  an  i m p r e s s i o n   wheel  r o t a t a b l y   mounted  on 

a  sha f t   c a r r i e d   at  r e s p e c t i v e   ends  t h e r e o f   on  p a r a l l e l   end le s s   bands  

dr iven   by  powered  wheel  means  in  engagement  with  one  at  l e a s t   o f  

sa id   bands,   the  ends  of  the  sha f t   when  t r a v e r s i n g   the  upper   run  o f  

the  end less   bands  r e s i l i e n t l y   engaging  r e s p e c t i v e   r a i l s   as  t h e  

impre s s ion   wheel  performs  a  p r i n t i n g   s t r o k e .  



S u i t a b l y ,   the  sha f t   of  the  impre s s ion   wheel  at  t h e  

comple t ion   of  each  p r i n t i n g   s t roke   a c t u a t e s   the  r e c i p r o c a b l e  

d r i v i n g   mechanism.  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d ,   by  way  o f  

example,  with  r e f e r e n c e   to  the  accompanying  drawings ,   in  w h i c h : -  

Figure   1  is  a  r e a r   e l e v a t i o n   of  a  p r i n t i n g   mach ine  

a c c o r d i n g   to  the  i n v e n t i o n ;  

Figure   2  is  a  s ide  e l e v a t i o n   of  the  p r i n t i n g   m a c h i n e  

of  F igure   1;  and  

Figure   3  i s   a  f r o n t   e l e v a t i o n   of  the  p r i n t i n g .  m a c h i n e  

of  the  p r e c e d i n g   F i g u r e s .  

The  drawings  i l l u s t r a t e   a  p r i n t i n g   machine  c o m p r i s i n g  

a  p r i n t i n g   s t a t i o n   13  and  a  p r i n t i n g   device  in  the  form  o f  

p r i n t i n g   box  12.  At  the  p r i n t i n g   s t a t i o n   13  is  l o c a t e d   a  

p r i n t   t ab l e   15  to  which  documents  to  be  p r i n t e d ,   for  example  

cheques  or  l o t t e r y   t i c k e t s ,   are  fed.  The  p r i n t i n g   box  12 

is  a  number  wheel  coun te r   of  known  form  and  p r e s e n t s   a  row  o f  

p r i n t i n g   c h a r a c t e r s   at  the  p r i n t i n g   s t a t i o n   for   forming  a  p r i n t i n g  

i m p r e s s i o n   on  a  document  fed  to  p r i n t   t a b l e   15.  Af t e r   each  p r i n t i n g  

s t r o k e   the  coun te r   is  advanced  to  change  one  or  more  c h a r a c t e r s   o f  

the  row  as  h e r e i n a f t e r   i n d i c a t e d .   The  p r i n t i n g   machine  f u r t h e r  

comprises   a  supply  spool  3  on  which  tape  1  is  held  in  a  known 

manner  by  a  tape  t e n s i o n i n g   sp r ing ,   not  shown,  and  a  t a k e - u p  

spool  5.  The  tape  is  t h in   and  c o n s i s t s   of  a  p l a s t i c ,   for  example  

p o l y e t h y l e n e ,   coated   with  ink  on  one  s ide  t h e r e o f ,   the  term  " i n k "  

being  employed  h e r e i n   to  d e s i g n a t e   any  fom  of  marking  m a t e r i a l .  



The  tape  1  extends  with  the  inked  s ide  t h e r e o f   f ac ing   downwardly ,  

from  supply  spool  3,  around  guide  7,  beneath   a  lower  member  11 

of  the  p r i n t i n g   box  12  which  p rov ides   a  h o r i z o n t a l   run  of  t a p e  

at  p r i n t i n g   s t a t i o n   13,  and  around  guide  9  to  ' the   t a k e - u p  

spool  5.  Thus  at  p r i n t i n g   s t a t i o n   13,  the  tape  passes   b e t w e e n  

p r i n t   t a b l e   15  and  lower  member  11.  Beneath  p r i n t   t a b l e   15 

is  p rov ided   a  p r i n t i n g   i m p r e s s i o n   wheel  17  for   app ly ing   p r e s s u r e  

between  the  row  of  p r i n t i n g   c h a r a c t e r s   p r e s e n t e d   by  p r i n t i n g  

box  12  and  a  document  fed  to  the  p r i n t i n g   s t a t i o n   13,  so  t ha t   a n  

impre s s ion   of  the  row. is  d e l i v e r e d   by  the  inked  tape  to  t h e  

document  dur ing  dwell  of  the  tape  at  the  p r i n t i n g   s t a t i o n .  

During  each  p r i n t i n g   s t roke   the  impre s s ion   wheel  17  p r o j e c t s  

through  a  s l o t   in  the  p r i n t   t a b l e  t o   p re s s   the  document  to  b e  

p r i n t e d   a g a i n s t   the  row  of  p r i n t i n g   c h a r a c t e r s ,   and  to  t h i s  e n d  

wheel  17  is  r o t a t a b l y   mounted  on  a  t r a n s v e r s e   shaf t   19  the  ends  

of  which  are  secured  to  r e s p e c t i v e   p a r a l l e l   end less   cha ins   21 

each  of  which  passes   over  a  p a i r   of  guide  s p r o c k e t s   23.  At  e a c h  

end  of  the  sha f t   19  inward ly   of  the  connec t i on   t h e r e o f   with  t h e  

c o r r e s p o n d i n g   chain  21  is  a  r o l l e r   25  c a r r y i n g   a  r e s i l i e n t   t y re   2 7 .  

When  the  p a r t s   of  the  chains   21  to  which  the  ends  of  the  shaf t   19 

are  secured   are  each  d i sposed   in  the  upper  run  of  the  c o r r e s p o n d i n g  

chains   the  t y r e s   27  of  r o l l e r s   25  engage  r e s p e c t i v e   r a i l s   29 

p rov ided   by  b r a c k e t s   31  secured   to  the  s ides   of  the  m a c h i n e .  

Thus  on  d r i v i n g   of  the  chains   21  as  the  wheel  17  t r a v e r s e s   the  s l o t  

in  the  t a b l e   15  to  perform  the  p r i n t i n g   s t roke   the  t y r e s   27  p r e s s  



on  the  r a i l s   29  and  c u s h i o n   the  fo rce   between  the  wheel  17  and  t h e  

row  of  p r i n t i n g   c h a r a c t e r s   p r e s e n t e d   by  p r i n t i n g   box  12  so  t h a t  

the  l i k e l i h o o d   of  damage  to  the  c h a r a c t e r s   is  r educed .   Where 

c h a r a c t e r s   are  p r o v i d e d   in  bar   coded  form  i t   is   most  i m p o r t a n t   t o  

p r e v e n t   damage  to  the  c h a r a c t e r s   which  could  r e s u l t   in  f a i l u r e  

to  p r i n t   the  bar  code  in  a  form  which  could  be  c o r r e c t l y   r e a d .  

The  c u s h i o n i n g   of  the  p r i n t i n g   s t r o k e   could  be  e f f e c t e d   in  o t h e r  

ways,  for   example,  by  hav ing   a  r e s i l i e n t   mounting  of  the  p r i n t i n g  

box  on  the  machine  frame  or  by  having  the  i m p r e s s i o n   wheel  17 

r e s i l i e n t l y   mounted  on  the  s h a f t   1 9 .  

The  cha ins   21  are  d r iven   from  an  e l e c t r i c   motor  30 

which  by  way  of  a  gear   box  32  d r ive s   a  p u l l e y   33  the  l a t t e r   b e i n g  

coupled   by  means  of  a  b e l t   35  to  a  f u r t h e r   p u l l e y   37.  R o t a t a b l e  

with  the  f u r t h e r   p u l l e y   37  is   a  p a i r   of  s p r o c k e t s   39  which  a r e  

connec t ed   by  a  c ross   s h a f t   41  and  which  engage  the  lower  r u n  

of  the  r e s p e c t i v e   c h a i n s   21  and  t e n s i o n   and  d r ive   the  same. 

At  the  c o m p l e t i o n   of  each  p r i n t i n g   s t r o k e ,   the  s h a f t   19 

as  i t   p a s s e s   around  s p r o c k e t s   23  from  the  upper   to  the  lower  r u n  

of  the  cha ins   21  e f f e c t s   r e c i p r o c a t i o n   of  a  r e c i p r o c a b l e   d r i v i n g  

mechanism  for   the  pu rpose   of  i ndex ing   the  t ake -up   spool  5  a s  

h e r e i n a f t e r   d e s c r i b e d .  

The  r e c i p r o c a b l e   d r i v i n g   mechanism  i n c l u d e s   an  u p r i g h t   rod  43 

p i v o t a l l y   mounted  at  i t s   lower  end  in  a  suppor t   45  and  hav ing   an  upper   p a r t  

d i sposed   in  the  pa th   of  the   sha f t   19.  A  f u r t h e r   h o r i z o n t a l l y   d i s p o s e d   r o d  

47  is  p i v o t a l l y   s u p p o r t e d   in  a  suppor t   49  l o c a t e d   at  the  s ide  of  t h e  



machine  oppos i te   the  motor  d r i ven   b e l t   35  and  extends  through  a  h o r i z o n t a l  

s l o t   51  in  the  side  of  the  machine  a d j a c e n t   the  b e l t   35.  The  end  o f  

the  rod  47  which  p r o j e c t s   th rough  the  s l o t   51  is  p ivoted   to  a  forward  end 

of  a  l ink   53  a  rearward   end  of  which  is  p i v o t a l l y   connected  to  a  b e l l  

crank  55  which  is  p i v o t a l l y   suppor t ed   at  57  on  the  side  of  the  m a c h i n e .  

A  t e n s i o n   sp r ing   59  connected  between  the  be l l   crank  55  and  the  side  o f  

the  machine  b i a s s e s   the  b e l l   crank  upwardly  which  in  turn  b i a s s e s   t h e  

l i nk   53  r e a rwa rd ly   and  f u r t h e r   b i a s s e s   the  rod  47  into  engagement  w i t h  

u p r i g h t   rod  43  and  with  the  forward  end  of  the  s l o t   51 .  

P i v o t a l l y   connected  to  the  b e l l   crank  55  is  an  u p w a r d l y  

ex tend ing   l ink   58  which  is  formed  with  b i f u r c a t i o n s   60  in  an  upper  p a r t  

t h e r e o f   and  between  w h i c h  i s   p i v o t a l l y   secured  an  arm  61  which  i s  

secured  to  a  s h a f t   63  which  ex tends   p a r a l l e l   with  the  axes  of  the  s u p p l y  

and  take-up  spools   3  and  5  so  t h a t   r e c i p r o c a t i o n   of  the  end  of  the  arm  61 

secured  to  l ink   58,  which  occurs  each  time,  when  at  the  end  of  a  p r i n t i n g  

s t r o k e , t h e   rod  43  is  engaged  by  the  t r a n s v e r s e   shaf t   19,  e f f e c t s   r o t a r y  

r e c i p r o c a t i o n   of  the  sha f t   6 3 .  

Secured  to  the  s h a f t   63  is  a  crank  65  formed  with  holes   67  which  

enable  the  throw  of  the  crank  to  be  a d j u s t e d .   Attached  to  one  of  t h e  

holes  67  is  one  end  of  a  cord  69  which  passes   round  a  pu l l ey   71  of  a  

c lu tch   73  and  the  other   end  of  which  is  a t t ached   to  an  end  of  a  t e n s i o n  

spr ing   74  the  oppos i t e   end  of  which  is  anchored  to  the  side  of  the  m a c h i n e .  

The  c lu tch   73  has  an  output   member  secured  to  a  sha f t   75  which  e x t e n d s  

p a r a l l e l   with  the  spools   3  and  5  and  the  c lu tch   provides   a  one-way  d r i v e  

means  for  the  s h a f t   75  which  is  r o t a t e d   through  a  cons tan t   angle ,   which  

depends  on  the  throw  of  the  crank  65  a f t e r   each  p r i n t i n g   s t r o k e .  

The  sha f t   75  is  p e n d e n t l y   suppor ted   from  the  top  of  the  machine  

by  means  of  drop  l inks   77  secured   to  the  shaf t   and  p ivoted   to  an  u p p e r  



p a r a l l e l   rod  79  mounted  by  members  80  from  the  top  of  the  m a c h i n e .  

The  s t r u c t u r e   compr i s ing   the  c l u t c h   73,  shaf t   75  and  l i n k s   77 

is  b i a s s e d   towards  the  t ake -up   spool  5  by  means  of  a  t e n s i o n  

spr ing   81,  the  o p p o s i t e   ends  of  which  are  connected  to  r e s p e c t i v e  

anchorages   83,  85  on  the  body  of  the  machine  and  secured  r e l a t i v e  

to  the  shaf t   75.  

A  c y l i n d r i c a l   i ndex ing   member  87  is  mounted  on  sha f t   75 

for  r o t a t i o n   t h e r e w i t h   at  a  l o c a t i o n   f ac ing   tape  wound  onto  t h e  

take-up   spool  5  so  t ha t   the  ax is   of  r o t a t i o n   of  member  87  e x t e n d s  

p a r a l l e l   with  the  ax is   of  r o t a t i o n   of  the  t ake-up   spool.   E x t e n d i n g  

around  the  c i r c u m f e r e n c e   of  the  member  are  two  c i r c u l a r   s e r i e s   88 

and  90  of  p r o j e c t i o n s   89.  B i a s s i n g   means  compr is ing   sp r ing   81 

b i a s s e s   the  member  in to   d r i v i n g   engagement  with  tape  on  t h e  

t ake-up   spool  with  s u f f i c i e n t   fo rce   to  p e n e t r a t e   s eve ra l   l a y e r s  

of  tape  so  tha t   tape  in  the  ou te r   l aye r   p e r f o r a t e d   by  a  p r o j e c t i o n  

extends  through  a p e r t u r e s   in  i nne r   l aye r s   formed  by  the  p r o j e c t i o n  

the reby   f i x e d l y   s e c u r i n g   the  ou t e r   l a y e r   r e l a t i v e   to  the  i nne r   l a y e r s .  

The  take-up  spool  5  compr ises   a  ca rdboard   former  (not  shown)  and  

p r i o r   to  s eve ra l   t u rn s   of  tape  having  accumulated  on  the  f o r m e r  

the  p r o j e c t i o n s   89  p e n e t r a t e   the  few  turns   of  tape  on  the  f o r m e r  

and  the  former  i t s e l f .   The  two  s e r i e s   of  p r o j e c t i o n s   are  s i t u a t e d  

in  r e l a t i o n   to  the  t ake -up   spool  at  l o c a t i o n s   equa l ly   spaced  f rom 

the  c e n t r e - l i n e   of  tape  on  the  t ake-up   spool.   Each  s e r i e s   has  t h e  

same  number  of  p r o j e c t i o n s   89  and  each  p r o j e c t i o n   in  s e r i e s   88 



l i e s   on  a  l i n e   p a r a l l e l   to  the  axis   of  r o t a t i o n   of  member  87 

through  a  r e s p e c t i v e   p r o j e c t i o n   in  s e r i e s   90.  The  spac ing   o f  

p r o j e c t i o n s   in  each  s e r i e s   is  such  t h a t ,   even  when  the  d i a m e t e r  

of  tape  on  the  t ake -up   spool  is  smal l ,   two  p r o j e c t i o n s   p e n e t r a t i n g  

the  tape ,   one  from  each  s e r i e s ,   are  not  withdrawn  from  the  t o p  

few  l a y e r s   of  tape  as  the  i ndex ing   member  r o t a t e s   u n t i l   the  n e x t  

two  succeed ing   p r o j e c t i o n s   have  p e r f o r a t e d   and  formed  a p e r t u r e s   i n  

more  than  one  l a y e r   of  the  t a p e .  

With  the  p r o j e c t i o n s   thus  a r ranged   and  the  i n d e x i n g  

member  87  b i a s s e d   in to   d r i v i n g   engagement  with  tape  on  the  t a k e - u p  

spool  so  t h a t   s e v e r a l   l a y e r s   of  tape  are  p e n e t r a t e d   by  p r o j e c t i o n s ,  

the  tape  is  t i g h t l y   wound  and  s w e l l i n g   of  the  take-up  spool  and  

the  tendency  for   tape  to  s l i p   on  the  spool  are  i n h i b i t e d .   A l s o ,  

because  s e v e r a l   l a y e r s   of  tape  are  p e n e t r a t e d   the  force   needed  t o  

r e l e a s e   the  tape  from  the  row  of  p r i n t i n g   c h a r a c t e r s   at  each  p r i n t  

s t roke   is  d i s t r i b u t e d ,   and  t h e r e   is  l i t t l e   a x i a l   movement  of  t a p e  

on  the  t ake -up   s p o o l .  

The  r e c i p r o c a b l e   d r i v i n g   mechanism  dr ives   the  i n d e x i n g  

member  in  one  sense  only  and  through  a  p r e d e t e r m i n e d   angle  d u r i n g  

each  r e c i p r o c a t i o n ,   and  the  p o s i t i v e   d r i v i n g   connec t ion   a f f o r d e d  

between  the  i ndex ing   member  87  and  tape  on  the  take-up  spool  e n s u r e s  

that   a f t e r   each  p r i n t i n g   s t r o k e   equal  l eng ths   of  tape  are  wound 

onto  the  t ake -up   spool ,   and  wastage  of  tape  is  a v o i d e d .  

In  o rder   to  enable   r ep lacement   of  the  spools   3  and  5,  member .  

87  is  w i thd rawab le   from  the  t ake -up   spool.   To  t h i s   end  a  c o l l a r   91  i s  



secured  to  the  s h a f t   75  and  f ixed   to  the  c o l l a r   is  a  handle   93 

compr i s ing   a  rod  95  f i xed   at  one  end  to  the  c o l l a r ,   a  knob  97 

at  the  end  of  the  rod  95  o p p o s i t e   the  c o l l a r ,   a  shor t   s l eeve   99 

f ixed   to  the  rod  and  a  stop  c o l l a r   101  secured   to  the  s l eeve   99 .  

The  s leeve   99  in  the  o p e r a t i v e   p o s i t i o n   of  the  member  87,  i . e .  

in  which  the  p r o j e c t i o n s   89  p e n e t r a t e   s e v e r a l   l a y e r s   of  t a p e  

on  the  spool  5,  ex tends   through  a  l a rge   pa r t   of  the  a p e r t u r e  

of  a  keyhole   s l o t   105  in  the  side  of  the  machine.  In  t h i s  

p o s i t i o n   the  stop  c o l l a r   101  l i m i t s   t r a v e l   of  the  i ndex ing   member 

towards  the  t ake -up   spool .   By  p u l l i n g   on  the  knob  97,  the  s l eeve   99 

is  moved  to  a  p o s i t i o n   where  i t s   inner   end  is  l o c a t e d   o u t s i d e  

the  keyhole   s l o t   so  t h a t   the  knob  97  can  then  be  lowered  and  

r e l e a s e d   to  b r i n g   the  inner   end  of  the  s leeve   99  in to   a b u t t i n g  

r e l a t i o n s h i p   with  the  nar rower   pa r t   of  the  keyhole   s l o t   a p e r t u r e  

in  which  p o s i t i o n   the  i ndex ing   member  87  is  held  with  i t s  

p r o j e c t i o n s   wi thdrawn  from  tape  on  t h e t a k e - u p   spool .   R a i s i n g  

of  the  knob  97  r e s t o r e s   the  i ndex ing   member  87  to  i t s   o r i g i n a l  

o p e r a t i v e   p o s i t i o n   under  the  i n f l u e n c e   of  t e n s i o n   sp r ing   81.  

Secured  to  the  shaf t   63  is  a  f u r t h e r   crank  106  w h i c h  

is  connec ted   p i v o t a l l y   to  an  end  of  a  h o r i z o n t a l   l ink   107  t h e  

oppos i t e   end  of  which  p i v o t a l l y   connects   with  one  end  of  an  arm  109 

which  is  p i v o t a l l y   secured  i n t e r m e d i a t e   i t s   ends  to  the  s ide  o f  

the  machine  and  at  the  end  t h e r e o f   remote  from  the  l ink   107  i s  

formed  with  a  fork  111.  The  fork  111  engages  an  element  on  a n  



end  of  a  l e v e r   113  which  p i v o t s   about  an  axis  c o - a x i a l   with  t h e  

number  wheels  of  the  coun te r   mechanism  forming  the  p r i n t i n g  

box  12. 

I t   w i l l   be  appa ren t   t h a t   the  spools   3  and  5  c a n  

i f   d e s i r e d   be  p rov ided   in  the  form  of  a  c a s s e t t e   for  ready  r e p l a c e -  

ment.  S u i t a b l y ,   the  documents  to  be  p r i n t e d   may  be  s t o r e d   in  a  

s tack   in  a  supply  mechanism  f ixed   to  the  machine  which  causes   one 

document  at  a  time  to  be  s u p p l i e d   to  the  p r i n t i n g   s t a t i o n .   I n  

t h i s   i n s t a n c e   a  d i s c h a r g e   mechanism  is  also  p rov ided   which  r emoves  

the  document  from  t h e  p r i n t i n g   s t a t i o n   a f t e r   p r i n t i n g .  



1.  A  p r i n t i n g   machine  compr i s ing   a  p r i n t i n g  

s t a t i o n   (13)  and  a  p r i n t i n g   device  (12)  for   p r e s e n t i n g  

a  row  of  p r i n t i n g   c h a r a c t e r s   to  the  p r i n t i n g   s t a t i o n ;   a  

supply  spool  (3)  and  take-up  spool  (5)  with  a  t h in   p l a s t i c  

inked  tape  (1)  ex tend ing   t h e r e b e t w e e n   by  way  of  the  p r i n t i n g  

s t a t i o n ;   means  (17)  for  app ly ing   p r e s s u r e   between  t h e  

row  of  p r i n t i n g   c h a r a c t e r s   and  a  document  fed  to  the  p r i n t i n g  

s t a t i o n   so  t ha t   an  impre s s ion   of  sa id   row  is  d e l i v e r e d   by  

the  t a p e   to  the  document  dur ing  dwell  of  the  tape  at  t h e  

p r i n t i n g   s t a t i o n ;   and  a  dr ive   means  for   i n c r e m e n t a l l y   w i n d i n g  

said  tape  from  the  supply  spool  onto  the  take-up  s p o o l ,  

c h a r a c t e r i s e d   in  t ha t   the  dr ive   means  comprises   a  g e n e r a l l y  

c y l i n d r i c a l   r o t a t a b l e   index ing   member  (87)  p rov ided   with  a  

c i r c u l a r   s e r i e s   of  p r o j e c t i o n s   (89)  ex tend ing   around  t h e  

c i r c u m f e r e n c e   of  the  member,  the  axis   of  r o t a t i o n   of  the  member 

ex tend ing   p a r a l l e l   with  the  axis   of  r o t a t i o n   of  the  t a k e - u p  

spool ,   and  b i a s s i n g   means  (81)  b i a s s i n g ,   in  o p e r a t i o n ,   t h e  

index ing   member  into  d r i v ing   engagement  with  tape  on  the  t a k e - u p  

spool  with  s u f f i c i e n t   force  to  p e n e t r a t e   s e v e r a l   l aye r s   of  t a p e  

so  tha t   tape  in  the  ou te r   l a y e r   p e r f o r a t e d   by  a  p r o j e c t i o n   e x t e n d s  

through  a p e r t u r e s   in  inner   l a y e r s   formed  by  the  p r o j e c t i o n   t h e r e b y  

f i x e d l y   s e c u r i n g   the  ou te r   l a y e r   r e l a t i v e   to  the  inner   l a y e r s .  



2.  A  p r i n t i n g   machine  as  c laimed  in  claim  1 ,  

c h a r a c t e r i s e d   in  tha t   the  i ndex ing   member  is  provided  w i t h  

two  c i r c u l a r   s e r i e s   (88,90)   of  p r o j e c t i o n s   e x t e n d i n g  

around  the  c i r c u m f e r e n c e   of  the  member. 

3.  A  p r i n t i n g   machine  as  c la imed  in  claim  2 ,  

c h a r a c t e r i s e d   in  t h a t   the  two  s e r i e s   of  p r o j e c t i o n s   a r e  

s i t u a t e d   in  r e l a t i o n   to  the  t ake -up   spool  at  l o c a t i o n s  

equa l ly   spaced  from  the  c e n t r e - l i n e   of  tape  on  t h e  

t ake-up   s p o o l .  

4.  A  p r i n t i n g   machine  as  c la imed  in  claim  3 ,  

c h a r a c t e r i s e d   in  t ha t   each  s e r i e s   has  the  same  number 

of  p r o j e c t i o n s   and  each  p r o j e c t i o n   in  the  second  s e r i e s  

l i e s   on  a  l i ne   p a r a l l e l   to  the  axis   of  r o t a t i o n   of  t h e  

member  through  a  r e s p e c t i v e   p r o j e c t i o n   in  the  f i r s t  

s e r i e s .  

5.  A  p r i n t i n g   machine  as  c la imed  in  any  p r e c e d i n g  

claim  c h a r a c t e r i s e d   in  tha t   the  d r ive   means  comprises   a  

r e c i p r o c a b l e   d r i v i n g   mechanism  ( 6 0 , 6 1 , 6 3 , 6 5 , 6 9 , 7 1 )   whereby  

the  i ndex ing   member  is  d r iven   in  one  sense  only  and  t h r o u g h  

a  p r e d e t e r m i n e d   angle  by  each  r e c i p r o c a t i o n   of  the  d r i v i n g  

mechanism,  so  tha t   the  i ndex ing   member  e f f e c t s   winding  o n t o  

the  t ake-up   spool  of  equal  i nc r emen t s   of  tape  upon  r e s p e c t i v e  

r e c i p r o c a t i o n s   of  the  d r i v i n g   mechanism.  



6.  A  p r i n t i n g   machine  as  c la imed  in  any  p r e c e d i n g  

claim  c h a r a c t e r i s e d   in  tha t   the  means  for  a p p l y i n g   p r e s s u r e  

between  the  row  of  p r i n t i n g   c h a r a c t e r s   and  a  document  f e d  

to  the  p r i n t i n g   s t a t i o n   comprise  an  i m p r e s s i o n   wheel  ( 1 7 )  

r o t a t a b l y   mounted  on  a  shaf t   (19)  c a r r i e d   at  r e s p e c t i v e  

ends  t h e r e o f   on  p a r a l l e l   endless   bands  (21)  d r iven   by  

powered  wheel  means  (39)  in  engagement  with  one  at  l e a s t  

of  said  bands,   the  ends  of  the  sha f t   when  t r a v e r s i n g   t h e  

upper  run  of  the  end less   bands  r e s i l i e n t l y   engaging  r e s p e c t i v e  

r a i l s   (29)  as  the  impre s s ion   wheel  performs  a  p r i n t i n g   s t r o k e .  

7.  A  p r i n t i n g   machine  as  claimed  in  claim  6 ,  

c h a r a c t e r i s e d   in  tha t   the  r e s i l i e n t   engagement  of  the  ends  o f  

the  sha f t   (19)  with  the  r a i l s   (29)  is  e f f e c t e d   by  r o l l e r s   ( 25 )  

at  r e s p e c t i v e   ends  of  the  shaf t   on  each  of  which  is  p r o v i d e d  

a  ty re   ( 2 7 ) .  

8.  A  p r i n t i n g   machine  as  claimed  in  claim  6  or  claim  7 ,  

c h a r a c t e r i s e d   in  tha t   the  shaf t   of  the  i m p r e s s i o n   whee l  

at  the  comple t ion   of  each  p r i n t   s t roke   a c t u a t e s   the  r e c i p r o c a b l e  

d r i v i n g   mechanism.  
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