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(3)  Sign-making  method  and  apparatus,  character  carrier  sheets  therefor. 

Method  and  apparatus  for  sign-making  using  dry  trans- 
fer  of  letters  from  carrier  sheets  allows  any  of  a  number  of 
different  character  sizes  and  row  spacings  to  be  provided.  A 
carrier  sheet  (s)  bearing  characters  of  a  desired  size  is 
positioned  relative  to  a  carriage  (20)  in  dependence  upon 
whether  a  row  to  be  formed  contains  all  upper  case 
characters,  or  some  or  all  lower-case  characters.  The  car- 
riage  (20)  is  movable  smoothly  in  a  horizontal  direction  to 
allow  any  desired  horizontal  spacing  of  characters,  but 
movable  vertically  only  in  discrete  increments.  A  plurality  of 
row  spacing  indicators  (8,9)  are  positionable  adjacent  a  sign 
blank  (B)  to  afford  a  preview  of  how  characters  of  a  given  size 
having  a  given  spacing  will  appear  on  a  sign  blank. 



T h i s   i n v e n t i o n   r e l a t e s   to  s i g n - m a k i n g ,   and  m o r e   p a r t i c u l a r l y  

to  i m p r o v e d   m e t h o d   and  a p p a r a t u s   for  c o n s t r u c t i n g   s i g n s ,   such   as  t y p e s  

w h i c h   m a y   be  u s e d   on  d o o r s ,   w a l l s   and  d i r e c t o r i e s   of  c o m m e r c i a l   a n d  

p u b l i c   b u i l d i n g s ,   d e s k   n a m e p l a t e s ,   and  for  a  v a r i e t y   of  o t h e r   p u r p o s e s .  

Many   s u c h   s i g n s   have   b e e n   m a d e   in  the  pas t   by  e n g r a v i n g .   R o w s   o f  

m a s t e r   c h a r a c t e r s   can  be  r e a d i l y   a l i gned   r e l a t i v e   to  a  s t r i p   to  be  e n -  

g r a v e d ,   and  t hen   c l a m p e d ,   and  a  c o m p l e t e   s ign  can  then   be  e n g r a v e d  

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

ing  to  r e - p o s i t i o n   the  m a s t e r   c h a r a c t e r s ,   and  with  a s s u r a n c e   tha t   t h e  

f i n i s h e d   c h a r a c t e r s   wi l l   be  a c c u r a t e l y   a l i g n e d   a l ong   a  row.   F u r t h e r ,  

m a s t e r   c h a r a c t e r s   can  be  r e a d i l y   a l i gned   to  c o u n t l e s s   d i f f e r e n t   o r d e r s ,  

so  tha t   any  d e s i r e d   w o r d s   or   the  l ike  can  be  r e a d i l y   e n g r a v e d   for  a  s i g n .  

E n g r a v i n g ,   h o w e v e r ,   t e n d s   to  r e q u i r e   use  of  a  r o t a t i n g   c u t t e r ,   w h i c h  

u n d e s i r a b l y   l i m i t s   the  n u m b e r   of  fonts   which   can  be  p r o d u c e d ,   s i n c e  

c o r n e r s   of  c h a r a c t e r s   p r o d u c e d   by  e n g r a v i n g   a r e   r o u n d e d .   Signs   w h i c h  

do  not  have   the  g r o o v e s   w h i c h   e n g r a v i n g   p r o v i d e s   a r e   a l s o   d e s i r a b l e  

for   s o m e   a p p l i c a t i o n s .  

C h a r a c t e r s   h a v i n g   any  d e s i r e d   font  or  s t y l e   and  no  g r o o v e s  

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

or  s u b s t r a t e ,   s u c h   as  a  p l a s t i c   s t r i p ,   or  s ign  b l a n k ,   by  use   of  a  p r e s -  
s u r e - t r a n s f e r   p r o c e s s   d e s c r i b e d   in  U.  S.  P a t e n t s   Nos.   3,  131,  106  a n d  

3,  212,  913,   fo r   e x a m p l e .   C a r r i e r   s h e e t s   c a r r y i n g   e n t i r e   a l p h a b e t s   o f  

t r a n s f e r a b l e   c h a r a c t e r s   wi th   n o n - t r a n s f e r r e d   r e f e r e n c e   l i n e s   e x t e n d i n g  

be low  t h e m   can  be  i n e x p e n s i v e l y   p r o d u c e d .   To  p r o d u c e   a  row  of  c h a r -  

a c t e r s   on  a  s u b s t r a t e ,   one  need   m e r e l y   p l ace   one  s ide   of  such  a  s h e e t  

in  d i r e c t   c o n t a c t   wi th   the  s u b s t r a t e   with  a  s e l e c t e d   l e t t e r   p o s i t i o n e d   a t o p  

a  d e s i r e d   l o c a t i o n   on  the  s u b s t r a t e   and  apply   p r e s s u r e   by  m e a n s   of  s t y -  

lus  on  the  o t h e r   s ide   of  the  s h e e t   in  o r d e r   to  t r a n s f e r   the  s e l e c t e d   l e t t e r  

to  the  s u b s t r a t e .   To  p l a c e   a  g iven  l e t t e r   of  a  row  at  the  p r o p e r   v e r t i c a l  

l o c a t i o n ,   one  m o v e s   the  s h e e t   un t i l   the  r e f e r e n c e   l ine  b e l o w   the  l e t t e r  

is  a l i g n e d   wi th   a  t e m p o r a r y   r e f e r e n c e   line  d r a w n   a c r o s s   the  s u b s t r a t e .  



The  use   of  p r e s s u r e   t r a n s f e r   (of ten  c a l l e d   dry   t r a n s f e r )   for   p r o d u c -  

t ion  of  s i g n s   of  the  type  d e s c r i b e d   has  b e e n   qu i t e   l i m i t e d ,   h o w e v e r ,  

b e c a u s e ,   it  is  b e l i e v e d ,   of  the  s e r i o u s   d i f f i c u l t i e s   i n v o l v e d   in  p r o p e r l y  

p o s i t i o n i n g   s u c c e s s i v e   c h a r a c t e r s   a top  the  s u b s t r a t e   or   s ign   b l a n k ,  

p a r t i c u l a r l y   when   p l u r a l   r o w s   of  c h a r a c t e r s   a r e   n e e d e d .   R a t h e r   t h a n  

p o s i t i o n i n g   a  row  of  m a s t e r   c h a r a c t e r s   once   as  in  the  c a s e   of  e n g r a v -  

ing,  p r o d u c t i o n   of  a  row  of  c h a r a c t e r s   u s i n g   p r e s s u r e   t r a n s f e r   t e n d s  

to  r e q u i r e   t ha t   the  c a r r i e r   s h e e t   be  r e p o s i t i o n e d   r e l a t i v e   to  the  s u b -  

s t r a t e   fo r   e v e r y   s u c c e s s i v e   c h a r a c t e r ,   and  s o m e t i m e s   tha t   d i f f e r e n t  

c a r r i e r   s h e e t s   be  s u b m i t t e d ,   so  tha t   n u m e r o u s   c h a n c e s   fo r   p o s i t i o n i n g  

e r r o r s   a r e   i n v o l v e d .   M i s - p o s i t i o n i n g   even   a  s i n g l e   c h a r a c t e r   m a y  

s p o i l   the  a p p e a r a n c e   of  a  s ign   and  r e q u i r e   t ha t   the  r e s u l t s   of  m u c h  

w o r k   be  s c r a p p e d .   It  is  p o s s i b l e ,   of  c o u r s e ,   to  p r i n t   s o m e   c a r r i e r  

s h e e t s   so  t ha t   a  d e s i r e d   row  of  c h a r a c t e r s ,   and  even   p l u r a l   r o w s   o f  

c h a r a c t e r s ,   a r e   p o s i t i o n e d   on  a  s h e e t   with  the  s p a c i n g s   d e s i r e d   on  a  

f i na l   s ign .   Whi le   tha t   s t r a t e g m   e l i m i n a t e s   a  n e e d   to  r e p e a t e d l y   r e -  

p o s i t i o n   the  c a r r i e r   s h e e t ,   it  is  only   u s e f u l   fo r   s t a n d a r d   or   p r e - a r -  

r a n g e   s i g n s ,   and  does   not   lend  i t s e l f   to  e c o n o m i c a l   and  r a p i d   p r o d u c t i o n  

of  s i g n s   to  be  d e v i s e d   at  l o c a t i o n s   r e m o t e   f r o m   the  c a r r i e r   s h e e t   p r i n t -  

ing  p l a n t .   A  c o u n t l e s s   n u m b e r   of  d i f f e r e n t   c a r r i e r   s h e e t s   would   h a v e  

to  be  p r o d u c e d ,   with  g r e a t   w a s t e ,   to  o b t a i n   s h e e t s   c a r r y i n g   even   a  

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

B e c a u s e   of  s u c h   p r o b l e m s ,   the  use   of  p r e s s u r e   l e t t e r i n g   has   l a r g e l y  

b e e n   r e s t r i c t e d   to  l i m i t e d   a p p l i c a t i o n s   w h e r e   h igh  l a b o r   c o s t s   i n v o l v -  

ing  t e d i o u s   p o s i t i o n i n g   o p e r a t i o n s   p e r f o r m e d   by  p e r s o n s   with  s u b s t a n -  

t i a l   a r t i s t i c   s k i l l   can  be  t o l e r a t e d .  

Whi l e   m a n u a l l y   a l i g n i n g   r e f e r e n c e   l i n e s   u n d e r   s u c c e s s i v e l y  

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

s ign   b l a n k   is  t e d i o u s ,   it  can  p r o v i d e   c h a r a c t e r s   of  a  g i v e n   row  a c c u r -  

a t e l y   v e r t i c a l l y   s p a c e d   r e l a t i v e   to  e a c h   o t h e r .   H o w e v e r ,   it  does   n o t h -  

ing  to  p r o v i d e   p r o p e r   v e r t i c a l   s p a c i n g   b e t w e e n   s u c c e s s i v e   r o w s ,   n o r  

to  s p a c e   any   of  the  r o w s   r e l a t i v e   to  the  e v e n t u a l   s i g h t   of  the  s ign  b l a n k .  

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

wi th   t r a n s f e r   l e t t e r i n g   is  s h o w n   in  U.  S.  P a t e n t   N o .  3 ,   945,  141.  T r a n s  

f e r   s h e e t s   m a d e   the  s a m e   s i ze   as  s ign  b l a n k s   c a r r y   n o n - t r a n s f e r a b l e  -  

r e f e r e n c e   l i n e s   and  a  m a t r i x   of  t r a n s f e r a b l e   guide   m a r k s   as  wel l   a s  
c h a r a c t e r s .   T r a n s f e r r i n g   the  guide   m a r k s   to  a  s ign   b l a n k   a l l o w s   o n e  

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



m o r e   e a s i l y   and  a c c u r a t e l y   than  one  c a n  w i t h o u t   gu ide   m a r k s ,   but  a c -  

c u r a t e   p o s i t i o n i n g   s t i l l   t e n d s   to  be  t e d i o u s   and  t i m e - c o n s u m i n g ,   a n d  

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

how  the  guide   m a r k s   a r e   s p a c e d   at  the  p r i n t i n g   p l a n t .   One  o b j e c t   o f  

the  p r e s e n t   i n v e n t i o n   is  to  p r o v i d e   s i g n - m a k i n g   m e t h o d   and  a p p a r a t u s  

wh ich   a l l o w s   an  o p e r a t o r   in  the  f ield  to  s e l e c t   any  of  n u m e r o u s   d i f f e r -  

ent  v e r t i c a l   s p a c i n g s   of  r o w s   of  c h a r a c t e r s .   Some   p e r s o n s   have  m u c h  

l e s s   a b i l i t y   than   o t h e r s   to  v i s u a l i z e   how  a  f i n i s h e d   s ign   h a v i n g   rows   o f  

c h a r a c t e r s   of  a  g i v e n   s i z e   with  a  g iven  row  s p a c i n g   wi l l   look .   O n e  

o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p r o v i d e   s i g n - m a k i n g   m e t h o d   a n d  

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

a  n u m b e r   of  s i z e   and  row  s p a c i n g s   which   have   b e e n   p r e v i o u s l y   found  t o  

be  a c c e p t a b l y   a t t r a c t i v e ,   so  that   s i g n - m a k i n g   need   d e p e n d   l e s s   u p o n  

the  a r t i s t i c   s k i l l   or   t a s t e   of  the  o p e r a t o r .  

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

open  f r a m e   on  w h i c h   the  e d g e s   of  a  t r a n s f e r   s h e e t   m a y   be  a d h e s i v e l y  

m o u n t e d ,   wi th   n u m e r i c a l   s c a l e s   i n s c r i b e d   a l o n g   the  e d g e s   of  the  f r a m e  

to  f a c i l i t a t e   p o s i t i o n i n g .   Such  an  a r r a n g e m e n t   s t i l l   t e n d s   to  r e q u i r e  

s u b s t a n t i a l   o p e r a t o r   c a l c u l a t i o n   and  p r o v i d e s   m a n y   c h a n c e s   for   e r r o r .  

T h e s e   p r i o r   a r t   m e t h o d s   d e p e n d   for   p r e c i s e   a l i g n m e n t ,   upon   the  v i s -  

ual   a c u i t y   and  m a n u a l   d e x t e r i t y   of  the  o p e r a t o r .   One  o b j e c t   of  t h e  

p r e s e n t   i n v e n t i o n   is  to  p r o v i d e   i m p r o v e d   s i g n - m a k i n g   m e t h o d   and  a p -  

p a r a t u s   for   d r y   l e t t e r i n g   t r a n s f e r   with  w h i c h   p r e c i s e   a l i g n m e n t   c a n  

be  o b t a i n e d   m u c h   m o r e   i n d e p e n d e n t l y   of  the  v i s u a l   a c u i t y   a n d .  m a n u a l  

d e x t e r i t y   of  the  o p e r a t o r .  

One  i m p o r t a n t   o b j e c t   of  the  p r e s e n t   i n v e n t i o n   is  to  p r o v i d e  

i m p r o v e d   m e t h o d   and  a p p a r a t u s   for  s i g n - m a k i n g   w h i c h   a l l o w s   p r e s -  

s u r e   t r a n s f e r   to  be  u s e d   r a p i d l y   and  e c o n o m i c a l l y   to  p r o d u c e .  s i g n s  

h a v i n g   t h e i r   c h a r a c t e r s   a c c u r a t e l y   a l i g n e d   a long   r o w s   in  bo th   t r a n s -  

l a t i o n a l   and  r o t a t i o n a l   s e n s e s ,   with  p l u r a l   r o w s   a c c u r a t e l y   e x t e n d i n g  

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

of  c h a r a c t e r s ,   and  wi th   the  r o w s   a c c u r a t e l y   s p a c e d   r e l a t i v e   to  e d g e s  

of  the  s i g n .  

Whi le   a  r ow   of  s u c c e s s i v e   c h a r a c t e r s   if  c o m m o n l y   t e r m e d  

a  " l i n e "   in  o r d i n a r y   p a r l a n c e ,   to  avo id   c o n f u s i o n   the  w o r d   " r o w "   w i l l  

be  u s e d   in  th is   d e s c r i p t i o n   and  the  a p p e n d e d   c l a i m s .   The  t e r m   " l i n e "  

and  v a r i o u s   v a r i a n t s   s u c h   as  " b a s e l i n e "   and  " c e n t e r l i n e "   wil l   be  u s e d  

in  a  g e o m e t r i c a l   s e n s e .   The  t e r m   " v e r t i c a l   c e n t e r l i n e "   u s e d   with  r e -  

s p e c t   to  a  s ign   b l a n k ,   o t h e r   a r e a   or  o t h e r   o b j e c t   wi l l   be  u s e d   to  m e a n  



a  l ine  d e f i n i n g   the  m i d p o i n t   b e t w e e n   the  u p p e r   and  l o w e r   e x t r e m i t i e s  

of  the  a r e a   or   o t h e r   o b j e c t ,   such   a  l ine   of  c o u r s e   e x t e n d i n g   h o r i z o n -  

t a l l y .   In  the  d i s c u s s i o n s   b e l o w   the  t e r m   " i n t e g r a l   m u l t i p l e "   d e s c r i b -  

ing  d i s t a n c e s   d e f i n e d   by  a  v a r y i n g   i n t e g e r  i   and  a  p r e d e t e r m i n e d   d i s t a n c e  

d  wil l   be  m e a n t   to  i n c l u d e   i n t e g e r s   0  and  1  as  wel l   as  o t h e r   i n t e g e r s .  

The  t e r m   c h a r a c t e r   is  m e a n t   to  i n c l u d e   not  only  a l p h a n u m e r i c   c h a r a c -  

t e r s ,   but  a l so   p u n c t u a t i o n   m a r k s ,   a m p e r s a n d s ,   a r r o w s   and  v a r i o u s  

o t h e r   s y m b o l s   u s e d   on  s i g n s .  

The  p r o d u c t i o n   of  a  s ign   h a v i n g   an  o p t i m u m   a p p e a r a n c e   t e n d s  

to  r e q u i r e   c o n s i d e r a t i o n   of  n u m e r o u s   f a c t o r s .   The  f a c t o r s   can  b e  

g e n e r a l l y   g r o u p e d   into  two  c l a s s e s ,   t h o s e   of  i n t e r - c h a r a c t e r   and  o t h e r  

h o r i z o n t a l   p o s i t i o n i n g   of  c h a r a c t e r s ,   and  those   of  i n t e r - r o w   and  o t h e r  

v e r t i c a l   p o s i t i o n i n g   of  c h a r a c t e r s .   E v e n   t o t a l l y   n e g l e c t i n g   the  h o r i -  

z o n t a l   p o s i t i o n i n g   of  c h a r a c t e r s   in  a  s ign ,   the  m a k i n g   of  a  s ign   i n v o l v e s  

c o n s i d e r a t i o n   of  the  s i z e   of  a  s ign   b l ank ,   s e l e c t i o n   of  the  n o m i n a l   s i z e  

of  c h a r a c t e r s   to  be  f o r m e d   and  s e l e c t i o n   of  a  d e s i r e d   font   or   s t y l e ,  

how  m a n y   r o w s   of  c h a r a c t e r s   a r e   to  be  p l a c e d   on  the  s ign   b l a n k ,   w h e -  

t h e r   the  r o w s   use   only  u p p e r - c a s e   c h a r a c t e r s ,   or   only  l o w e r - c a s e  

c h a r a c t e r s ,   o r   a  m i x t u r e   of  both   u p p e r - c a s e   and  l o w e r - c a s e   c h a r a c -  

t e r s ,   how  c l o s e l y   t o g e t h e r   s u c c e s s i v e   r o w s   shou ld   be  s p a c e d ,   w h e t h e r  

the  r o w s   s h o u l d   be  v e r t i c a l l y   c e n t e r e d   r e l a t i v e   to  the  v e r t i c a l   c e n t e r -  

l ine   of  the  s ign   b l a n k   or  i n s t e a d   s o m e   o t h e r   l ine  a c r o s s   the  s ign ,   a n d  

how  the  r o w s   s h o u l d   be  v e r t i c a l l y   c e n t e r e d   r e l a t i v e   to  one  l ine  o r   a n o t h e r  

a c r o s s   the  s i g n .   If  an  odd  n u m b e r   of  r o w s   of  c h a r a c t e r s   a r e   to  be  u s e d ,  

it  is  u s u a l l y   d e s i r e d   tha t   one  row  p a s s   t h r o u g h   the  v e r t i c a l   c e n t e r l i n e  

of  the  " s i g h t " ,   or   p o r t i o n   of  the  s ign   b l a n k   e v e n t u a l l y   to  r e m a i n   e x p o s e d ,  

whi le   c o n v e r s e l y ,   w h e n   an  even   n u m b e r   of  r o w s   a r e   p r o v i d e d ,   it  i s  

u s u a l l y   d e s i r e d   tha t   the  v e r t i c a l   c e n t e r l i n e   of  the  s igh t   e x t e n d   b e t w e e n  

two  rows   of  c h a r a c t e r s .   H o w e v e r ,   the  s i g h t   w i th in   wh ich   the  r o w s   a r e  

to  be  p l a c e d   m a y   d e p e n d   upon  w h e t h e r   a  s ign   h o l d e r   will   o b s c u r e   a  s t r i p  

'a long  the  u p p e r   edge   of  a  s ign   b l a n k   or  i n s t e a d   the  l o w e r   edge ,   or   w h e t h e r  

n e i t h e r   edge   wi l l   be  o b s c u r e d .   F u r t h e r   c o m p l i c a t i n g   the  v e r t i c a l   p l a c e -  

m e n t   of  c h a r a c t e r s   on  a  s ign   is  in  fac t   tha t   m o s t   fonts   d e e m e d   d e s i r a b l e  

do  not  c o n t e m p l a t e   s i m p l e   p l a c e m e n t   of  s u c c e s s i v e   c h a r a c t e r s   a l ong   a  

row  with  all   t h e i r   u p p e r   e d g e s ,   or  all   t h e i r   l o w e r   e d g e s ,   or   all   t h e i r  

v e r t i c a l   c e n t e r l i n e s   f a l l i n g   on  a  c o m m o n   l ine,   but  r a t h e r   tha t   a c c e p t e d  

" b a s e l i n e s "  f o r   the  d i f f e r e n t   c h a r a c t e r s   fal l   on  a  c o m m o n   l ine ,   and  d i f -  

f e r e n t   c h a r a c t e r s   have   t h e i r   r e s p e c t i v e   b a s e l i n e s   l o c a t e d   at  v a r i o u s  



v e r t i c a l   l o c a t i o n s   r e l a t i v e   to  t h e i r   e x t r e m i t i e s .   B e c a u s e   of  t h e s e  

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

a  s ign  has   o f t e n   t e n d e d   to  r e q u i r e   that   s k e t c h e s   of  one  or   m o r e   s i g n  

l a y o u t s   be  m a d e   so  t h a t   t h e i r   p r o b a b l e   a p p e a r a n c e s   can  be  e v a l u a t e d  

b e f o r e   a c t u a l l y   b e g i n n i n g   p r o d u c t i o n   of  a  s ign.   It  is  b e l i e v e d   t h a t  

d i f f i c u l t i e s   a s s o c i a t e d   wi th   v e r t i c a l   p o s i t i o n i n g   of  c h a r a c t e r s   c o m b i n e  

m u l t i p l i c a t i v e l y   o r   e x p o n e n t i a l l y   with  d i f f i c u l t i e s   a s s o c i a t e d   w i t h  

h o r i z o n t a l   p o s i t i o n i n g ,   and  tha t   m o s t   o p e r a t o r s   can  p r o v i d e   a t t r a c -  

t ive  h o r i z o n t a l   s p a c i n g   wi th   f a r   g r e a t e r   e a s e   if  they   n e e d   not  s i m u l -  

t a n e o u s l y   be  c o n c e r n e d   wi th   v e r t i c a l   s p a c i n g .   While   the  c a l c u l a t i o n s ,  

m e a s u r e m e n t s   and  m a k i n g   of  s k e t c h e s   i n v o l v e   only  e l e m e n t a r y   a r i t h -  

m e t i c ,   t hey   t end   to  i n v o l v e   n u m e r o u s   c h a n c e s   for   e r r o r ,   p r e c l u d i n g  

the  use   of  s o m e   c l a s s e s   of  u n s k i l l e d   and  i n a r t i s t i c a l l y - i n c l i n e d   l a b o r ,  

as  wel l   as  b e i n g   t e d i o u s   and  t i m e   c o n s u m i n g .   One  o b j e c t   of  the  p r e -  

sen t   i n v e n t i o n   is  to  p r o v i d e   i m p r o v e d   m e t h o d   and  a p p a r a t u s   fo r   p r e s s u r e -  
t r a n s f e r   s i g n - m a k i n g   w h i c h   can  be  u sed   r a p i d l y   and  a c c u r a t e l y   by  u n -  

s k i l l e d   l a b o r .  

In  a c c o r d a n c e   wi th   one  a s p e c t   of  the  p r e s e n t   i n v e n t i o n ,   we  p r o -  

vide  a  s i g n   m a k i n g   kit  w h i c h   u s e s   a  t r a n s f e r   s h e e t   p o s i t i o n i n g   m a c h i n e  

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

c h a r a c t e r s   s p a c e d   on  the  s h e e t s   to  m a t c h   an  i n c r e m e n t a l   m o v e m e n t  

c h a r a c t e r i s t i c   of  the  m a c h i n e .   The  m a c h i n e   a l l o w s   one  to  r a p i d l y   a n d  

a c c u r a t e l y   p o s i t i o n   s u c h   s h e e t s   r e l a t i v e   to  any  of  a  p l u r a l i t y   of  s t a n -  

da rd   s i z e   s i g n   b l a n k s   o r   s u b s t r a t e s   p l a c e d   in  the  m a c h i n e .  

In  a c c o r d a n c e   wi th   one  i m p o r t a n t   c o n c e p t   of  the  p r e s e n t   i n -  

v e n t i o n ,   the  s p e e d   and  a c c u r a c y   with  which   p r e s s u r e   l e t t e r i n g   can  b e  

done  a r e   m a r k e d l y   i n c r e a s e d   by  c o n s t r a i n i n g   the  v e r t i c a l   l o c a t i o n s   a t  

which   r e f e r e n c e ' p o r t i o n s   of  c h a r a c t e r s   can  be  p l a c e d   to  a  r e l a t i v e   f e w  

d i s c r e t e   l o c a t i o n s .   The   m a c h i n e   to  be  d e s c r i b e d   a l l o w s   a  t r a n s f e r  

s h e e t ,   once   it  ha s   b e e n   g r i p p e d   in  the  m a c h i n e ,   to  be  m o v e d   v e r t i c a l l y  

t h r o u g h   a  d i s t a n c e   we l l   e x c e e d i n g   its  h e i g h t ,   but  a l l o w s   the  s h e e t   t o  

be  s t o p p e d   and  he ld   f i x e d   only   at  a  p l u r a l i t y   of  d i s c r e t e   o r   s p e c i f i c  

p o s i t i o n s   w i t h i n   tha t   r a n g e   of  t r a v e l .   If  the  o p e r a t o r   m o v e s   the  s h e e t  

to  a  p o s i t i o n   s o m e w h e r e   in  b e t w e e n   two  of  the  d i s c r e t e   p o s i t i o n s ,   t h e  

m a c h i n e   t hen   a u t o m a t i c a l l y ' m o v e s   the  s h e e t   to  one  or   the  o t h e r   of  t h e  

two  d i s c r e t e   p o s i t i o n s .   In  a  row  of  c h a r a c t e r s   on  a  s ign ,   it  is  p a r t i c u -  

l a r l y   i m p o r t a n t   t ha t   the  b a s e l i n e s   of  all  c h a r a c t e r s   of  the  row  fall   o n  

a  c o m m o n   l i n e ,   and  t hus   when   a  row  of  p l u r a l   c h a r a c t e r s   is  b e i n g  



a p p l i e d   to  a  s ign,   the  b a s e l i n e s   of  d i f f e r e n t   s u c c e s s i v e   c h a r a c t e r s   o n  

the  t r a n s f e r   s h e e t   m u s t   be  s u c c e s s i v e l y   m o v e d   to  the  s a m e   v e r t i c a l  

p o s i t i o n   on  the  s ign   b l a n k .   Whi le   it  is  d i f f i c u l t   to  m a n u a l l y   and  v i s u a l l y  

p o s i t i o n   a  t r a n s f e r   s h e e t   r e p e a t e d l y   to  a  c o m m o n   line  with  t r a n s l a -  

t i o n a l   and  r o t a t i o n a l   t o l e r a n c e s   wi th in   say  0.  003  inch  and  1 °  u s i n g  

p r i o r   a r t   t e c h n i q u e s ,   the  m a c h i n e   can  r e a d i l y   p r o v i d e   s u c h   p o s i t i o n -  

ing  a c c u r a c y .   I m p o r t a n t l y ,   the  a c c u r a c y   for   r e p e a t e d   p o s i t i o n i n g  

t e n d s   to  no  d e p e n d   upon  or   r e q u i r e   any  p r e c i s e   a d j u s t m e n t s   by  t h e  

o p e r a t o r ,   but  i n s t e a d   r e q u i r e   only  a  " c o a r s e "   or  r o u g h   a d j u s t m e n t  

w h i c h   he  can  m a k e   r a p i d l y .   Thus   a n o t h e r   o b j e c t   of  the  i n v e n t i o n   i s  

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

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

a d j u s t m e n t   is  r e q u i r e d   by  an  o p e r a t o r   in  o r d e r   to  p r o v i d e   p r e c i s e  

p o s i t i o n i n g   of  the  t r a n s f e r   s h e e t .   To  have   g r e a t   u t i l i t y   and  to  be  e c o -  

n o m i c a l l y   f e a s i b l e ,   sign  - m a k i n g   a p p a r a t u s   m u s t   a c c o m m o d a t e   m o r e  

than   one  n o m i n a l   c h a r a c t e r   s i z e ,   and  m u s t   a l low  a  n u m b e r   of  d i f f e r e n t  

t y p e s   of  v e r t i c a l   s p a c i n g s   b e t w e e n   r o w s .   Whi le   the  use  of  a  p r e d e t e r -  

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

s u g g e s t   that   i ts  u s a g e   is  l i m i t e d   to  a  s i n g l e   c h a r a c t e r   s i z e   and  a  s i n g l e  

type  of  v e r t i c a l   s p a c i n g ,   it  wil l   b e c o m e   c l e a r   as  the  d e s c r i p t i o n   p r o -  

c e e d s   that   n u m e r o u s   d i f f e r e n t   c h a r a c t e r   s i z e s   and  n u m e r o u s   d i f f e r e n t  

v e r t i c a l   s p a c i n g s   can  be  p r o v i d e d   u s i n g   a  s i n g l e   i n c r e m e n t a l   m o t i o n   b y  

p r o p e r   p l a c e m e n t   of  c h a r a c t e r s   on  the  c a r r i e r   s h e e t   u s e d   with  the  i n -  

v e n t i o n ,   and  p r o v i s i o n   of  m e t h o d   and  a p p a r a t u s   wh ich   a l low  use   of  d i f -  

f e r e n t   c h a r a c t e r   s i z e s   and  s p a c i n g s   with  a  s i n g l e   f o r m   of  i n c r e m e n t a l  

m o t i o n   is  a n o t h e r   o b j e c t   of  the  i n v e n t i o n .  

U s i n g   p r i o r   a r t   t e c h n i q u e s ,   an  a r c h i t e c t   may   have   to  s p e c i f y  

a  l a r g e   a m o u n t   of  font  s i z e   and  s p a c i n g   da ta   to  a  s i g n - m a k e r   to  o r d e r  

the  s i g n s   r e q u i r e d   for   a  b u i l d i n g .   The  p r o d u c t i o n   of  s i g n s   cou ld   b e  

a p p r e c i a b l y   e x p e d i t e d   if  the  a r c h i t e c t   cou ld   i n s t e a d   m e r e l y   s e l e c t   a  

s ign   h a v i n g   font  s i z e s   and  s p a c i n g s   d e e m e d   a t t r a c t i v e   f r o m   a  c a t a l o g ,  

g iv ing   only   a  c a t a l o g   n u m b e r  a n d   d e s i r e d   s ign   w o r d i n g   to  a  s i g n - m a k e r ,  

and  yet  be  a s s u r e d   tha t   s i g n s   h a v i n g   the  s a m e   a p p e a r a n c e   would   r e s u l t .  

A l s o ,   it  is  o f ten   d e s i r e d   tha t   s i g n s   be  m a d e   by  a  s i g n - m a k e r   u s i n g   t h e  

s a m e   font  s i z e s   and  v e r t i c a l   s p a c i n g   as  w e r e   p r e v i o u s l y   p r o v i d e d   o n  

s i g n s   m a d e   by  a  d i f f e r e n t   s i g n - m a k e r .   A n o t h e r   o b j e c t   of  the  i n v e n t i o n  

is  to  p r o v i d e   m e t h o d   and  a p p a r a t u s   wh ich   wil l   e n a b l e   a  s i g n - m a k e r   t o  

r a p i d l y   and  a c c u r a t e l y   m a k e   p r e s s u r e - t r a n s f e r r e d   s i gns   h a v i n g   a  v a r -  



ie ty   of  d i f f e r e n t   " s t a n d a r d "   font  s i z e s   and  s p a c i n g s ,   so  that   o r d e r s   c a n  

be  c o n v e n i e n t l y   t r a n s m i t t e d   and  a c c u r a t e l y   e x e c u t e d ,   and  so  that   n e w  

s i g n s   can  be  r e a d i l y   m a d e   to  be  c o m p a t i b l e   with  e a r l i e r - m a d e   s i g n s .  

O t h e r   o b j e c t s   of  the  i n v e n t i o n   wil l   in  p a r t   be  o b v i o u s   and  w i l l  

in  p a r t   a p p e a r   h e r e i n a f t e r .  

The  i n v e n t i o n   a c c o r d i n g l y   c o m p r i s e s   the  s e v e r a l   s t e p s   a n d  

the  r e l a t i o n   of  one  o r   m o r e   of  such   s t e p s   with  r e s p e c t   to  e a c h   of  t h e  

o t h e r s ,   and  the  a p p a r a t u s   e m b o d y i n g   f e a t u r e s   of  c o n s t r u c t i o n ,   c o m -  

b i n a t i o n   of  e l e m e n t s   and  a r r a n g e m e n t   of  p a r t s   wh ich   a r e   a d a p t e d   t o  

e f f ec t   such   s t e p s ,   a l l   as  e x e m p l i f i e d   in  the  f o l l o w i n g   d e t a i l e d   d i s c l o s u r e ,  

and  the  s c o p e   of  the  i n v e n t i o n   will   be  i n d i c a t e d   in  the  c l a i m s .  

F o r   a  f u l l e r   u n d e r s t a n d i n g   of  the  n a t u r e   and  o b j e c t s   of  t h e  

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

t a k e n   in  c o n n e c t i o n   wi th   the  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 ig .   1  is  a  s e m i - d i a g r a m m a t i c   p lan   v iew  i l l u s t r a t i n g   o n e  

f o r m   of  a p p a r a t u s   c o n s t r u c t e d   in  a c c o r d a n c e   wi th   the  p r e s e n t   i n v e n -  

t i o n .  

F ig .   la  is  an  e n l a r g e d   v i ew  of  one  p o r t i o n   of  F ig .   1. 

F i g s .   2a  to  2f  a re   d i a g r a m s   i l l u s t r a t i n g   v a r i o u s   r o w s   of  c h a r -  

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

s i g n - m a k i n g .  

F ig .   3a  is  a  g e o m e t r i c a l   d i a g r a m   i l l u s t r a t i n g   c e r t a i n   f e a t u r e s  

of  one  f o r m   of  t r a n s f e r   l e t t e r   s h e e t s   c o n s t r u c t e d   a c c o r d i n g   to  the  i n -  

v e n t i o n .  

F ig .   3b  is  a  g e o m e t r i c a l   d i a g r a m   u s e f u l   in  u n d e r s t a n d i n g  

the  i n v e n t i o n .  

F ig .   4  i l l u s t r a t e s   s e v e r a l   s e c t i o n s   of  a  tape  u s e d   in  a  p r e -  
f e r r e d   e m b o d i m e n t   of  the  i n v e n t i o n .  

F i g s .   5a  and  5b  a r e   p a r t i a l   p l an   and  e l e v a t i o n   v i e w s   r e s p e c -  

t i v e l y   i l l u s t r a t i n g   d e t a i l s   of  one  f o r m   of  c u r s o r - r a c k   a r r a n g e m e n t  

wh ich   m a y   be  u s e d   with  the  i n v e n t i o n .  

F i g s .   6a  and  6b  a r e   s ide   and  end  c r o s s - s e c t i o n   v i e w s   i l l u s t r a t -  

ing  d e t a i l s   of  one  f o r m   of  tape   gu id ing   a r r a n g e m e n t   wh ich   m a y   be  used   I 

with  the  p r e s e n t   i n v e n t i o n ;   and  F ig .   6c  is  a  c r o s s - s e c t i o n   v iew  i l l u s t r a t -  

ing  an  a l t e r n a t i v e   f o r m   of  v e r t i c a l   r o w - s p a c i n g   i n d i c a t o r   m e a n s .  

F ig .   7  is  a  d i a g r a m   i l l u s t r a t i n g   an  a l t e r n a t i v e   f o r m   of  c a r r i e r  

s h e e t .  

F ig .   8  is  a  p a r t i a l   p lan   v iew  i l l u s t r a t i n g   an  a l t e r n a t e   a r r a n g e -  

m e n t   for  a l i g n i n g   a  c a r r i e r   s h e e t   in  the  c a r r i a g e   of  the  i n v e n t i o n .  



F i g s .   9a  and  9b  a r e   d i a g r a m m a t i c   c r o s s - s e c t i o n   v i e w s   i l -  

l u s t r a t i n g   one  f o r m   of  c a r r i a g e   d e t e n t   m e a n s   which   m a y   be  u s e d   w i t h  

the  p r e s e n t   i n v e n t i o n .  

In  F i g .   2a  t h r e e   u p p e r - c a s e   c h a r a c t e r s   of  a  g iven   n o m i n a l  

s i ze   of  a  font  k n o w n   as  H e l v e t i c a   M e d i u m   a r e   shown  a l i g n e d   in  a  r o w .  

The  s i ze   of  a  g r o u p   of  c h a r a c t e r s   i n t e n d e d   to  be  u s e d   t o g e t h e r   is  u s u a l l y  

s t a t e d   in  t e r m s   of  the  a p p r o x i m a t e   h e i g h t   of  m o s t   of  i ts  u p p e r   c a s e   c h a r -  

a c t e r s ,   and  is  t e r m e d   n o m i n a l   b e c a u s e   s o m e   of  the  c h a r a c t e r s   m a y  

have   s u b s t a n t i a l l y   d i f f e r e n t   h e i g h t s .   L ine   b -b   c o n s t i t u t e s   the  b a s e l i n e  

for   the  c h a r a c t e r s .   F o n t s   a r e   d e s i g n e d   so  tha t   the  b a s e l i n e s   of  a l l  

c h a r a c t e r s   in  a  r o w   a r e   i n t e n d e d   to  c o i n c i d e .   L ine   b - b   c o i n c i d e s   w i t h  

the  l o w e r   e x t r e m i t i e s   of  f l a t - b o t t o m e d   c h a r a c t e r s ,   s u c h   as  the  A  a n d  

T  shown,   but   p a s s e s   t h r o u g h   r o u n d - b o t t o m   c h a r a c t e r s   s l i g h t l y   a b o v e  

t h e i r   l o w e r   e x t r e m i t i e s ,   as  in  the  c a s e   of  the  l e t t e r   C  s h o w n .   W i t h  

s o m e   l e t t e r s   e x t e n d i n g   s l i g h t l y   b e l o w   t h e i r   b a s e l i n e s   and  o t h e r s   of  t h e  

s a m e   n o m i n a l   s i z e   and  c a s e   not   so  e x t e n d i n g ,   it  wil l   be  a p p a r e n t   t h a t  

one  c a n n o t   m e r e l y   a l i gn   l o w e r   e x t r e m i t i e s   of  c h a r a c t e r s   to  p r o v i d e   a  

p r o p e r l y   a p p e a r i n g   s i g n .  

L i n e  a - a   is  s h o w n   l o c a t e d   m i d w a y   b e t w e e n   the  u p p e r   and  l o w e r  

e x t r e m i t i e s   of  the  l e t t e r s   A  and  T,  and  s u b s t a n t i a l l y   m i d w a y   b e t w e e n  

the  u p p e r   and  l o w e r   e x t r e m i t i e s   of  the  l e t t e r   C.  L i n e   a - a   c o n s t i t u t e s  

what   m a y   be  t e r m e d   the  a p p a r e n t   v e r t i c a l   c e n t e r l i n e   of  the  row  o f  

u p p e r - c a s e   c h a r a c t e r s   s h o w n   in  F ig .   2a.  The  a p p a r e n t   v e r t i c a l   c e n -  

t e r l i n e   of  the  r ow   in  F ig .   2a  is  not  e s t a b l i s h e d   with  c o m p l e t e   m a t h e -  

m a t i c a l   p r e c i s i o n ,   i ts   l o c a t i o n   b e i n g   s l i g h t l y   s u b j e c t i v e .   One  m i g h t  

i n s t e a d   d e e m   it  to  lie  m i d w a y   b e t w e e n   the  u p p e r   and  l o w e r   e x t r e m i t i e s  

of  the  l e t t e r   C.  In  any   e v e n t ,   when   a  row  of  u p p e r - c a s e   c h a r a c t e r s   i s  

p l a c e d   on  a  s ign   b l a n k ,   s u c h   as  tha t   r e p r e s e n t e d   by  r e c t a n g l e   B,  a l m o s t  

all  p e r s o n s   wi l l   a g r e e   tha t   s o m e   a p p a r e n t   v e r t i c a l   c e n t e r l i n e   a p p r o x i -  

m a t e l y   m i d w a y   b e t w e e n   the  u p p e r   and  l o w e r   e x t r e m i t i e s   of  m o s t   o f  

the  c h a r a c t e r s   s h o u l d   lie  m i d w a y   b e t w e e n   the  u p p e r   and  l o w e r   e d g e s  

of  the  s ign   b l a n k ,   i.-e.  tha t   d i m e n s i o n   cl  e q u a l   d i m e n s i o n   c2  in  F i g .  

2a,  so  tha t   the  r ow   of  c h a r a c t e r s   wil l   be  v i s u a l l y   c e n t e r e d   on  the  s i g n .  

If  a  s i g n - h o l d e r   w i l l   o b s c u r e   a  s t r i p   p o r t i o n   h  when   the  s ign   is  p l a c e d  

in  u se ,   the  r o w   of  c h a r a c t e r s   s h o u l d   be  m o v e d   down  so  t ha t   the  a p p a r e n t  

v e r t i c a l   c e n t e r l i n e   a - a   l i e s   m i d w a y   b e t w e e n   the  u p p e r   and  l o w e r   e d g e s  

of  the  r e m a i n i n g   s igh t ,   w h i c h   is  shown   h a v i n g   h e i g h t  e   in  F i g .   2a.  I f  

p l u r a l   r o w s   of  u p p e r - c a s e   c h a r a c t e r s   a r e   u s e d   on  a  s ign ,   it  is  d e e m e d  



d e s i r a b l e   for   an  a t t r a c t i v e   a p p e a r a n c e ,   that   t h e i r   a p p a r e n t   v e r t i c a l  

c e n t e r l i n e s   be  e q u a l l y   s p a c e d   a p a r t ,   and  tha t   the  a p a r e n t   v e r t i c a l   c e n -  
t e r l i n e s   of  the  u p p e r m o s t   and   l o w e r m o s t   r o w s   be  s p a c e d   e q u a l   r e s p e c -  
t ive  d i s t a n c e s   f r o m   the  u p p e r   and  l o w e r   e d g e s   of  the  e v e n t u a l   s i g h t   o f  

the  s ign   b l a n k .   Any  r ow   of  u p p e r - c a s e   c h a r a c t e r s   of  a  g iven   font  a n d  

n o m i n a l   s i ze ,   and  any  c h a r a c t e r   of  that   row,   can  be  d e e m e d   to  have   a  

s p e c i f i c   v e r t i c a l   d i s t a n c e   b e t w e e n   its  b a s e l i n e   and  its  a p p a r e n t   v e r t i c a l  

c e n t e r l i n e ,   and  in  F i g .   2a  t ha t   d i s t a n c e   is  shown   by  d i m e n s i o n   1 :  

F ig .   2b  i l l u s t r a t e s   a  row  of  l o w e r - c a s e   c h a r a c t e r s   f r o m   t h e  

s a m e   font  and  n o m i n a l   type   s i z e   as  t hose   in  F ig .   2a.  The  i n t e n d e d  

or  a c c e p t e d   b a s e l i n e s   of  a l l   of  the  l o w e r - c a s e   c h a r a c t e r s   a r e   s h o w n  

a l i g n e d   on  l ine   b - b ,   s o m e   l o w e r - c a s e   c h a r a c t e r s ,   s u c h   as  the  " g "  

shown   e x t e n d i n g   b e l o w   t h e i r   b a s e l i n e s .   The  a p p a r e n t   v e r t i c a l   c e n t e r -  

l ine  of  the  row  of  l o w e r - c a s e   c h a r a c t e r s   is  shown  by  l ine  a - a   in  F i g .  

2b.  B e c a u s e   l o w e r - c a s e   c h a r a c t e r s   a re   in  g e n e r a l   not  as  t a l l   as  u p -  

p e r - c a s e   c h a r a c t e r s ,   the  d i s t a n c e   ( d i m e n s i o n   k  in  F ig .   2b)  b e t w e e n  

the  b a s e l i n e   and  the  a p p a r e n t   v e r t i c a l   c e n t e r l i n e   is  s o m e w h a t   l e s s   t h a n  

d i m e n s i o n  j   in  F i g .   2a.  The   e x a c t   l o c a t i o n   of  the  a p p a r e n t   v e r t i c a l  

c e n t e r l i n e   of  a  r o w   of  l o w e r - c a s e   c h a r a c t e r s   is  a l so   s l i g h t l y   s u b j e c t i v e .  

As  with  u p p e r - c a s e   c h a r a c t e r s ,   the  eye  p e r c e i v e s   a  row  of  l o w e r - c a s e  

c h a r a c t e r s   to  be  c e n t e r e d   on  an  a p p a r e n t   v e r t i c a l   c e n t e r l i n e ,   and  h e n c e  

the  s p a c i n g   of  r o w s   f o r m e d   of  all   l o w e r - c a s e   c h a r a c t e r s   s h o u l d   a l s o  

be  b a s e d   on  the  a p p a r e n t   v e r t i c a l   c e n t e r l i n e s   of  such   r o w s .   T h u s   i f  

the  l o w e r - c a s e   c h a r a c t e r s   of  F ig .   2b  w e r e   to  be  p l a c e d   on  the  s i g n  

b l a n k   B  of  F ig .   2a  in  l i eu   of  the  u p p e r - c a s e   c h a r a c t e r s   t h e r e s h o w n ,  

t h e i r   b a s e l i n e   s h o u l d   be  a b o v e   the  b a s e l i n e   shown  for   the  u p p e r - c a s e  

c h a r a c t e r s .  

F ig .   2c  i l l u s t r a t e s   a  " m i x e d "   row  of  c h a r a c t e r s   of  the  s a m e  

n o m i n a l   s i ze   and  font   as  tha t   of  F i g s .   2a  and  2b,  the  row  h a v i n g   a n  

i n i t i a l   u p p e r - c a s e   c h a r a c t e r   P  f o l l o w e d   by  a  p l u r a l i t y   of  l o w e r - c a s e  

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

b -b .   The  a p p a r e n t   v e r t i c a l   c e n t e r l i n e   of  a  row  c o n t a i n i n g   bo th   u p p e r  

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

above   the  b a s e l i n e   by  a  d i s t a n c e   wh ich   is  s o m e   f o r m   of  a v e r a g e   b e -  

t w e e n   d i m e n s i o n s  j _   and  k  of  F i g s .   2a  and  2b.  H o w e v e r ,   f o r m   v i s u a l l y  

i n s p e c t i n g   a  l a r g e   n u m b e r   of  s i g n s ,   it  is  my  b e l i e f   that   the  v i s u a l   o r  

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

m i x e d   row  s u b s t a n t i a l l y   c o r r e s p o n d s   with  that   of  a  row  of  all   l o w e r -  

c a s e   c h a r a c t e r s .   T h i s   is  p r o b a b l y   b e c a u s e   m o s t   s i gns   c o n t a i n   w o r d s ,  



m o s t   w o r d s   c o n t a i n   m o r e   than  two  c h a r a c t e r s ,   and  u p p e r   c a s e   c h a r a c -  

t e r s   a re   u s u a l l y   u s e d   only   as  the  i n i t i a l   c h a r a c t e r s   of  w o r d s   h a v i n g  

both  u p p e r   and  l o w e r   c a s e   c h a r a c t e r s   in  the  E n g l i s h   l a n g u a g e   and  m a n y  

o t h e r   l a n g u a g e s ,   so  tha t   r o w s   c o n t a i n i n g   bo th   u p p e r - c a s e   and  l o w e r - c a s e  

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

c a s e .   A c c o r d i n g l y ,   in  the  row  of  m i x e d   u p p e r   and  l o w e r   c a s e   c h a r a c -  .  

t e r s   in  F i g .   2c  the  a p p a r e n t   v e r t i c a l   c e n t e r l i n e   can  be  d e e m e d   to  l i e  

d i s t a n c e   k  above   the  b a s e l i n e ,   j u s t   as   in  F i g .   2b,  and  the  p r e s e n t   i n -  

v e n t i o n   o p e r a t e s   wi th   tha t   a s s u m p t i o n .   T h u s   one  can   s u m m a r i z e   a s  

f o l l o w s :   The   a p p a r e n t   v e r t i c a l   c e n t e r l i n e   of  a  row  m a y   be  d e e m e d   t o  

lie  at  one  d i s t a n c e   k  a b o v e   the  b a s e l i n e   of  the  c h a r a c t e r s   if  the  r o w  

c o n t a i n s   any   l o w e r   c a s e   c h a r a c t e r s ,   bu t   l i e s   h i g h e r   at  d i s t a n c e  j   a b o v e  

the  b a s e l i n e   of  the   c h a r a c t e r s   if  the  r ow   c o n t a i n s   only  u p p e r   c a s e   c h a r -  

a c t e r s .   S t a t e d   in  a n o t h e r   way,   one  s h o u l d   u se   the  a p p a r e n t   c e n t e r l i n e s  

of  l o w e r   c a s e   c h a r a c t e r s .  

It  is  i m p o r t a n t   to  no te   t ha t   the  a p p a r e n t   c e n t e r l i n e   to  b a s e l i n e  

d i s t a n c e s  j   and  k  s h o w n   in  F i g s .   2a  to  2c  r e l a t e   to  only   c h a r a c t e r s   h a v -  

ing  the  n o m i n a l   s i z e   s h o w n   in  t h o s e   F i g u r e s ,   and  l a r g e r   or   s m a l l e r  

c h a r a c t e r s   wi l l   h a v e  l a r g e r   o r   s m a l l e r  j   and  k  d i s t a n c e s .   If  a  m e t h o d  

and  a p p a r a t u s   a r e   to  be  u s e f u l   wi th   p l u r a l   s i z e s   of  c h a r a c t e r s ,   s a y  
s i z e s   l a b e l l e d   #1  t h r o u g h   #4,  the  m e t h o d   and  a p p a r a t u s   m u s t   a c c o m -  

m o d a t e   u s e   of  a n y  o n e   of  f o u r   s e t s   of j   and  k  d i s t a n c e s .  

In  F i g .   2d  the  s e c o n d   "e"   is  s h o w n   h a v i n g   a  r a t h e r   g r o s s   u p -  
w a r d   t r a n s l a t i o n a l   m i s - r e g i s t r a t i o n ,   i . e .  i t s   b a s e l i n e   is  a b o v e   t h o s e  

of  the  o t h e r   c h a r a c t e r s ,   and  the  s e c o n d   u p p e r - c a s e   " F "   is  s h o w n   w i t h  

a  g r o s s   r o t a t i o n a l   m i s - r e g i s t r a t i o n .   U n d e r   the  s t a n d a r d s   of  m o s t  

p r o f e s s i o n a l   s i g n m a k e r s   and  a r c h i t e c t s ,   a  t r a n s l a t i o n a l   m i s - r e g i s t r a -  

t ion  any  m o r e   t h a n   1.  5  p e r c e n t   of  c h a r a c t e r   h e i g h t ,   or   a  r o t a t i o n a l  

m i s - r e g i s t r a t i o n   e x c e e d i n g   0.  75  d e g r e e ,   wou ld   r e n d e r   a  s ign   u n a c c e p t a b l e .  

If  a  s i g n   is  to  c a r r y   an  odd  n u m b e r   of  r o w s   of  c h a r a c t e r s ,   i t  

is  u s u a l l y   d e s i r e d   t h a t  t h e   a p p a r e n t   v e r t i c a l   c e n t e r l i n e   of  the  m i d d l e  

row  lie  on  the  v e r t i c a l   c e n t e r l i n e   of  the  e v e n t u a l   s i g h t   of  the  s ign ,   a s  

is  i l l u s t r a t e d   in  F i g .   2e,  wh i l e   if  a  s ign   c a r r i e r s   an  e v e n   n u m b e r   o f  

r o w s ,   as  in  F i g .   2f,  it  is  i n s t e a d   d e s i r e d   tha t   a  p a i r   of  m i d d l e   r o w s  

be  s p a c e d   e q u a l   d i s t a n c e s   a b o v e   and  b e l o w   the  v e r t i c a l   c e n t e r l i n e   o f  

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

F i g s .   2e  and   2f  wi l l   be  r e f e r r e d   to  as  odd  s p a c i n g   a n d  e v e n   s p a c i n g ,  

r e s p e c t i v e l y .   In  a d d i t i o n   to  tha t   d i f f e r e n c e   b e t w e e n   t h e i r   v e r t i c a l  



s p a c i n g s ,   the  s i g n s   of  F i g s .   2e  and  2f  will   be  s e e n   to  d i f f e r   in  t h a t  

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

F ig .   2e  than   in  F ig .   2f.  T h a t   d i f f e r e n c e   wil l   be  t e r m e d   the  b r e a d t h  

or   n a r r o w n e s s   of  v e r t i c a l   s p a c i n g .  

The   m e t h o d   and  a p p a r a t u s   of  the  p r e s e n t   i n v e n t i o n   may   b e  

b e t t e r   u n d e r s t o o d   by  r e f e r e n c e   now  to  F ig .   3a.  The  l e t t e r   c a r r i e r  

s h e e t   S  t h e r e s h o w n   i n c l u d e s   a  p a i r   of  t a r g e t   m a r k s   T1,  T2  d e f i n i n g  

an  i m a g i n a r y   p r i m a r y   r e f e r e n c e   l ine  Ao  e x t e n d i n g   h o r i z o n t a l l y   a c r o s s  

the  s h e e t .   The   s h e e t   can  a l s o   be  e n v i s i o n e d   as  h a v i n g   n u m e r o u s   f u r -  

t h e r   i m a g i n a r y   r e f e r e n c e   l i n e s   A1  to  An  e a c h   r u n n i n g   p a r a l l e l   to  l i n e  

Ao  and  e a c h   s p a c e d   a  r e s p e c t i v e   d i s t a n c e   id  t h e r e f r o m ,   w h e r e   i  is  a n  

i n t e g e r ,   and  d  is  a  p r e d e t e r m i n e d   d i s t a n c e   w h i c h   wil l   be  t e r m e d   t h e  

i n c r e m e n t i n g   d i s t a n c e ,   and  w h i c h   is  d e s c r i b e d   as  0. 250  inch   in  a n  

e x e m p l a r y   e m b o d i m e n t .  

In  a c c o r d a n c e   wi th   a  p r e f e r r e d   e m b o d i m e n t   of  the  i n v e n t i o n ,  

all   l o w e r - c a s e   c h a r a c t e r s   a r e   p l a c e d   on  s u c h   t r a n s f e r   s h e e t s   so  t h a t  

t h e i r  . a p p a r e n t   v e r t i c a l   c e n t e r l i n e s   a re   s i t u a t e d   on  one  or  a n o t h e r   o f  

the  i m a g i n a r y   r e f e r e n c e   l i n e s .   In  Fig .   3b  f o u r   c h a r a c t e r s   of  d i f f e r e n t  

s i z e s   i n t e n d e d   to  r e p r e s e n t   l o w e r   ca se   o ' s   a r e   s h o w n   with  t h e i r   a p p a r e n t  

c e n t e r l i n e s   a l i g n e d   on  the  s a m e   i m a g i n a r y   r e f e r e n c e   l ine  Ai.  Such  p l a c e -  

m e n t   r e s u l t s   in  l o w e r   c a s e   c h a r a c t e r s   of  s i z e s   #1  to  #4  h a v i n g   t h e i r  

b a s e l i n e s   l o c a t e d   r e s p e c t i v e l y   d i s t a n c e s   ki  to  k4  b e l o w   the  r e f e r e n c e  

l i n e s   on  w h i c h   t h e i r   v i s u a l   c e n t e r l i n e s   l ie .   Next ,   al l   u p p e r   c a s e   c h a r -  

a c t e r s   on  a l l   t r a n s f e r   s h e e t s   a r e   v e r t i c a l l y   l o c a t e d   so  that   t h e i r   b a s e -  

l i n e s   e i t h e r   c o i n c i d e   wi th   t h o s e   of  l o w e r   c a s e   c h a r a c t e r s   of  the  s a m e  

s i ze   or   a r e   d i s p l a c e d   t h e r e f r o m   by  a  d i s t a n c e   id.  F o r   e x a m p l e ,   t h e  

b a s e l i n e   of  an  u p p e r   c a s e   I  of  s ize   #1  is  s h o w n   d i s t a n c e   k1  b e l o w   r e f e r -  

e n c e   l i n e   Ai,  wh i l e   the  b a s e l i n e   of  an  u p p e r   c a s e   E  of  s i ze   #4  is  l o c a t e d  

d i s t a n c e   k4  b e l o w   l ine   Ai.  V a r i o u s   c h a r a c t e r s   of  e i t h e r   u p p e r   or  l o w e r  

c a s e ,   and  p a r t i c u l a r l y   t h o s e   of  l a r g e r   s i z e s ,   e x t e n d   a c r o s s   one  or  m o r e  

of  the  i m a g i n a r y   r e f e r e n c e   l i n e s   a d j a c e n t   to  the  one  to  which   t h e i r   l o -  

c a t i o n   is  p r i m a r i l y   r e f e r e n c e d .   F o r   e x a m p l e ,   whi le   all   the  c h a r a c t e r s  

in  F ig .   3b  a r e   s h o w n   l o c a t e d   with  r e f e r e n c e   to  i m a g i n a r y   l ine  Ai,  v a r -  

ious   of  t h e m   e x t e n d   a c r o s s  n e a r b y   l i n e s   Ai+1,  Ai+2,  e tc .   Thus   t h e  

b a s e l i n e   of  any  c h a r a c t e r   l i e s   a  d i s t a n c e   ( id+km)   f r o m   r e f e r e n c e   l i n e  

Ao  on  any  t r a n s f e r   s h e e t ,   w h e r e   m  is  the  s i z e   n u m b e r   of  the  c h a r a c t e r ,  

and  it  l i e s   d i s t a n c e   km  b e l o w   s o m e   p a r t i c u l a r   one  of  the  r e f e r e n c e   l i n e s .  

B e c a u s e   the  v i s u a l   c e n t e r l i n e   of  an  u p p e r   c a s e   c h a r a c t e r   of  a  g iven  s i z e  



l i e s   f u r t h e r   up  ( d i m e n s i o n  j   in  F ig .   2a)  f r o m   its  b a s e l i n e   than  tha t   o f  

a  l o w e r   c a s e   c h a r a c t e r ,   the  v i s u a l   c e n t e r l i n e s   of  all  u p p e r   c a s e   c h a r -  

a c t e r s   lie  s l i g h t l y   above   v a r i o u s   of  the  r e f e r e n c e   l i n e s .   F o r   e x a m p l e ,  

the  v i s u a l   c e n t e r l i n e   of  the  u p p e r   c a s e   I  of  s i z e   #1  l i e s   d i s t a n c e   ( j 1 - k 1 )  
above   l ine  Ai,  and  the  v i s u a l   c e n t e r l i n e   of  the  u p p e r   c a s e   E  of  s i z e   # 4  

l i e s   d i s t a n c e   ( j 4 - k 4 )   above   l ine  Ai  in  F ig .   3b.  The  i l l u s t r a t i o n   in  F i g .  

3b  of  c h a r a c t e r s   of  d i f f e r e n t   n o m i n a l   s i z e s   l o c a t e d   r e l a t i v e   to  l ine   A i  
is  not  i n t e n d e d   to  i m p l y   tha t   a  g iven   t r a n s f e r   s h e e t   m u s t   c a r r y   c h a r a c -  

t e r s   of  d i f f e r e n t   n o m i n a l   s i z e s .   In  g e n e r a l   I  p r e f e r   tha t   a  g iven   t r a n s -  

fe r   s h e e t   c a r r y   only  c h a r a c t e r s   of  one  n o m i n a l   s i z e ,   t h o u g h   it  is  p o s s i b l e  

and  wi th in   the  s c o p e   of  the  i n v e n t i o n   to  have   c h a r a c t e r s   of  p l u r a l   n o m i -  

nal  s i z e s   on  the  s a m e   t r a n s f e r   s h e e t .   The  t a r g e t s   T1,  T2  p r e f e r a b l y  

def ine   a  l ine   s o m e w h e r e   n e a r   the  v e r t i c a l   c e n t e r   of  the  s h e e t   S  a s  

shown .   The  t a r g e t s   cou ld   i n s t e a d   de f ine   a  l ine   n e a r   the  l o w e r   edge   o r  

the  u p p e r   edge  of  the  s h e e t ,   but  d e f i n i n g   a  l ine   n e a r   the  c e n t e r   is  p r e -  
f e r r e d   for   the  r e a s o n   tha t   v e r t i c a l   p o s i t i o n i n g   e r r o r s   due  to  s t r e t c h i n g  

of  the  s h e e t   then   t end   to  be  m i n i m i z e d .   Whi le   all  the  i m a g i n a r y   l i n e  

A1  to  An  a r e   s h o w n   in  F ig .   3a  s p a c e d   at  i n t e g r a l   m u l t i p l e s   of  d i s t a n c e  

d  f r o m   the  r e f e r e n c e   l ine   Ao  d e f i n e d   by  t a r g e t s   Tl   and  T2,  it  is  q u i t e  

p o s s i b l e   to  use   an  a r r a n g e m e n t   w h e r e   all   of  t h e m   a re   v e r t i c a l l y   s h i f t e d  

s o m e   a r b i t r a r y   d i s t a n c e  a   r e l a t i v e   to  l ine   Ao,  as  wi l l   b e c o m e   c l e a r   b e l o w .  

The  i n v e n t i o n   can  p e r h a p s   be  b e s t   u n d e r s t o o d   by  c o n s i d e r a -  

t ion  next   of  the  s e m i - d i a g r a m m a t i c   p l a n   v i ew   of  F ig .   1.  The  i n v e n t i o n  

m a y   i n c l u d e   a  g e n e r a l l y   f lat   b a s e   10  w h i c h   in  s o m e   r e s p e c t s   r e s e m b l e s  

a  d r a f t i n g   b o a r d ,   and  w h i c h   m a y   be  s u p p o r t e d   atop  a  t a b l e   or  d e s k ,   o r  

p r o v i d e d   wi th   l e g s   (not  shown)   in  the  m a n n e r   of  s o m e   d r a f t i n g   b o a r d s .  

The  l e f t - r i g h t   d i r e c t i o n   and  the  u p - d o w n   d i r e c t i o n   in  F ig .   1  wi l l   b e  

t e r m e d   X  and  Y  d i r e c t i o n s ,   r e s p e c t i v e l y .   A  c u r s o r   12  e x t e n d s   a c r o s s  

b a s e   10  in  the  Y  d i r e c t i o n   and  is  f r e e l y   s l i d a b l e   a c r o s s   the  b a s e   in  t h e  

X  d i r e c t i o n   e x c e p t   when   l o c k e d   in  a  g iven   X  p o s i t i o n   by  c u r s o r   l o c k  

m e a n s   CL.  G e a r   r a c k s   l l a   and  11b  a r e   a f f i x e d   to  and  e x t e n d   p a r a l l e l  

to  e a c h   o t h e r   in  the  X  d i r e c t i o n   a c r o s s   r e s p e c t i v e   u p p e r   and  l o w e r   e d g e s  

of  b a s e   10.  A  s h a f t   14  e x t e n d i n g   i n s i d e   the  c u r s o r   and  j o u r n a l l e d   t h e r e -  

in  c a r r i e s   p i n i o n s   13a,  13b  on  i ts  e n d s ,   wi th   the  p i n i o n s   e n g a g i n g   t h e  

r a c k s   l l a ,   11b  and  i n s u r i n g   tha t   bo th   e n d s   of  the  c u r s o r   t r a v e l   t h e  

s a m e   d i s t a n c e ,   t h e r e b y   m a i n t a i n i n g   an  edge   or  s u r f a c e   12a  of  the  c u r -  

so r   a l i g n e d   in  the  Y  d i r e c t i o n .  



A  f u r t h e r   g e a r   r a c k   17  is  m o u n t e d   i n s i d e   the  c u r s o r   to  e x -  
tend  in  the  Y  d i r e c t i o n   the  e n t i r e   l eng th   of  the  c u r s o r .   A  t r a n s f e r  

s h e e t   c a r r i a g e   or   c h a s e   20  i n c l u d e s   a  s p r i n g - o p e r a t e d   g r i p p i n g   m e a n s  
21  for  g r i p p i n g   the  l e f t h a n d   edge   of  a  f l e x i b l e   t r a n s f e r   l e t t e r   s h e e t   S.  

The  c a r r i a g e   p r e f e r a b l y   g r i p s   s h e e t   S  at  a  d i s t a n c e   above   the  s u r f a c e  

of  ba se   10  a p p r o x i m a t i n g   the  t h i c k n e s s   of  the  t h i c k e s t   s ign   b l a n k   to  b e  

used ,   such   tha t   the  s h e e t   m a y   lie  f lat   a top  a  s ign  b l a n k   B  when  t h e  

c u r s o r   is  m o v e d   r i g h t w a r d l y   f r o m   the  p o s i t i o n   shown   in  F ig .   1.  C a r -  

r i a g e   20  is  m o u n t e d   on  c u r s o r   12  to  be  f r e e l y   m o v a b l e   a l o n g   the  c u r -  

s o r   in  the  Y  d i r e c t i o n   w h e n e v e r   the  o p e r a t o r   p u s h e s   l e v e r   26  to  d i s -  

e n g a g e   a  s p r i n g - b i a s e d   d e t e n t   m e a n s   25  which   o t h e r w i s e   e n g a g e s   r a c k  

17  and  p r e v e n t s   m o v e m e n t   of  c a r r i a g e   20  in  the  Y  d i r e c t i o n .   T h e  

p i tch   of  the  t e e t h   of  r a c k   17  is  c h o s e n   to  e s t a b l i s h   a  s e l e c t e d   Y  i n c r e -  

m e n t   d i s t a n c e ,   s u c h   a  0.  250  inch,   this   be ing   the  v a l u e   r e f e r r e d   to  a s  

d  in  the  p r e c e d i n g   d i s c u s s i o n   of  F i g s .   3a  and  3b.  W h e n e v e r   the  o p e r a -  

to r   r e l e a s e s   l e v e r   26,  the  d e t e n t   m e a n s   e n g a g e s   r a c k   17,  c o n s t a i n i n g  

the  c a r r i a g e   to  m o v e   to  the  n e a r e s t   one  of  a  p l u r a l i t y   of  d i s c r e t e   Y  

p o s i t i o n s   s p a c e d   0.  250  i nch   a p a r t ,   and  p r e v e n t i n g   the  c a r r i a g e   f r o m  

o c c u p y i n g   s o m e   o t h e r   Y  p o s i t i o n   in  b e t w e e n   a  p a i r   of  the  d i s c r e t e   p o s i -  

t ions .   Thus   if  the  t o t a l   r a n g e   of  t r a v e l   of  the  c a r r i a g e   a l o n g   the  c u r s o r  

is  of  the  o r d e r   of  16  i n c h e s ,   the  c a r r i a g e   can  o c c u p y   only  s o m e t h i n g  

of  the  o r d e r   of  64  e v e n l y   s p a c e d   Y  p o s i t i o n s .   It  is  i m p o r t a n t   tha t   t h e  

d e t e n t   m e a n s   25  e n g a g e   the  r a c k   to  fix  the  c a r r i a g e   Y  p o s i t i o n   w i t h  

no  a p p r e c i a b l e   b a c k l a s h   or  p lay ,   and  i m p o r t a n t   that   r a c k   17  have   u n i -  

f o r m   tooth  p i t c h   a l o n g   i ts   e n t i r e   l e n g t h .   V a r i o u s   known   f o r m s   of  d e -  

tent   m e a n s   m a y   be  u s e d .  

A  p a i r   of  s h a f t s   28,  29  j o u r n a l l e d   on  b a s e   10  to  e x t e n d   in  t h e  

X  d i r e c t i o n   m a y   be  r o t a t e d   by  c r a n k s   31,  32  to  r o t a t e   s p o o l s   34,  35 

c a r r i e d   on  the  s h a f t s ,   t h e r e b y   r e e l i n g   p o r t i o n s   of  a  f l e x i b l e   tape  36  

f r o m   one  s p o o l   t o w a r d   the  o t h e r ,   and  t h e r e b y   p o s i t i o n i n g   a  s e l e c t e d  

s e c t i o n   of  the  l e n g t h   of  the  tape  be low  w indow  or  o p e n i n g   10e  w h e r e  

it  may   be  v i e w e d .   T a p e   36,  as  wi l l   be  f u r t h e r   e x p l a i n e d   be low,   c a r -  

r i e s   a  p l u r a l i t y   of  m a r k s   s u c h   as  the  r e c t a n g u l a r   b o x e s   9 a - 9 d   s h o w n  

in  F ig .   la,   wi th   the  h e i g h t s   of  such   b o x e s   and  s p a c i n g s   b e t w e e n   b o x e s  

d i f f e r e n t   a l o n g   d i f f e r e n t   s e c t i o n s   of  tape   36.  In  an  a l t e r n a t i v e   e m b o d i -  

men t   s e p a r a t e   r i g i d   s t r i p s   a r e   s u b s t i t u t e d   for   the  c o n t i n u o u s   l e n g t h  

of  f l e x i b l e   t a p e .   A  p l u r a l i t y   of  i ndex   m a r k s   8a  to  8e  i n s c r i b e d   a t o p  

b a s e   10  at  the  edge   of  w i n d o w   10e  l ead   to  s ign   b l a n k   h e i g h t   b a r s   s h o w n  

i n s c r i b e d   on  b a s e   10  in  the  m a n n e r   of  b a r   g r a p h   e l e m e n t s .   The  b o t t o m  

e d g e s   of  the  b a r s   d e p i c t e d   a r e   all   shown   a l i g n e d   on  a  r e f e r e n c e   l ine  Y o .  



A  p a i r   of  thin  p l a t e s   40,  41  c a r r i e d   a t op   b a s e   10  s l i d i n g l y  

abut   a l o n g   a  l ine   42  wh ich   is  c a n t e d   f r o m   the  X  d i r e c t i o n .   The  p l a t e s  

a r e   e a c h   s h o w n   c a r r y i n g   five  l a b e l l e d   i ndex   m a r k s ,   and  u p p e r   p l a t e  

41  a l s o   c a r r i e s   a  t a r g e t   i ndex   l ine  TL.  The  p o s i t i o n   of  p la te   40  o n  

b a s e   10  is  f i x e d ,   and  p la te   41  is  s l i d a b l e   a g a i n s t   p l a t e   40.  When  a  

s ign   is  to  be  m a d e   with  its  row  or  rows   h a v i n g   al l   l o w e r - c a s e   c h a r a c -  

t e r s   or   a  m i x t u r e   of  l o w e r - c a s e   and  u p p e r - c a s e   c h a r a c t e r s ,   the  t w o  

p l a t e s   a r e   r e l a t i v e l y   p o s i t i o n e d   as  shown  so  tha t   t h e i r   two  l e f t - m o s t  

i n d e x   m a r k s   ( w h i c h   a r e   l a b e l l e d   " L o w e r   C a s e   o r   M i x e d " )   a re   r e g i s -  

t e r e d ,   and  t a r g e t   l ine   TL  wil l   have  a  p r e d e t e r m i n e d   Y  p o s i t i o n .   T h a t  

p o s i t i o n   is  l a b e l l e d   Y1  for   s ake   of  e x p l a n a t i o n .   The  o t h e r   index  m a r k s  

on  the  p l a t e s   e a c h   r e l a t e   to  a  r e s p e c t i v e   one  of  f o u r   d i f f e r e n t   n o m i -  

nal  c h a r a c t e r   s i z e s   #1  to  #4,  wh ich   m i g h t   be,  f o r   e x a m p l e ,   3/8,   1 / 2 ,  

3/4  and  1  i n c h   n o m i n a l   s i z e s .   The  p a i r   of  l i n e s   r e l a t i n g   to  the  d e -  

s i r e d   n o m i n a l   c h a r a c t e r   s i ze   a re   a l i g n e d   wi th   e a c h   o t h e r   if  the  r o w  

or  r o w s   on  the  s ign   b e i n g   m a d e   c o n t a i n s   only   u p p e r - c a s e   c h a r a c t e r s .  

F o r   e x a m p l e ,   if  the  3/8  inch   or  #1  s i ze   m a r k s   a r e   a l i g n e d ,   t a r g e t  

l ine   TL  wi l l   be  m o v e d   d i s t a n c e   ( j1 -k1)   b e l o w   l i ne   Y1,  whi le   if  the  1 -  

inch   or   #4  s i z e   m a r k s   a r e   a l i g n e d ,   the  t a r g e t   l ine   TL  wi l l   lie  d i s t a n c e  

( j 4 - k 4 )   b e l o w   l ine   Y1.  As  p l a t e   41  is  s l id   r i g h t w a r d l y   to  a l ign   d i f f e r -  

e n t   p a i r s   of  s i m i l a r l y - l a b e l l e d   i ndex   m a r k s ,   t a r g e t   l ine  TL  wi l l   b e  

m o v e d   d o w n w a r d l y   to  d i f f e r e n t   Y  p o s i t i o n s   b e l o w   l ine   Y1.  Thus   p l a t e  

41  wi l l   be  s e e n   to  f o r m   s c a l e   m e a n s   for   m o v i n g   t a r g e t   l ine  TL  t o  

. d i f f e r e n t   Y  p o s i t i o n s   r e l a t i v e   to  l ine  Y1  in  a c c o r d a n c e   wi th   a  s e l e c t e d  

c h a r a c t e r   h e i g h t   or   m ix   of  c h a r a c t e r   h e i g h t s .   As  wi l l   be  s e e n   b e l o w ,  

m o v i n g   t a r g e t   l ine   TL  d o w n w a r d l y   a  g iven   d i s t a n c e   b e l o w   l ine  Yl  l a t e r  

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

. r e l a t i v e   to  c a r r i a g e   20  by  that   d i s t a n c e .   V a r i o u s   a l t e r n a t i v e   m e a n s  

for   p o s i t i o n i n g   a  t r a n s f e r   s h e e t   r e l a t i v e   to  the  c a r r i a g e   wil l   be  d e -  

s c r i b e d   b e l o w .  

R e s p e c t i v e   e d g e s   of  a  f u r t h e r   p a i r   of  th in   p l a t e s   44,  45  c a r -  

r i e d   on  b o a r d   10  s i m i l a r l y   e n g a g e   each   o t h e r   a l o n g   a  l ine  shown  c e n -  

t e r e d   at  an  a n g l e   f r o m  t h e   X  d i r e c t i o n .   E a c h   of  t h e s e   p l a t e s   has   a  

t r i o   of  i n d e x   m a r k s   l a b e l l e d   " B o t t o m " ,   " N e i t h e r " ,   and  " T o p " ,   p e r -  

t a i n i n g   to  w h i c h   edge ,   if  e i t h e r ,   of  a  s ign  to  be  l e t t e r e d   will   be  p a r -  

t i a l l y   c o v e r e d   w h e n   the  s ign   is  put  into  u se .   If  p l a t e   45  is  p o s i t i o n e d  

in  the  c e n t e r e d   p o s i t i o n   shown  so  that   the  two  " N e i t h e r "   m a r k s   r e g i s -  

t e r ,   the  u p p e r   edge   45a  of  p l a t e   45  wil l   have   one  p r e d e t e r m i n e d   Y  



p o s i t i o n   on  b a s e   10,  whi le   s l i d ing   p l a t e   45  r i g h t w a r d l y   or  l e f t w a r d l y  

to  r e g i s t e r   the  " B o t t o m "   m a r k s   or  " T o p "   m a r k s ,   r e s p e c t i v e l y ,   w i l l  

m o v e   edge   45a  d o w n w a r d l y   or  u p w a r d l y ,   r e s p e c t i v e l y ,   in  any  c a s e  

k e e p i n g   edge  45a  a l i g n e d   p r e c i s e l y   in  the  X  d i r e c t i o n .   Edge   45a  c o m -  

p r i s e s   a  r e f e r e n c e   edge  a g a i n s t   which   s ign   b l a n k   B  may   be  a b u t t e d  

and  then   t e m p o r a r i l y   a f f ixed   atop  b a s e   10,  as  by  m e a n s   of  a d h e s i v e  

tape   46,  for   e x a m p l e   while   a  s ign  is  b e i n g   m a d e .   Thus  p l a t e   45  w i l l  

be  s e e n   to  c o m p r i s e   s c a l e   m e a n s   for   d e t e r m i n i n g   the  Y  p o s i t i o n   o f  

an  edge  of  a  s ign   b l ank   atop  ba se   10  in  a c c o r d a n c e   with  the  l o c a t i o n  

of  an  edge   of  the  s ign   which   will   l a t e r   be  o c c l u d e d   in  u se .   In  a  t y p i -  

cal   a p p l i c a t i o n   m o v i n g   s l ide   45  f r o m   i ts   c e n t e r e d   p o s i t i o n   will   s h i f t  

the  m o u n t i n g   p o s i t i o n   of  the  s ign  b l a n k   abou t   1/4  inch.   The  use  o f  

s i n g l e   p a i r s   of  " B o t t o m "   and  " T o p "   m a r k s   a s s u m e s   use   of  h o l d e r s  

wh ich   wil l   c o v e r   a  known  width  of  s t r i p   at  the  u p p e r   or  l o w e r   edge  o f  

a  s ign .   A  p l u r a l i t y   of  a d d i t i o n a l   s c a l e   m a r k s   (not  shown)   may   be  c a r -  

r i ed   on  p l a t e s   44  and  45  to  a l low  edge  45a  (and  hence   the  s ign  b lank  B )  

to  be  p o s i t i o n e d   at  v a r i o u s   o t h e r   p o s i t i o n s   to  a c c o m m o d a t e   sign  h o l d e r s  

w h i c h   c o v e r   d i f f e r e n t   edge  a r e a s   of  s i g n s .   When  s l ide   is  in  i ts  c e n -  

t e r e d   " N e i t h e r "   p o s i t i o n ,   its  edge  45a  and  the  l o w e r   edge  of  sign  b l a n k  

B  lie  at  r e f e r e n c e   l ine  YOS  the  s a m e   Y  p o s i t i o n   as  the  b o t t o m   of  w i n -  

dow  10e  and  the  b o t t o m s   of  the  h e i g h t   b a r s   s h o w n .   The  h e i g h t s   of  d i f -  

f e r e n t   s t a n d a r d - s i z e   s ign  b l a n k s   p r e f e r r e d   for   use   with  the  i n v e n t i o n  

a r e   e a c h   i n t e g r a l   m u l t i p l e s   of  the  i n c r e m e n t i n g   d i s t a n c e   d,  and  in  a n  

e x e m p l a r y   e m b o d i m e n t   those   m u l t i p l e s   a r e   3,  6,  18,  24  and  36.  E a c h  

index   m a r k   of  the  g r o u p   8a  to  8e  (F ig .   la)  is  i n s c r i b e d   above   line  Y o  

at  a  d i s t a n c e   e q u a l   to  o n e - h a l f   of  the  s ign   b l a n k   he igh t   with  which  i t  

is  a s s o c i a t e d .   F o r   e x a m p l e ,   index   l ine   8a  a s s o c i a t e d   with  s igns   9  i n -  

ches   h igh  l i e s   4.  5  i n c h e s   above  l ine   Yol  It  now  will   be  s e e n   that  w h e n  

a  g iven   s i z e   s ign  b l ank   is  a b u t t e d   a g a i n s t   edge  45a,  its  a c t u a l   v e r t i c a l  

c e n t e r l i n e   is  a l i g n e d   with  the  i ndex   m a r k   a s s o c i a t e d   with  that   s ize   o f  

s ign  b l a n k   a s s u m i n g   s l ide   45  is  in  the,  " N e i t h e r "   p o s i t i o n ,   and  the  v e r -  

t i c a l   c e n t e r l i n e   of  its  e v e n t u a l   s igh t   is  a s s o c i a t e d   with  the  index  m a r k  

if  s l ide   45  is  in  its  " T o p "   or  its  " B o t t o m "   p o s i t i o n .   Thus   one  of  t h e  

index   l i n e s   8a  to  8e  a l w a y s   i n d i c a t e s   the  v e r t i c a l   c e n t e r l i n e   to  be  u s e d  

for   a  s ign   b l ank   a f f ixed   to  ba se   10  if  the  s ign  b lank   has  one  of  the  f i v e  

s t a n d a r d   h e i g h t s   shown.   The  s ign  b l a n k   B  is  p l a c e d   a g a i n s t   edge  4 5 a  

with  i ts   left  edge  on  one  of  four   left   m a r g i n   g u i d e l i n e s   7a -7d ,   each  o f  

wh ich   is  l a b e l l e d   with  a  r e s p e c t i v e   on  of  the  four   s t a n d a r d   c h a r a c t e r  

s i z e s   i n t e n d e d   to  be  u s e d .  



A s s u m e   tha t   t a r g e t   l ine  TL  l i e s   at  l ine  Y1,  the  s i t u a t i o n   w h e n  

all  l o w e r - c a s e   or  m i x e d   l o w e r   c a s e   and  u p p e r   ca se   c h a r a c t e r s   a r e   t o  

be   used .   If  a  t r a n s f e r   s h e e t   is  s l i d i n g l y   p o s i t i o n e d   in  c a r r i a g e   2 5 ,  

with  the  c a r r i a g e   d e t e n t   e n g a g e d ,   u n t i l   t a r g e t s   T l a n d   T2  on  the  t r a n s -  

fer   s h e e t   a r e   a l i g n e d   on  t a r g e t   l ine  TL  and  then  g r i p p e d   by  the  c a r r i a g e  

g r i p p i n g   m e a n s ,   one  is  a s s u r e d   tha t   t h e r e a f t e r ,   w h e n e v e r   the  d e t e n t  

m e a n s   is  e n g a g e d ,   that   all   of  the  i m a g i n a r y   l i ne s   Ao  to  An  on  the  t r a n s -  

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

TL;  and  f u r t h e r ,   b e c a u s e   the  a p p a r e n t   v e r t i c a l   c e n t e r l i n e s   of  all  l o w e r  

case   c h a r a c t e r s   a re   s i t u a t e d   on  v a r i o u s   of  those   i m a g i n a r y   l ines   a s  

p r e v i o u s l y   e x p l a i n e d ,   one  is  a s s u r e d   that  t hose   a p p a r e n t   c e n t e r l i n e s  

lie  i n t e g r a l   m u l t i p l e s   of  i n c r e m e n t   d i s t a n c e   d  f r o m   t a r g e t   l ine  T L .  

Still   f u r t h e r ,   b e c a u s e   the  Y  d i s t a n c e s   f r o m   line  Y1  to  each  of  i n d e x  

m a r k s   8a  to  8e  a r e   all  i n t e g r a l   m u l t i p l e s   of  d,  one  is  a s s u r e d   that   i f  

the  c a r r i a g e   is  v e r t i c a l l y   m o v e d   to  p l a c e   a  l o w e r   case   c h a r a c t e r   o n  

the  t r a n s f e r   s h e e t   s u b s t a n t i a l l y   c e n t e r e d   ( say   wi th in   0.  5d)  o v e r   a  

s e l e c t e d   one  of  those   i ndex   m a r k s   and  then   d e t e n t e d ,   the  a p p a r e n t  

v e r t i c a l   c e n t e r l i n e   of  tha t   l o w e r   c a s e   c h a r a c t e r   will   then  be  e x a c t l y  

c e n t e r e d   on  the  s e l e c t e d   i ndex   m a r k .   If  the  s e l e c t e d   on  of  the  i n d e x  

m a r k s ,   say  m a r k   8a,  for   e x a m p l e ,   c o i n c i d e s   with  the  v e r t i c a l   c e n t e r -  

l ine  of  the  s i gh t   of  s ign  b l ank   B,  it  now  wil l   be  a p p a r e n t   that   one  c a n  

r e a d i l y   p o s i t i o n   a  row  of  l o w e r   c a s e   c h a r a c t e r s   (or  m i x t u r e s   of  l o w e r  

ca se   and  u p p e r   c a s e   c h a r a c t e r s ,   wh ich   a r e   a s s u m e d   to  have   the  s a m e  

a p p a r e n t   c e n t e r l i n e s ) ,   so  that   the  a p p a r e n t   c e n t e r l i n e   of  the  row  a c -  

c u r a t e l y   c o i n c i d e s   with  the  c e n t e r l i n e   of  the  s igh t   of  the  s i g n .  

F u r t h e r ,   s i n c e   the  v e r t i c a l   c e n t e r l i n e s   of  boxes   9a  to  9d  o n  

tape  36  a re   s p a c e d   a p a r t   at  d i s t a n c e s   wh ich   a re   i n t e g r a l   m u l t i p l e s   o f  

i n c r e m e n t   d i s t a n c e   d,  it  wi l l   b e c o m e   a p p a r e n t   tha t   it  the  v e r t i c a l   c e n -  

t e r l i n e   of  box  9b  is  a l i g n e d   with  i ndex   m a r k   8a  as  shown,   by  m o v i n g  

the  c a r r i a g e   and  then   d e t e n t i n g   it,  l o w e r   c a s e   c h a r a c t e r s   (or  m i x t u r e s  

of  l o w e r   c a se   and  u p p e r   c a s e   c h a r a c t e r s )   can  be  r e a d i l y   s p a c e d   a l o n g  

rows   so  that   the  a p p a r e n t   v e r t i c a l   c e n t e r l i n e s   of  those   f u r t h e r   r o w s  

a c c u r a t e l y   c o i n c i d e   with  the  v e r t i c a l   c e n t e r l i n e s   of  any  of  b o x e s   9 a - 9 d  

on .tape  36.  Thus   a c c u r a t e   odd  v e r t i c a l   s p a c i n g   is  r e a d i l y   a c h i e v e d .  

Still   f u r t h e r ,   if  " E v e n "   m a r k   5  on  t ape   36  l i e s   a  d i s t a n c e   f r o m   the  c e n -  

t e r l i n e s   of  b o x e s   9b  and  9c  wh ich   is  an  i n t e g r a l   m u l t i p l e   of  d i s t a n c e   d ,  

and  if  that   " E v e n "   m a r k   is  a l i g n e d   with  a  s e l e c t e d   one  of  index   m a r k s  

8a  to  8e,  it  will   be  a p p a r e n t   that   r o w s   of  l o w e r   case   c h a r a c t e r s   ( o r  



m i x t u r e s   of  u p p e r   and  l o w e r   c a se )   m a y   be  a c c u r a t e l y   s p a c e d   so  t h a t  

the  a p p a r e n t   v e r t i c a l   c e n t e r l i n e s   of  t h o s e   r o w s   lie  equa l   d i s t a n c e s  

above   and  b e l o w   the  s e l e c t e d   i ndex   m a r k   (of  the  g r o u p   8a  to  8e),  t h e r e -  

by  p r o v i d i n g   " e v e n "   v e r t i c a l   s p a c i n g   of  r o w s   on  the  sign  b l a n k .  

If  a  t r a n s f e r   shee t   is  p o s i t i o n e d   in  c a r r i a g e   24  as  was  j u s t  

d e s c r i b e d ,   by  a l i g n i n g   its  t a r g e t s   wi th   t a r g e t   line  TL  when  line  T L  

l i e s   at  the  Y1  r e f e r e n c e   p o s i t i o n ,   the  a p p a r e n t   c e n t e r l i n e s   of  l o w e r  

c a s e   c h a r a c t e r s   on  the  s h e e t   a re   a c c u r a t e l y   p o s i t i o n e d   to  lie  at  d i s -  

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

m a r k s   8a  to  8e,  but  the  a p p a r e n t   c e n t e r l i n e s   of  u p p e r   c a se   c h a r a c t e r s  

then   wil l   l ie  d i s t a n c e s   ( j m - k m )   above   l i n e s   wh ich   a re   i n t e g r a l   m u l t i p l e s  

of  d i s t a n c e   d.  Thus   when  r o w s   a r e   to  be  f o r m e d   of  all  u p p e r   case   c h a r -  

a c t e r s ,   so  that   s t r i n g s   of  l o w e r   c a s e   c h a r a c t e r s   do  not  d o m i n a t e   t h e m  

to  l o w e r   the  o v e r a l l   a p p a r e n t   c e n t e r l i n e s   of  the  r ows ,   p r o p e r   v e r t i c a l  

s p a c i n g   of  the  a p p a r e n t   c e n t e r l i n e   of  such   r o w s   is  a s s u r e d   by  m e r e l y  

l o w e r i n g   t a r g e t   l ine  TL  a  d i s t a n c e   ( j m - k m )   b e l o w   r e f e r e n c e   p o s i t i o n  

Y1,  by  s l i d i n g   p la te   41  to  a l ign   the  p a i r   of  index   m a r k s   on  p l a t e s   41 ,  

42  p e r t a i n i n g   to  the  n o m i n a l   s i ze   of  c h a r a c t e r s   be ing   u sed ,   and  t h e n  

when   the  t r a n s f e r   s h e e t   t a r g e t s   a r e   a l i g n e d   with  t a r g e t   l ine  TL,  t h e  

a p p a r e n t   c e n t e r l i n e s   o f  a l l   u p p e r   c a s e   c h a r a c t e r s   on  the  t r a n s f e r   s h e e t  

lie  at  d i s t a n c e s   f r o m   index  m a r k s   8a  to  8e  wh ich   a re   i n t e g r a l   m u l t i p l e s  

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

u p p e r   c a s e   c h a r a c t e r s .  

In  the  f o r e g o i n g   d e s c r i p t i o n   all   of  the  i m a g i n a r y   r e f e r e n c e  

l i n e s   on  the  t r a n s f e r   shee t   with  r e s p e c t   to  wh ich   c h a r a c t e r s   a re   l o -  

c a t e d   w e r e   sa id   to  lie  d i s t a n c e s   id  f r o m   l ine   Ao  de f ined   by  t a r g e t s  

T1,  T2.  With  such   an  a r r a n g e m e n t ,   c h a r a c t e r s   may   be  l o c a t e d   w i t h  

r e s p e c t   to  l ine   Ao  in  the  s a m e   m a n n e r   as  with  r e s p e c t   to  the  o t h e r  

i m a g i n a r y   l i n e s .   It  is  not  n e c e s s a r y ,   h o w e v e r ,   that   the  t a r g e t   line  A o  

lie  d i s t a n c e s   id  f r o m   the  o t h e r   i m a g i n a r y   l i n e s .   A s s u m e ,   for  e x a m p l e ,  

that  l i n e   Ao  l i e s   a  whol ly   a r b i t r a r y   d i s t a n c e   a  equa l   to  0. 030  inch  b e l o w  

d i s t a n c e s   id  f r o m   the  o t h e r   i m a g i n a r y   l i n e s .   E x a c t l y   the  s a m e   r e s u l t s  

as  t hose   p r e v i o u s l y   d e s c r i b e d   will   be  o b t a i n e d   if,  in  add i t i on ,   r e f e r e n c e  

l ine   Y1  is  m e r e l y   m o v e d   d o w n w a r d l y   the  a r b i t r a r y   d i s t a n c e   0. 030  i n c h ,  

so  that  l ine   Y1  l i e s   0. 030  inch  be low  d i s t a n c e s   which   a re   id  f r o m   r e f e r -  

ence   line  Yo  and  index   m a r k s   8a  to  8e.  With  such   an  a r r a n g e m e n t ,   a l l  

l o w e r   c a se   c h a r a c t e r   c e n t e r l i n e s   on  a  s h e e t   will   lie  0. 030  inch  a b o v e  

d i s t a n c e s   id  f r o m   line  A o .  



To  i l l u s t r a t e   t y p i c a l   o p e r a t i o n   of  the  i n v e n t i o n ,   it  wil l   be  a s -  

s u m e d   tha t   t h r e e   r o w s   of  o n e - i n c h   or  #4  s i ze   c a p i t a l   l e t t e r s   a r e   to  b e  

p l a c e d   on  a  9 - i n c h   high  s ign  b lank   which   will   be  u s e d   in  a  b o t t o m   e d g e  

h o l d e r ,   tha t   " w i d e "   row  s p a c i n g   is  to  be  p r o v i d e d ,   and  tha t   a  1 - i n c h  

m a r g i n   is  to  be  p r o v i d e d   at  the  left  edge   of  the  s ign .   The  f o l l o w i n g  

s i m p l e   p r o c e d u r e   m a y   be  u s e d .  

P l a t e   45  is  s l id   to  r e g i s t e r   the  p a i r   of  " B o t t o m "   i n d e x   m a r k s ,  

and  the  s ign   b l a n k   is  b u t t e d   a g a i n s t   edge  45a  and  l ine  7d  and  t a p e d   t o  

base   10.  The   v e r t i c a l   c e n t e r l i n e   of  the  " s i g h t " ,   or   p o r t i o n   of  the  s i g n  

b l ank   to  be  e v e n t u a l l y   d i s p l a y e d   will   then  lie  a l i g n e d   with  i n d e x   m a r k  

8a.  P l a t e   41  is  t hen   s l id   to  r e g i s t e r   the  p a i r   of  1 - i n c h   i n d e x   m a r k s .  

C r a n k s   31  and  32  a r e   t u r n e d   unt i l   a  s e c t i o n   of  t ape   36  is  l a b e l l e d   " 1 -  

inch  w i d e "   a p p e a r s   in  w indow  1 0 e .  

B e c a u s e   an  odd  n u m b e r   (i.  e.  3)  of  r o w s   a r e   a s s u m e d   to  b e  

r e q u i r e d   and  the  s ign   b l a n k   to  be  used   is  9  i n c h e s   high,   the  c e n t e r l i n e  

6  ( l a b e l l e d   " o d d " )   of  the  s e l e c t e d   s e c t i o n   of  t ape   36  is  a l i g n e d   wi th   t h e  

index   l ine   8a  l e a d i n g   f r o m   the  9 - i n c h   h e i g h t   b a r   to  w indow  lOe.  L i n e  

8a  wil l   be  a l i g n e d   wi th   the  c e n t e r   of  the  s i gh t   to  be  u s e d   on  the  9 - i n c h  

sign  b l ank ,   and  h e n c e   m o v i n g   c e n t e r l i n e   6  into  a l i g n m e n t   with  i n d e x   l i n e  

8a  s e r v e s   to  v e r t i c a l l y   p o s i t i o n   the  b o x e s   9 a - 9 c   at  the  s a m e   Y  p o s i t i o n s  

as  the  t h r e e   r o w s   of  1 - i n c h   c h a r a c t e r s   s h o u l d   have   on  the  s ign   b l a n k .  

With  the  b o x e s   9 a - 9 d   on  tape   36  then  v i s i b l e   a d j a c e n t   the  lef t   end  of  t h e  

s ign  b l a n k ,   the  o p e r a t o r   is  i m m e d i a t e l y   a f f o r d e d   an  i n d i c a t i o n   of  c h a r -  

a c t e r   s i z e   and  v e r t i c a l   s p a c i n g   which   he lp s   h im  v i s u a l i z e   how  the  f i n i s h e d  

sign  wi l l   look,   a l l o w i n g   h im   to  s e l e c t   a n o t h e r   c h a r a c t e r   s i z e   a n d / o r  

s p a c i n g   if  t ha t   f i r s t   s e l e c t e d   s e e m s   to  be  v e r t i c a l l y   too  c r o w d e d ,   f o r  

e x a m p l e .   The  c u r s o r   is  then  m o v e d   to  the  f a r   lef t ,   the  c a r r i a g e   m o v e d  

d o w n w a r d l y ,   and  the  d e t e n t   m e a n s   e n g a g e d .   The  t r a n s f e r   l e t t e r   s h e e t  

S  is  then  i n s e r t e d   in  the  c a r r i a g e ,   s l i g h t l y   s h i f t e d   unt i l   the  two  t a r g e t s  

T1,  T2  on  the  l e t t e r   s h e e t   a re   v e r t i c a l l y   a l i g n e d   on  t a r g e t   l ine  TL  o n  

p la te   41,  and  then  c l a m p e d   in  the  c a r r i a g e .   A d j u s t i n g   s h e e t   S  in  t h e .  

c a r r i a g e   to  a l i gn   i ts  t a r g e t s   with  t a r g e t   l ine  TL  on  s l ide   41  i n s u r e s   t h a t  

the  a p p a r e n t   c e n t e r l i n e s   of  all  1 - i n c h   n o m i n a l - s i z e   u p p e r   c a s e   c h a r a c t e r s  

c a r r i e d   on  the  s h e e t   t hen   lie  e i t h e r   on  v a r i o u s   of  the  i n d e x   l i n e s   8 a - 8 d  

or  a re   v e r t i c a l l y   s p a c e d   t h e r e f r o m   by  d i s t a n c e s   which   a r e   i n t e g r a l   m u l -  

t i p l e s   of  the  Y  i n c r e m e n t a l   d i s t a n c e ,   0.  25  i n c h .  

The  c u r s o r   and  c a r r i a g e   a r e   next   m o v e d   unt i l   the  le f t   edge  o f  

the  f i r s t   c h a r a c t e r   to  be  t r a n s f e r r e d   s i t s   on  the  1 - i n c h   m a r g i n   g u i d e l i n e  



7d,  and  a  s m a l l   p e n c i l   or   pen  " t i c k "   m a r k   is  m a d e   on  an  edge  of  s h e e t  

S  to  c o i n c i d e   wi th   the  s e l e c t e d   m a r g i n   g u i d e l i n e .   The  c u r s o r   and  c a r -  

r i a g e   a re   then   m o v e d   t o  p o s i t i o n   the  f i r s t   c h a r a c t e r   above   the  box  9 a  

v i s i b l e   on  t ape   36  t h r o u g h   w i n d o w   10e,  (it  b e i n g   a s s u m e d   that   the  u p p e r -  
m o s t   of  the  t h r e e   r o w s   is  to  be  f o r m e d   f i r s t ,   w h i c h   is  not  r e a l l y   a  

r e q u i r e m e n t .   When  tha t   is  done  and  the  c a r r i a g e   r e l e a s e   l e v e r   is  r e -  

l e a s e d ,   the  c a r r i a g e   m a y   m o v e   s o m e   a p p r e c i a b l e   d i s t a n c e   (e. g.  0 . 0 1 0  

inch)  one  way  or   the  o t h e r   in  the  Y  d i r e c t i o n   as  the  d e t e n t   m e a n s   25  

s e a t s   a g a i n s t   r a c k   17.  The   c u r s o r   is  then  m o v e d   to  the  r i g h t   u n t i l  

the  t ick   m a r k   r e g i s t e r s   wi th   the  s e l e c t e d   m a r g i n   g u i d e l i n e ,   the  c u r -  

s o r   is  l o c k e d   in  p l a c e ,   and  the  f i r s t   l e t t e r   to  be  t r a n s f e r r e d   is  then   i n  

p r o p e r   p o s i t i o n   to  be  b u r n i s h e d   in  p l a c e   on  the  s ign   b l ank .   W h e n e v e r  

the  o p e r a t o r   m o v e s   the  c u r s o r   r i g h t w a r d l y   so  that   the  r i g h t   edge  o f  

s h e e t   S  p a s s e s   the  l e f t   edge   of  the  s ign   b l ank ,   he  l i f ts   the  r i g h t   e d g e  

of  the  t r a n s f e r   s h e e t   so  tha t   it  does   not  c a t c h   on  the  left   edge  of  t h e  

b l a n k .  

A f t e r   the  f i r s t   c h a r a c t e r   in  the  f i r s t   row  has  been   t r a n s f e r r e d ,  

the  c u r s o r   and  c a r r i a g e   t hen   m a y   be  m o v e d   to  p o s i t i o n   the  s e c o n d   l e t -  

t e r   and  s u c c e s s i v e   l e t t e r s   of  the  f i r s t   row  at  t h e i r   c o r r e c t   Y  p o s i t i o n s  

o v e r   the  s ign   b l a n k   w i t h o u t   m a k i n g   any  f u r t h e r   v e r t i c a l   a l i g n m e n t  

o p e r a t i o n s   o t h e r   t han   the  e x t r e m e l y   s i m p l e   one  of  i n s u r i n g   tha t   a  s e l e c t e d  

l e t t e r   r e a d y   to  be  t r a n s f e r r e d   is  not   v e r t i c a l l y   m i s p l a c e d   by  one  o r  

m o r e   d i s c r e t e   Y  i n c r e m e n t s ,   i.  e.  0. 25  inch   or  a  m u l t i p l e   t h e r e o f   i n  

the  e x e m p l a r y   e m b o d i m e n t .   The  o p e r a t o r   can,   of  c o u r s e ,   r e a d i l y   d e -  

t ec t   any  such   g r o s s   m i s a l i g n m e n t .   The  h o r i z o n t a l   or  i n t e r - c h a r a c t e r  

s p a c i n g   b e t w e e n   l e t t e r s   a l o n g   a  l ine  m u s t   be  p r o p e r l y   a d j u s t e d   by  t h e  

o p e r a t o r ,   of  c o u r s e ,   by  p r o p e r   X  m o v e m e n t   of  the  c u r s o r .  

A f t e r   the  f i r s t   l ine   of  c h a r a c t e r s   has   been   f o r m e d   on  the  s i g n  

b l ank ,   the  c u r s o r   and  c a r r i a g e   a r e   then   m o v e d   to  p o s i t i o n   the  f i r s t  

c h a r a c t e r   to  be  u s e d   in  the  s e c o n d   l ine  above   the  next   l o w e r   box  v i s i b l e  

on  tape  36,  and  f o r m i n g   the  s e c o n d   l ine   f o l l ows   the  s a m e   p r o c e d u r e   a s  

that   j u s t   d e s c r i b e d .   The  s i m i l a r   p r o c e d u r e   for  f o r m i n g   of  the  t h i r d   l i n e  

wil l   be  a p p a r e n t   w i t h o u t   f u r t h e r   e x p l a n a t i o n .  

In  the  e x e m p l a r y   e m b o d i m e n t   which   p r o v i d e s   for   use  of  s i g n  

b l a n k s   as  h igh  as  9  i n c h e s   and  for   use   of  fou r   d i f f e r e n t   c h a r a c t e r  

h e i g h t s   ( n o m i n a l l y   0. 35,  0. 50,  0. 71  and  1.  0  i n c h e s )   window  10e  h a s  

a  Y  d i m e n s i o n   a p p r o x i m a t i n g   9  i n c h e s ,   and  tape  36  has  8  s e c t i o n s ,  

a r r a n g e d   in  s e r i e s   a l o n g   the  t ape ,   with  each   s e c t i o n   be ing   a p p r o x i -  



m a t e l y   9  i n c h e s   long   and  h a v i n g   "odd"   and  " e v e n "   index  l i n e s   of  t h e  

n a t u r e   of  t h o s e   s h o w n   at  5  and  6  in  F ig .   1.  Two  such   s e c t i o n s   of  t a p e  

a re   p r e f e r a b l y   p r o v i d e d   fo r   e a c h   c h a r a c t e r   he igh t ,   one  s e c t i o n   r e l a t i n g  

to  "wide"   i n t e r l i n e   s p a c i n g   and  the  o t h e r   r e l a t i n g   to  " n a r r o w "   i n t e r l i n e  

s p a c i n g ,   a l t h o u g h   s e c t i o n s   for   v a r i o u s   o t h e r   i n t e r l i n e   s p a c i n g s   a l s o  

m a y   be  p r o v i d e d ,   as  wi l l   be  e x p l a i n e d .  

F ig .   4  i l l u s t r a t e s   f o u r   e x e m p l a r y   s e c t i o n s   of  t ape   36  s h o w n  

h o r i z o n t a l l y   a l i g n e d   wi th   a  d i m e n s i o n   10e  r e p r e s e n t i n g   an  edge   o f  

window  10e.  S e c t i o n   36a  w h i c h   is  a l s o   shown   in  F ig .   la,   is  l a b e l l e d  

" 1 - i n c h ,   W i d e " ,   and  is  s h o w n   c o n t a i n i p g   four   b o x e s   9 a - 9 d   e a c h   a s -  

s u m e d   to  be  1 - i n c h   h igh,   and  wi th   " w i d e "   i n t e r - r o w   s p a c i n g .   I m p o r -  

t an t ly ,   the  v e r t i c a l   c e n t e r l i n e s   of  all   of  b o x e s   9 a - 9 d   lie  v e r t i c a l l y  

s p a c e d   a p a r t   at  d i s t a n c e s   w h i c h   a r e   i n t e g r a l   m u l t i p l e s   of  the  i n c r e -  

m e n t i n g   d i s t a n c e   d.  As  m a n y   1 - i n c h   high  b o x e s   with  s u c h   s p a c i n g  

as  can  be  f i t t ed   in  the  Y  d i m e n s i o n   ( a s s u m e d   to  be  9  i n c h e s )   of  t h e  

l a r g e s t   s ign   b l a n k   to  be  u s e d ,   w i t h o u t   e q u a l l i n g   that   Y  d i m e n s i o n ,   a r e  

p r e f e r a b l y   p r o v i d e d .   It  m a y   be  no ted   tha t   a  f u r t h e r   box  9e  s h o w n   i n  

d a s h e d   l i n e s   c o u l d   be  p r o v i d e d   on  s e c t i o n   36a,  but   that   use   of  5  l i n e s   o f  

I - i n c h   c h a r a c t e r s   wi th   s u c h   1 - i n c h   s p a c i n g   would   r e s u l t   in  no  u p p e r  

and  l o w e r   m a r g i n s   b e i n g   p r o v i d e d   on  a  9 - i n c h   high  s ign .   S ince   s u c h  

a  s ign   is  d e e m e d   u n a c c e p t a b l e ,   box  9e  is  not  c a r r i e d   on  t ape   s e c t i o n   3 6 a .  

T a p e   s e c t i o n   36b  c a r r i e r s   b o x e s   for   1 - i n c h   h igh  c h a r a c t e r s  

hav ing   " n a r r o w "   i n t e r - r o w   s p a c i n g ,   so  tha t   o n e - h a l f   inch   s p a c e s   a r e  

p r o v i d e d   b e t w e e n   a d j a c e n t   p a i r s   of  b o x e s   in  s e c t i o n   36c.  T a p e   s e c t i o n  

36d  is  shown   as  c a r r y i n g   b o x e s   e a c h   0. 75  i n c h e s   high  with  wha t   m a y  

be  t e r m e d   " e x t r a - w i d e "   i n t e r - r o w   s p a c i n g ,   and  is  shown   with  1 - i n c h  

s p a c i n g   b e t w e e n   a d j a c e n t   p a i r s   of  b o x e s .   Tape   s e c t i o n   36e  is  s h o w n  

c a r r y i n g   b o x e s   e a c h   0.-75  i nch   high  wi th   what   m a y   be  t e r m e d   " e x t r a -  

n a r r o w "   i n t e r - r o w   s p a c i n g ,   w h i c h   is  s h o w n   as  o n e - h a l f   inch   s p a c e s  
b e t w e e n   a d j a c e n t   p a i r s   of  b o x e s .   I t  w i l l   be  a p p a r e n t   tha t   f u r t h e r   g e n -  

e r a l l y - s i m i l a r   s e c t i o n s   can   be  p r o v i d e d   a long   the  l eng th   of  t ape   3 6  

hav ing   yet   f u r t h e r   t y p e s   of  i n t e r - r o w   s p a c i n g .   S i g n i f i c a n t l y ,   the  d i s -  

t ance   f r o m   the  b o t t o m ,   c e n t e r l i n e   or   top  of  any  box  in  a  g iven   s e c t i o n  

of  tape  to  the  b o t t o m ,   c e n t e r l i n e   or  top  of  any  o t h e r   box  in  tha t   s e c t i o n ,  

is  an  i n t e g r a l   m u l t i p l e   of  the  Y  i n c r e m e n t   d i s t a n c e   ( a s s u m e d   to  be  0 .  2 5 0  

inch)  of  the  c a r r i a g e   20  on  the  c u r s o r   12 .  

The  c e n t r a l   box,  if  an  odd  n u m b e r   of  b o x e s   is  p r o v i d e d   i n  

a  s e c t i o n   as  is  the  c a s e   s h o w n   fo r   s e c t i o n s   36d  and  36e,  or  one  o f  

the  c e n t r a l   p a i r   of  b o x e s   if  an  even   n u m b e r   a r e   p r o v i d e d ,   as  fo r   s e c -  

t ions   3 6 a - 3 6 c ,   h a s   an  i n d e x   m a r k   6  l a b e l l e d   "odd"   p a s s i n g   t h r o u g h  



its  v e r t i c a l   c e n t e r   and  e a c h   tape  s e c t i o n   has   an  " e v e n "   i n d e x   m a r k   5 

s p a c e d   v e r t i c a l l y   f r o m   the  odd  index   m a r k   at  a  d i s t a n c e   w h i c h   is  a n  

i n t e g r a l   m u l t i p l e   of  the  i n c r e m e n t i n g   d i s t a n c e   d.  If  any  of  the  t a p e  

s e c t i o n s   s h o w n   in  F i g .   2b  is  r e e l e d   so  that   p a r t   or   al l   of  the  s e c t i o n  

is  v i s i b l e   in  w i n d o w   10e,  and  e i t h e r   its  odd  i n d e x   l ine   6  o r   i ts  even   i n -  .  

dex  l ine  5  i s  a l i g n e d   wi th   a n y  o n e   of  the  i ndex   l i n e s   8a  to  8e,  t h e  v e r -  

t i c a l   c e n t e r l i n e s   of  a l l   of  the  b o x e s   of  the  t ape   s e c t i o n   wi l l   l ie  at  Y  

d i s t a n c e s   f r o m   r e f e r e n c e   l ine   Yo  which   a re   i n t e g r a l   m u l t i p l e s  . o f   t h e  

Y  i n c r e m e n t   d i s t a n c e .  

F i g s .   5a  and  5b  i l l u s t r a t e   an  e x e m p l a r y   a r r a n g e m e n t   fo r   p r o -  

v i d i n g   r a c k   l l b   a l o n g   the  l o w e r   edge  of  t ab le   10.  Shaf t   14  w h i c h   e x t e n d s  

t h r o u g h   c  u r s o r   12  a b o v e   the  u p p e r   s u r f a c e   of  t a b l e   10  c a r r i e s   a  p l a s -  

tic  p in ion   13b  on  i ts   end,   the  t ee th   of  which   e n g a g e   a  t au t   l e n g t h   o f  

r u b b e r   d r i v e   b e l t   11b  w h i c h   a c t s   as  a  r a c k .   P l a t e   12b  a f f i x e d   to  t h e  

l o w e r   end  of  c u r s o r   12  c a r r i e s   a  p a i r   of  r o l l e r s   12c,  12d  w h i c h   m a i n -  

ta in   be l t   11b  e n g a g e d   wi th   p in ion   or  d r i v e   w h e e l   13b.  A  c l a m p   4 7  

c r i m p e d   a r o u n d   one  end  of  r a c k - b e l t   l l b   c a r r i e s   a  t h r e a d e d   bol t   4 8  

wh ich   is  s h o w n   e n g a g e d   by  a  w i n g - n u t   49  a l l o w i n g   the  t e n s i o n   in  b e l t  

11b  to  be  a d j u s t e d .   The   o t h e r   end  of  be l t   11b  m a y   be  f i x e d l y   a t t a c h e d  

to  the  l o w e r   le f t   e d g e   of  t a b l e   10.  U p p e r   r a c k   l l a   m a y   c o m p r i s e   a  

s i m i l a r l y   o p e r a t i n g   s e c t i o n   of  d r i ve   bel t .   R ig id   m e t a l   or   p l a s t i c  

r a c k s   can  i n s t e a d   be  a r r a n g e d   to  e x t e n d   a l ong   the  u p p e r   and  l o w e r  

e d g e s   of  t a b l e   10,  but   the  r u b b e r   d r i ve   be l t   a r r a n g e m e n t   s h o w n   is  p r e -  

f e r r e d   b e c a u s e   of  i ts   m o d e s t   e x p e n s e .  
As  i l l u s t r a t e d   in  F i g s .   6a  and  6b  f i lm  or  tape  36  e x t e n d s   b e -  

t w e e n   r e e l s   34  and  35,  p a s s i n g   o v e r   the  e d g e s   of  guide   p l a t e s   51a,  5 1 b  

wh ich   t r a i n   the  t a p e   up  to  a  p o s i t i o n   jus t   be low  w i n d o w   10e,  w h i c h   p r e -  

f e r a b l y   c a r r i e s   a  t r a n s p a r e n t   p l a s t i c   or  g l a s s   i n s e r t   10f  to  p r o t e c t   t h e  

tape   f r o m   a c c i d e n t a l   d a m a g e .   Guide  p l a t e s   51a,  51b  a r e   a f f i x e d   t o  

the  b o t t o m   of  u p p e r   p l a t e   10a  of  b a s e   10 .  

In  e m b o d i m e n t s   w h e r e   s e p a r a t e   r i g id   p l a s t i c   s t r i p s   3.6'  a r e  

u s e d   in  l ieu   of  t a p e   36  and  the  p a i r   of  r e e l s ,   the  o p e n i n g   in  the  u p p e r  

p la te   10a  of  b a s e   10  p r e f e r a b l y   has   she l f   p o r t i o n s   53a  and  53b  f o r  

s u p p o r t i n g   the  e d g e s   of  e a c h   p l a s t i c   s t r i p   36'  c a r r y i n g   s p a c i n g   i n d i c a .  

The  Y  p o s i t i o n   of  a  s t r i p   36'  can  be  a c c u r a t e l y   s h i f t e d   to  p r o v i d e   o d d  

of  even   s p a c i n g .  

It  is  i m p o r t a n t   to  note   that   the  use   of  a  m o v a b l e   t a r g e t   l i n e  

TL  such   as  t ha t   s h o w n   c a r r i e d   on  p la te   41  in  F ig .   1  is  not  s t r i c t l y  



n e c e s s a r y .   A  m o d i f i c a t i o n   is  i l l u s t r a t e d   by  t a r g e t   l i n e s   TL1  to  T L 5  

shown  in  F ig .   la   in  d a s h e d   l i n e s .   If  a  p l u r a l i t y   of  such   l i n e s   a r e   i n -  

s c r i b e d   on  the  u p p e r   s u r f a c e   of  b a s e   10  at  a p p r o p r i a t e   v e r t i c a l  l o c a -  

t i ons ,   the  o p e r a t o r   m a y   a l i gn   the  t a r g e t s   Tl   and  T2  on  a  t r a n s f e r   s h e e t  

with  a  s e l e c t e d   one  of  t h o s e   l i n e s   r a t h e r   than   with  the  l ine  TL1 .   T h e  

line  TL1  in  F ig .   l a  s h o u l d   be  a  v e r t i c a l   d i s t a n c e   id  f r o m   l ine   Yo,  a n d  

the  o t h e r   t a r g e t   l ine  s h o u l d   be  s p a c e d   d i s t a n c e   j 1 - k 1 ,   j 2 - k 2 ,   e t c . ,   b e -  

low  l i n e s   w h i c h   a r e   d i s t a n c e s   id  f r o m   l ine   Yo.  L i n e s   TL1  to  TL5  p r e -  

f e r a b l y   e x t e n d   h o r i z o n t a l l y   the  e n t i r e   w id th   of  e a c h   t r a n s f e r   s h e e t   t o  

f a c i l i t a t e   a c c u r a t e   a l i g n m e n t   of  a  t r a n s f e r   wi th   any  s e l e c t e d   one  of  t h e m .  

In  an  a l t e r n a t e   s y s t e m   of  the  i n v e n t i o n   p a r t i a l l y   i l l u s t r a t e d   b y  

F i g s .   7,  no  m o v a b l e   t a r g e t   l ine  ak in   to  l ine   TL  on  s l i d e   41  need   b e  

p r o v i d e d .   I n s t e a d ,   a  f i xed   l ine  on  b a s e   10,  s u c h   as  the  l ine   shown   a t  

Yo  in  F ig .   1  is  u s e d ,   and  one  or  a n o t h e r   of  two  r e f e r e n c e   l i n e s   on  a  

g iven   c a r r i e r   s h e e t   is  a l i g n e d   with  l ine   Yo,  to  fix  the  v e r t i c a l   p o s i t i o n  

of  the  s h e e t   r e l a t i v e   to  c a r r i a g e   20,  d e p e n d i n g   upon  w h e t h e r   or   not  t h e  

s ign   is  to  u s e   al l   u p p e r   c a s e   c h a r a c t e r s .   In  F i g .   7  t a r g e t s   T1  and  T 2  

de f ine   a  f i r s t   r e f e r e n c e   l ine   a c r o s s   c a r r i e r   s h e e t   S'  and  t a r g e t s   T 3  
and  T4  de f i ne   a  s e c o n d   r e f e r e n c e   l ine .   E a c h   s h e e t   c a r r i e s   only   c h a r -  

a c t e r s   of  one  n o m i n a l   s i z e ,   t hough   it  m a y   c a r r y   both   u p p e r   c a s e   a n d  

l o w e r   c a s e   c h a r a c t e r s   of  tha t   s i z e ,   of  c o u r s e .   The  c h a r a c t e r s   o n  

e a c h   s h e e t ,   as  in  the  p r e v i o u s   e x a m p l e ,   as  all   p o s i t i o n e d   so  tha t   t h e i r  

b a s e l i n e s   a l l   l ie  d i s t a n c e   id  v e r t i c a l l y   a p a r t .   The   r e f e r e n c e   l ine  o n  

each   s h e e t   u s e d   when   al l   u p p e r   c a s e   c h a r a c t e r s   a r e   to  be  f o r m e d   i s  

s h o w n   l y i n g   d i s t a n c e   (id  + j m  -   km)  b e l o w   that   u s e d   for   l o w e r   c a s e   o r  

m i x e d   r o w s .   T h u s   on  a  s h e e t   c a r r y i n g   all   s i z e   #1  c h a r a c t e r s ,   f o r  

e x a m p l e ,   one  r e f e r e n c e   l ine   l i e s   d i s t a n c e   (id  +  j i  -   ki)  b e l o w   the  o t h e r ,  

on  a  s h e e t   c a r r y i n g   all   s i z e   #2  c h a r a c t e r s   one  r e f e r e n c e   l ine   l i e s   d i s -  

t a n c e   (id +  j 2  -   k2)  b e l o w   the  o t h e r ,   e tc .   The  r e f e r e n c e   l ine   u s e d   f o r  

m a k i n g   a  s ign   with  all   u p p e r   c a s e   c h a r a c t e r s   can  lie  above   the  o t h e r  

r e f e r e n c e   l ine   on  the  s h e e t ,   by  m e r e l y   a s s u m i n g   i  to  be  a  n e g a t i v e  

i n t e g e r ,   of  c o u r s e .  

It  is  not   s t r i c t l y   n e c e s s a r y   tha t   a  r e f e r e n c e   l ine  d e f i n e d   o n  

e a c h   t r a n s f e r   s h e e t   be  a l i g n e d   with  a  t a r g e t   l ine   on  b a s e   10  p e r   s e .  

In  F ig .   8  the  p o r t i o n   21'  of  c a r r i a g e   20  w h i c h   g r i p s   a  t r a n s f e r   s h e e t  

c a r r i e s   a  p l u r a l i t y   of  v e r t i c a l l y   s p a c e d   i n d e x   m a r k s ,   a  s e l e c t e d   o n e  

of  w h i c h   a  r e f e r e n c e   l ine   r  on  t r a n s f e r   s h e e t   S"  is  a l i g n e d   wi th .   T h e  

u p p e r   lef t   c o r n e r   of  the  t r a n s f e r   s h e e t   a l s o   c a r r i e s   a  v e r t i c a l  l i n e   V  



which   a p p e a r s   t h r o u g h   a  s lot   54  in  g r i p p i n g   m e a n s   21'  so  that  it  m a y  
be  a l i g n e d   with  index  m a r k s   55  on  the  g r i p p i n g   m e a n s ,   i n s u r i n g   t h a t  

the  s h e e t   is  p o s i t i o n e d   in  the  g r i p p i n g   m e a n s   so  that   all  c h a r a c t e r  

b a s e l i n e s   e x t e n d   p r e c i s e l y   in  the  X  d i r e c t i o n .  

F i g s .   9a  and  9b  s e m i - s c h e m a t i c a l l y   i l l u s t r a t e   the  p r i n c i p l e s  

of  one  f o r m   of  c a r r i a g e   d e t e n t   m e c h a n i s m ,   with  v a r i o u s   p o r t i o n   o m i t t e d  

for   sake   of  c l a r i t y .   The  c a r r i a g e   20  has   a  m e m b e r   e x t e n d i n g   be low  o n e  

s ide   of  c u r s o r   12  to  p i v o t a l l y   s u p p o r t   a  p a i r   of  de t en t   a r m s   25a,  2 5 b  

on  a  pin  56.  T e n s i o n   s p r i n g   57  t e n d s   to  pul l   the  a r m s   t o g e t h e r ,   f o r c -  

ing  t h e i r   ends   into  a  p a i r   of  the  too th   r e c e s s e s   of  r a c k   17  e x t e n d i n g  

a long   the  c u r s o r ,   and  t h e r e b y   p r e v e n t   Y  m o v e m e n t   of  the  c a r r i a g e .  

H a n d l e   26  c a r r i e s   a  p a i r   of  p ins   26a,  26b  wh ich   e n g a g e   a r m s   25a,  2 5 b  

to  s l i g h t l y   s p r e a d   the  a r m s   a p a r t   and  c l e a r   t h e i r   ends   f r o m   the  r a c k  

when   h a n d l e   26  is  p u s h e d   i n w a r d l y ,   a l l o w i n g   the  c a r r i a g e   to  be  m o v e d  

in  the  Y  d i r e c t i o n .  

It  wi l l   thus  be  s e e n   tha t   the  o b j e c t s   set   f o r th   above ,   a m o n g  
t h o s e   m a d e   a p p a r e n t   f r o m   the  p r e c e d i n g   d e s c r i p t i o n ,   a re   e f f i c i e n t l y  

a t t a i n e d .   Since   c e r t a i n   c h a n g e s   m a y   be  m a d e   in  c a r r y i n g   out  the  a b o v e  

m e t h o d   and  in  the  c o n s t r u c t i o n s   set   f o r t h   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   of  the  i n v e n t i o n ,   it  is  i n t e n d e d   tha t   all   m a t t e r   c o n t a i n e d   in  t h e  

a b o v e  d e s c r i p t i o n   or  shown  in  the  a c c o m p a n y i n g   d r a w i n g s   sha l l   b e  

i n t e r p r e t e d   as  i l l u s t r a t i v e   and  not  in  a  l i m i t i n g   s e n s e .  



1.  A p p a r a t u s   f o r   m a k i n g   a  s i g n   by  d r y   t r a n s f e r   o f  

l e t t e r s   to   a  s i g n   b l a n k   f r o m   a n y  o n e   o f   a  p l u r a l i t y   o f  

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

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

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

c u r s o r   m e a n s   c a r r i e d   on  s a i d   b a s e   to  e x t e n d   a c r o s s   s a i d  

b a s e   in   a  f i r s t   d i r e c t i o n   and   be  a d j u s t a b l y   m o v a b l e  

a c r o s s   s a i d   b a s e   in   a  s e c o n d   d i r e c t i o n   p e r p e n d i c u l a r  

to  s a i d   f i r s t   d i r e c t i o n ;   c a r r i a g e   m e a n s   c a r r i e d   o n  
s a i d   c u r s o r   m e a n s   and  a d j u s t a b l y   m o v a b l e   r e l a t i v e  

t h e r e t o   i n   s a i d   f i r s t   d i r e c t i o n ;   and  d e t e n t   m e a n s  

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

of   d i s c r e t e   p o s i t i o n s   s p a c e d   a p a r t   by  a  p r e d e t e r m i n e d  

i n c r e m e n t a l   d i s t a n c e   i n   s a i d   f i r s t   d i r e c t i o n ,   s a i d  

c a r r i a g e   m e a n s   i n c l u d i n g   m e a n s   f o r   g r i p p i n g   s a i d  o n e   o f  

s a i d   c a r r i e r   s h e e t s .  

2.  A p p a r a t u s   as  c l a i m e d   i n   c l a i m   1,  w h e r e i n   s a i d  

g r i p p i n g   m e a n s   i s   o p e r a t i v e   t o  g r i p   s a i d   one   o f   s a i d  

c a r r i e r   s h e e t s   i n   o r   b e t w e e n   any  o f   a  p l u r a l i t y   o f  

d i f f e r e n t   p o s i t i o n s   o f   s a i d   s h e e t   r e l a t i v e   to   s a i d  

c a r r i a g e   m e a n s ,   s a i d   one   o f   s a i d   c a r r i e r   s h e e t s   c a r r i e s  

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

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

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

i n d i c a t o r   m e a n s   w i t h   w h i c h   s a i d   i n d i c i a   on  s a i d   o n e   o f  

s a i d   c a r r i e r   s h e e t s   may  be  r e g i s t e r e d   to   f i x   s a i d   s h e e t  

i n   a  s e l e c t e d   one   o f   s a i d   p o s i t i o n s   o f   s a i d   s h e e t  

r e l a t i v e   t o   s a i d   c a r r i a g e   m e a n s .  

3.  A p p a r a t u s   as  c l a i m e d   i n   c l a i m   1,  i n c l u d i n g   a  

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

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

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

s a i d   s t r i p s   a d j a c e n t   s a i d   s i g n   b l a n k .  



4.  A p p a r a t u s   as   c l a i m e d   in   c l a i m   1 ,  w h e r e i n   s a i d  

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

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

c h a r a c t e r s   o f   a  g i v e n   n o m i n a l   s i z e   on  any  g i v e n   one   o f  

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

at   i n t e g r a l   m u l t i p l e s   o f   s a i d   p r e d e t e r m i n e d   i n c r e m e n t a l  

d i s t a n c e .  

5.  A p p a r a t u s   as  c l a i m e d   in   c l a i m   1,  w h e r e i n   s a i d   b a s e  

c a r r i e s   m e a n s   f o r   l o c a t i n g   an  e d g e   o f   s a i d   s i g n   b l a n k  

in   a  r e f e r e n c e   p o s i t i o n   in   s a i d   f i r s t   d i r e c t i o n ,   and  a  

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

c e n t e r l i n e   i n   s a i d   f i r s t   d i r e c t i o n   o f   any  o f   a  p l u r a l i t y  

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

i n   s a i d   f i r s t   d i r e c t i o n   when  t h e y   a r e   p l a c e d   in   s a i d  

r e f e r e n c e   p o s i t i o n .  

6.  A p p a r a t u s   as  c l a i m e d   in   c l a i m   2,  w h e r e i n   s a i d  

t a r g e t   i n d i c a t o r   m e a n s   c o m p r i s e s   a  member   m o v a b l e   r e l a t i v e  

to  s a i d   b a s e   and   c a r r y i n g   a  t a r g e t   i n d i c i u m ,   and   s c a l e  

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

r e l a t i v e   to   s a i d   b a s e   in   s a i d   f i r s t   d i r e c t i o n .  

7.  A p p a r a t u s   as   c l a i m e d   in   c l a i m   2,  w h e r e i n   s a i d   o n e  

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

r e f e r e n c e   l i n e s   a c r o s s   s a i d   s h e e t ,   s a i d   r e f e r e n c e   l i n e s  

b e i n g   s p a c e d   a p a r t   in   s a i d   f i r s t   d i r e c t i o n   at   a  d i s t a n c e  

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

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

l i n e   to   a p p a r e n t   c e n t e r l i n e   d i s t a n c e   o f   u p p e r   c a s e  

c h a r a c t e r s   on  s a i d   one   o f   s a i d   s h e e t s   and   t h e   b a s e l i n e  

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

on  s a i d   one  o f   s a i d   s h e e t s .  

8.  A  p l u r a l i t y   o f   c a r r i e r   s h e e t s   f o r   u s e   in   m a k i n g  

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

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

f e r a b l e   c h a r a c t e r s   e a c h   h a v i n g   a  b a s e l i n e ,   t h e   b a s e l i n e s  

of   t h e   c h a r a c t e r s   o f   e a c h   r e s p e c t i v e   n o m i n a l   s i z e   on  a n y  

g i v e n   s h e e t   b e i n g   v e r t i c a l l y   s p a c e d   a p a r t   at   i n t e g r a l  

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



h a v i n g   c h a r a c t e r s   o f   any  s e l e c t e d   one  of   s a i d   n o m i n a l  

s i z e s   may  be  made  w i t h   s a i d   c h a r a c t e r s   a c c u r a t e l y   a l i g n e d  
in   a  row  by  s u c c e s s i v e l y   t r a n s l a t i n g   a  s e l e c t e d   one   o f  

s a i d   s h e e t s   h a v i n g   c h a r a c t e r s   o f   s a i d   s e l e c t e d   one   o f  

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

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

p r e d e t e r m i n e d   d i s t a n c e  d   as  s a i d   row  i s   b e i n g   f o r m e d .  

9.  A  p l u r a l i t y   o f   c a r r i e r   s h e e t s   as  c l a i m e d   i n   c l a i m   8 ,  

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

r e f e r e n c e   l i n e   a c r o s s   t h e   s h e e t ,   e a c h   l o w e r - c a s e   c h a r a c t e r  

o f   any  g i v e n   n o m i n a l   s i z e   on  any   o f   s a i d   s h e e t s   h a s   i t s  

a p p a r e n t   v e r t i c a l   c e n t e r l i n e   l o c a t e d   a  v e r t i c a l   d i s t a n c e  

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

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

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

t h e   b a s e l i n e   o f   e a c h   l o w e r - c a s e   c h a r a c t e r   a  v e r t i c a l  

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

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

d i s t a n c e   a ,  p l u s   t h e   d i s t a n c e  k   b e t w e e n   t h e   a p p a r e n t  

v e r t i c a l   c e n t e r l i n e   and  t h e   b a s e l i n e   o f   e a c h   l o w e r - c a s e  

c h a r a c t e r ,   w h e r e  k   v a r i e s   f o r   c h a r a c t e r s   o f   d i f f e r e n t  

n o m i n a l   s i z e s ,   and  t h e   b a s e l i n e   o f   e a c h   u p p e r - c a s e  

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

l i n e   on  i t s   a s s o c i a t e d   s h e e t   w h i c h   i s   a l s o   an  i n t e g r a l  

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

d i s t a n c e   a,  p l u s   s a i d   d i s t a n c e   k  f o r   c h a r a c t e r s   o f   i t s  

n o m i n a l   s i z e .  

10.   A  m e t h o d   o f   m a k i n g   a  s i g n   h a v i n g   a  p l u r a l i t y   o f  

c h a r a c t e r s   a l i g n e d   in   a  row  on  a  r e c e i v i n g   s u r f a c e   w h i c h  

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

t r a n s f e r a b l e   l e t t e r s   in   a  c a r r a i g e   at   one  o f   two  v e r t i c a l  

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

s a i d   row  i s   to   c o n t a i n   any  u p p e r - c a s e   c h a r a c t e r s ;   a n d  

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

and  v e r t i c a l l y   to   l o c a t e   s u c c e s s i v e   d e s i r e d   l e t t e r s   o n  

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

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

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



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

m u l t i p l e s   of   a  p r e d e t e r m i n e d   d i s t a n c e .  

11 .   A  m e t h o d   as  c l a i m e d   in   c l a i m   10,   w h i c h   i n c l u d e s   t h e  

s t e p s   o f   p l a c i n g   a  row  s p a c i n g   i n d i c a t o r   a d j a c e n t   one   e n d  
o f   s a i d   r e c e i v i n g   s u r f a c e ,   s a i d   row  s p a c i n g   i n d i c a t o r  

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

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

c o m p r i s e s   l o c a t i n g   s u c c e s s i v e   d e s i r e d   l e t t e r s   a d j a c e n t  
s e l e c t e d   o n e s   o f   s a i d   i n d i c i a   on  s a i d   row  s p a c i n g   i n d i c a t o r .  

12 .   A p p a r a t u s   f o r   m a k i n g   a  s i g n   h a v i n g   c h a r a c t e r s   o f   a n y  
s e l e c t e d   one  of   a  p l u r a l i t y   o f   d i f f e r e n t   n o m i n a l   s i z e s  

a n d   h a v i n g   a l l   l o w e r - c a s e ,   a l l   u p p e r - c a s e ,   or   a  m i x t u r e  

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

o n e   o f   s a i d   n o m i n a l   s i z e s ,   c o m p r i s i n g ,   in   c o m b i n a t i o n :  

a  p l u r a l i t y   of   c a r r i e r   s h e e t s   e a c h   c a r r y i n g   t r a n s f e r a b l e  

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

t h e   b a s e l i n e s   o f   t h e   c h a r a c t e r s   o f   e a c h   n o m i n a l   s i z e  

b e i n g   v e r t i c a l l y   s p a c e d   a p a r t   on  s a i d   s h e e t s   a t   i n t e g r a l  

m u l t i p l e s   o f   a  p r e d e t e r m i n e d   d i s t a n c e ;   a  b a s e   f o r   s u p p o r t -  

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

w i t h   s a i d   v e r t i c a l   c e n t e r l i n e   o f   s a i d   s u r f a c e   at   a  

r e f e r e n c e   v e r t i c a l   p o s i t i o n   on  s a i d   b a s e ;   a  c a r r i a g e  

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

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

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

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

o f   s a i d   p r e d e t e r m i n e d   d i s t a n c e ;   and   m e a n s   f o r   a d j u s t i n g  

t h e   v e r t i c a l   p o s i t i o n   o f   s a i d   s e l e c t e d   one  of   s a i d  

c a r r i e r   s h e e t s   r e l a t i v e   to   s a i d   c a r r i a g e   to   e i t h e r   a  f i r s t  

p o s i t i o n   i n   w h i c h   t h e   a p p a r e n t   c e n t e r l i n e s   o f   l o w e r - c a s e  

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

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

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

c e n t e r l i n e s   o f   u p p e r - c a s e   c h a r a c t e r s   on  s a i d   s h e e t   l i e  

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

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