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©  Process  and  apparatus  used  for  photo  setting  a  master  for  the  production  of  stamps, 
  The  invention  relates  to  a  process  for  producing  by 
photo  setting  a  master  for  the  production  of  stamps  or  the 
like  of  a  suitably  test  like  image  set  along  generally  straight 
base  line  whereby  the  image  is  geometrically  transformed 
via  a  substantially  curved  mirror  surface  (12)  of  a  transparent 
rod  like  body.  Said  mirror  surface  (12)  is  forming  an  inclined 
angle  in  relation  to  said  image,  so  that  the  master  will 
comprise  the  corresponding  image  in  a  distorted  curved 
form.  According  to  the  invention  the  image  in  the  form  of 
one  or  several  character  lines  set  on  an  at  least  partially 
transparent  material  is  applied  at  a  transparent  part  (11)  of 
the  circumference  of  the  said  body  and  suitably  along 
support  line  extending  around  the  body.  The  character  line  is 
illuminated  from  the  outside  and  the  distorted  image 
reflected  through  said  body  via  the  suitably  conical  mirror 
surface  (12)  towards  the  end  plane  (14)  of  said  body  is 
reproduced,  whereafter  said  reproduction  is  treated  with 
photometric  methods  to  form  a  master  for  the  production  of 
stamps  or  alike. 



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

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

s u i t a b l y   t e x t   l i k e   image   s e t   a l o n g   g e n e r a l l y   s t r a i g h t   b a s e  

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

s u b s t a n t i a l l y   c u r v e d   m i r r o r   s u r f a c e   of  a  t r a n s p a r e n t   rod  l i k e  

b o d y ,   s a i d   m i r r o r   s u r f a c e   f o r m i n g   an  i n c l i n e d   a n g l e   in   r e l a -  

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

r e s p o n d i n g   i m a g e   in  a  d i s t o r t e d   c u r v e d   f o r m .   The  i n v e n t i o n  

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

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

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

in   c o n n e c t i o n   w i t h   g r a p h i c a l   r e p r o d u c t i o n   i n t o   an  i m a g e   h a v i n g  

a  d e s i r e d   and  p r e f e r a b l y   c u r v e d   form  w h i c h   d e v i a t e s   f r o m   t h e  

b a s i c   fo rm  of  t h e   i m a g e .  

In  t h e   g r a p h i c a l   i n d u s t r y   i t   i s   known  to  s e t   t e x t   l i n e s   w i t h   a  
m a c h i n e   in   o r d e r   to   p r o v i d e   means   w i t h   w h i c h   t h e   t e x t   can  b e  

d u p l i c a t e d .   Such   means   a r e   f o r   e x a m p l e   c l i c h e s   w h i c h   a r e   u s e d  

e i t h e r   as  s u c h   in  p r i n t i n g   p r e s s e s   to   r e p r o d u c e   t h e   c o n f i g u r a -  

t i o n   r e f l e c t e d   by  t h e   c l i c h e   or  w h i c h   a r e   u s e d   as   m a s t e r s  

a n d / o r   c o u n t e r   p u n c h e s   f o r   t h e   c a s t i n g   of  s t a m p s   or  t h e   l i k e .  

The  s e t t i n g   m a c h i n e s   can  be  m e c h a n i c a l   so  t h a t   one  w i t h   t h e  

a i d   of  t h e   t y p e w r i t i n g   k e y b o a r d   m e c h a n i c a l l y   or  in  some  o t h e r  

way  c o n t r o l s   t h e   m o u n t i n g   of  c h a r a c t e r   l i n e s   a l o n g   a  more   o r  

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

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

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

p l a n e   of  t h e   l i n e   so  t h a t   i t   i s   p o s s i b l e   to   p r o d u c e   c l i c h e s  

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

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



l i n e s   in  a  p r i n t i n g   p r e s s   or   t h e   l i k e .   The  a b o v e   m e n t i o n e d  

s e t t i n g - u p   p r o c e d u r e   can  of  c o u r s e   be  p e r f o r m e d   a l s o   m a n u a l l y  

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

In  o r d e r   to   make  t h e   s e t t i n g   p r o c e d u r e   q u i c k e r   p h o t o m e t r i c a l  
m e t h o d s   f o r   p r o v i d i n g   s a i d   c l i c h e s   h a v e   a l s o   b e e n   u s e d .   T h i s  

so  c a l l e d   p h o t o - s e t t i n g   i s   b a s e d   on  t h e   p r i n c i p l e   t h a t   m a t e -  

r i a l   w h i c h   i s   s e n s i t i v e   e . g .   to   l i g h t   beams   i s   i l l u m i n a t e d   i n  

s u c h   a  way  t h a t   t h e   d i f f e r e n c e   b e t w e e n   t h e   p l a n e   of  t h e  

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

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

l y ,   w h e r e a f t e r   s u i t a b l e   t r e a t m e n t   s u c h   as  a  c h e m i c a l ,   e l e c t r i -  

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

i l l u m i n a t e d   and  n o n - i l l u m i n a t e d   w i l l   l i e   on  d i f f e r e n t   l e v e l s .  

In  o r d e r   to   c a r r y   o u t   t h e   p h o t o - s e t t i n g   m a s t e r   i s   r e q u i r e d  

w h i c h   p r o v i d e s   i l l u m i n a t i o n   in  a  fo rm  w h i c h   c o r r e s p o n d s   to   t h e  

c h a r a c t e r s   w h i c h   a r e   d e s i r e d   to   be  s e t .   When  c h a r a c t e r   l i n e s  

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

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

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

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

p a r t   s e l e c t e d   by  a  c o n t r o l   s y s t e m .   The  c o n t r o l   can  be  p r o v i d e d  

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

a l s o   be  made  on  t h e   b a s i s   of   an  i m a g e   w i t h   s h a d e d   p a r t s   of  a n  

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

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

In  o r d e r   t o   c a r r y   o u t   t h e   a b o v e   m e n t i o n e d   p r o c e s s e s   a  q u a n t i t y  

of  d i f f r e r e n t   e q u i p m e n t   has   b e e n   d e v e l o p e d .   S i n c e   n o r m a l  

g r a p h i c a l   p r o d u c t i o n   e i t h e r   s t a r t s   f r om  e x i s t i n g   p i c t u r e s   o r  

f rom  a  n e e d   t o   p r o d u c e   c h a r a c t e r   l i n e s   s u c h   as  t e x t s   w i t h  

l e t t e r s   t h a t   l i e   on  a  s t r a i g h t   b a s e   l i n e   t h e   known  e q u i p m e n t  

i s   d i r e c t e d   to   a c h i e v i n g   s p e c i f i c a l l y   s u c h   c l i c h e s .   S p e c i a l  

i n t e r e s t   has   been   d i r e c t e d   to  t h e   d e v e l o p m e n t   of  r a t h e r  

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

of  t h e   t e x t   s t r a i g h t .  



In  t h e   a d v e r t i s i n g   f i e l d   and  in  t h e   g r a p h i c a l   i n d u s t r y   a n d  

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

s o m e t i m e s   a  need   to   c r e a t e   c h a r a c t e r   l i n e s   t h e   b a s e   l i n e   o f  

a h i c h   i s   n o t   s t r a i g h t   bu t   a r c h e d .   The  p r o d u c t i o n   of  t e x t   l i n e s  

wi th   a  c i r c u l a r   b a s e   l i n e   i s   e s p e c i a l l y   c o m p l i c a t e d .   So  f a r   i t  

has  b e e n   n e c e s s a r y   in   t h e s e   s i t u a t i o n s   to   use   m a n u a l   s e t t i n g  

i . e .   n o r m a l   l e t t e r   t y p e s   have   b e e n   m o u n t e d   in  c i r c u l a r   f r a m e s  

and  k e y e d   on  t h e r e i n .   No  m e c h a n i c a l   t y p e   s e t t i n g   m a c h i n e   h a s  

so  f a r   b e e n   p r o d u c e d   w h i c h   c o u l d   s e t   t e x t s   on  a  b a s e   l i n e  

h a v i n g   an  a r b i t r a r y   c u r v a t u r e .  

By  u s i n g   t h e   p h o t o   s e t t i n g   p r o c e s s   in   s u c h   a  s i t u a t i o n   i t   i s ,  

h o w e v e r ,   p o s s i b l e   t o   s i m u l t a n e o u s l y   s e t   a l s o   t e x t   l i n e s   on  a  

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

i m a g e .   The  p r o b l e m   in   t h i s   c a s e   i s   t h a t   a l s o   t h i s   o r i g i n a l  

i m a g e   has   to   be  p r o d u c e d   in  some  way .   H e r e t o f o r e   t h e   p i c t u r e  

has   e i t h e r   been   p r o d u c e d   by  hand  by  a p p l y i n g   t r a n s f e r   l e t -  

t e r i n g   on  t h e   a r c u a t e   b a s e   l i n e   or   t h e   t e x t   i t s e l f   has   b e e n  

d r a w n   d i r e c t l y   on  t h e   o r i g i n a l   i m a g e .   Both   p r o c e d u r e s   t h u s  

r e q u i r e   m a n u a l   work   w h i c h   i s   a l w a y s   t i m e   c o n s u m i n g   and  o f t e n  

i n e x a c t .  

One  d i s a d v a n t a g e   in   u s i n g   e x i s t i n g   l e t t e r   t y p e s   or  t r a n s f e r  

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

on  a  s t r a i g h t   b a s e   l i n e   so  t h a t   t h e   l e t t e r s   f o r   e x a m p l e   on  a  

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

t h i n n e r   t o w a r d s   t h e   e d g e s .   S i n c e   t h e   b e s t   fo rm  of  t h e   c h a r a c -  

t e r s   in   t h e   o p t i c a l   s e n s e   a r e   in  c o r r e l a t i o n   w i t h   t h e   g e o -  
m e t r i c a l   f o r m   of   t h e   b a s e   l i n e ,   w h i c h   f o rm  can  be  a l m o s t  

a r b i t r a r y ,   i t   h a r d l y   s eems   f e a s i b l e   t o   p r o d u c e   s p e c i a l   t y p e s  

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

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

s p e c i a l   c h a r a c t e r s .  

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

l e t t e r s   a r e   d r a w n   by  hand  w i t h   t h e   a i d   of  a  s t e n c i l   or  t h e  

l i k e .   At  f r e e   hand   d r a w i n g   i t   i s   of  c o u r s e   p o s s i b l e   to   a d a p t  



t h e   o p t i c a l   f o rm  of  t h e   c h a r a c t e r s   to   t h e   g e o m e t r i c a l   fo rm  o f  

t h e   b a s e   l i n e   b u t   t h i s   i s   e v e n   more   t i m e   c o n s u m i n g   w i t h o u t  

g u a r a n t e e i n g   t h e   q u a l i t y   of  t h e   end  r e s u l t .  

T r i a l s   have   a l s o   been   made  to   s o l v e   t h e   p r o b l e m   w i t h   c u r v e d  

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

d i v e r s e   m a t e r i a l s   w h i c h   a r e   l a t e r a l l y   f l e x i b l e   b u t   i t   h a s  

p r o v e d   d i f f i c u l t   to   a c h i e v e   c u r v e d   c o n f i g u r a t i o n s   in  t h i s   w a y  
w h i c h   w o u l d   g i v e   an  even   c o l o u r i n g   o v e r   t h e   c o m p l e t e   c u r v e d  

a r e a .   M o r e o v e r ,   t h e   b e n d i n g   a l w a y s   p o s e s   a  p r o b l e m   when  i t   i s  

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

d e c i d e d   f o r m .  

I t   has   a l s o   b e e n   p r o p o s e d   t o   u s e   d i g i t a l   t r e a t m e n t   of  t h e  

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

p r o c e d u r e   has   n o t   been   p o s s i b l e   to   make  in  a  s i m p l e   way.   T h e  

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

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

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

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

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

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

i n f o r m a t i o n   i n   t h e   fo rm  of  t h e   d e s i r e d   i m a g e .   A l l   t h e s e   s t e p s  
demand   s p e c i a l   a d v a n c e d   e q u i p m e n t   and  e v e n   i f   t h e   t r a n s f o r m a -  

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

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

f o r m a t i o n   a l w a y s   r e q u i r e s   c o m p l i c a t e d   and  s e n s i t i v e   e q u i p m e n t  

e s p e c i a l l y   in  c a s e s   when  one  d e s i r e s   an  e x a c t   and  p r e c i s e l y  

f i n i s h e d   i m a g e .  

To  s o l v e   t h e   p r o b l e m s   of  s e t t i n g   c h a r a c t e r s   on  b a s e   l i n e s   o f  

an  a r b i t r a r y   f o rm  w h i c h   d e v i a t e d   f rom  t h e   s t r a i g h t   l i n e   t h e  

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

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

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



A c c o r d i n g   to   t h e   i n v e n t i o n   t h e   p r o b l e m   w i t h   t he   d i s t o r t i o n   o f  

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

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

s a i d   body  and  s u i t a b l y   a l o n g   s u p p o r t   l i n e   e x t e n d i n g   a r o u n d   t h e  

body   t h e   i m a g e   in   t h e   fo rm  of  one  or  s e v e r a l   c h a r a c t e r   l i n e s  

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

t h e   c h a r a c t e r   l i n e   i s   i l l u m i n a t e d   f rom  t h e   o u t s i d e ,   and  t h e  

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

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

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

f u r t h e r   t r e a t e d   w i t h   p h o t o m e t r i c   m e t h o d s   to  fo rm  a  m a s t e r   f o r  

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

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

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

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

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

i t   c o r r e s p o n d s   to   t h e   d e s i r e d   form  of  t h e   image   in   s u c h   a  w a y  

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

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

s t a n d   in  d e s i r e d   r e l a t i o n s h i p   to  t h e   d i s t a n c e   f rom  s a i d   p l a n e s  

t o  t h e   v i e w i n g   p l a n e .  

T h i s   a r r a n g e m e n t   makes   t h e   t r a n s f o r m a t i o n   of  t h e   i m a g e   p o s -  

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

d e s c r i p t i v e   g e o m e t r y .   The  r e f l e c t i n g   s u r f a c e   i s   a  m i r r o r   s u r -  

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

s u r f a c e   in   a  t r a n s p a r e n t   b o d y .   The  k i n d   of  t r a n s f o r m a t i o n   i n  

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

)  t h e   r e f l e c t i n g   s u r f a c e   w i t h i n   t h i s   a r e a   as  w e l l   as  of  t h e  

a n g l e   of  t h e   m i r r o r   s u r f a c e   in  r e l a t i o n   to   t h e   i m a g e   s u r f a c e  

and  t h e   v i e w i n g   p l a n .   Thus  i t   i s   p o s s i b l e   to   a c h i e v e   w i t h   t h e  

i n v e n t i o n   d i f f e r e n t   k i n d s   of  t r a n s f o r m a t i o n s .   In  t h e   f o l l o w i n g  

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

5  f o r m a t i o n   t a k e s   p l a c e   f rom  i m a g e s   e s p e c i a l l y   of  a  s t r a i g h t   a n d  

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

to   t h o s e  s k i l l e d   in  t h e   a r t .  



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

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

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

p r i s m   p r e f e r a b l y   a r e   n o t   t r a n s p a r e n t .   As  p r i s m a t i c   e m b o d i m e n t s  

i s   h e r e   to   be  u n d e r s t o o d   s u b s a t n t i a l l y   r o d l i k e   p r i s m s   w i t h   t h e  

r e f l e c t i n g   a r e a   a p p l i e d   to   one  end  of  t h e   r o d .   As  an  e s p e c i a l -  

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

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

w h e r e b y   t h e   a p p a r a t u s   p r e f e r a b l y   i s   f o r m e d   as  a  p r i s m a t i c   b o d y  

of  c i r c u l a r   c r o s s   s e c t i o n .  

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

t h e   a p p e n d e d   d r a w i n g s   w h e r e i n  

F i g .   1  i s   an  e x p l a n a t o r y   s k e t c h   of  a  p r i s m a t i c   b l o c k   in   a c -  

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

F i g .   2  i s   a  p e r s p e c t i v e   v i ew  of  a  c y l i n d r i c a l   e m b o d y m e n t   o f  

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

F i g .   3  i s   a  c r o s s   s e c t i o n   of  a  p r i s m   a c c o r d i n g   to   f i g .   2 .  

F i g .   4  i l l u s t r a t e s   an  e x a m p l e   of  a  c h a r a c t e r   l i n e   s e t   on  a  

s t r a i g h t   b a s e   l i n e .  

F i g .   5  i l l u s t r a t e s   t h e   same  c h a r a c t e r   l i n e   as  in  f i g .   4 

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

F i g .   6  i l l u s t r a t e s   an  e x a m p l e   of  t r e a t e d   c h a r a t e r   l i n e   w h e r e i n  

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

The  i n v e n t i o n   i s   now  to  i t s   p r i n c i p l e   d e s c r i b e d   w i t h   r e f e r e n c e  

to   t h e   g e n e r a l   p r i s m a t i c   b l o c k   a c c o r d i n g   to   f i g .   1.  The  b l o c k  

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

e x a m p l e   by  t h e   l i n e   2,  a t   t h e   same  t i m e   f o r m s   a  f i r s t   w i n d o w  

s u r f a c e   3.  The  b l o c k   f u r t h e r   c o m p r i s e s   a  m i r r o r   s u r f a c e   4  a n d  

a  s e c o n d   w i n d o w   s u r f a c e   5.  The  i n t e r s e c t i o n a l   l i n e   6  of  t h e  



m i r r o r   s u r f a c e   4  w i t h   t h e   f i r s t   w indow  s u r f a c e   3  i s   c u r v e d ,  

and  t h e   i n t e r s e c t i o n a l   l i n e   7  w i t h   t he   s e c o n d   window  s u r f a c e   5 

l i k e w i s e .   At  a  c r o s s   s e c t i o n   of  t he   p r i s m a t i c   body  in  a  d i r e c -  

t i o n   p e r p e n d i c u l a r   to  t h e   f i r s t   w indow  s u r f a c e   3  t h e   c r o s s  

s e c t i o n   f o r m s   a  t r i a n g e l ,   w h e r e i n   t he   i n t e r s e c t i o n   w i t h   t h e  

w i n d o w   s u r f a c e s   f o r m s   s h o r t e r   s i d e s   8,  9  and  t h e   i n t e r s e c t i o n  

w i t h   t h e   m i r r o r   s u r f a c e   f o r m s   t h e   l o n g e s t   s i d e   1 0 .  

The  o r i g i n a l   i m a g e   i s   a t   l e a s t   p a r t l y   t r a n s p a r e n t   so  t h a t   i t  

can  be  i l l u m i n a t e d   f rom  t he   o u t s i d e   t o w a r d s   t h e   window  s u r f a c e  

3  and  t h u s   i l l u m i n a t e d   can  be  s e e n   t h r o u g h   w i n d o w   5 . I n   a c c o r -  

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

a d j a c e n t   to   w i n d o w   s u r f a c e   3  and  p r e f e r a b l y   d i r e c t l y   in  c o n -  

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

t h e   o u t s i d e   and  t h e   d i s t o r t e d   image   w h i c h   can  be  s e e n   v i a   t h e  

r e f l e c t i n g   s u r f a c e   4  t h r o u g h   t h e   s e c o n d   w indow  s u r f a c e   5  i s  

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

o t h e r   way.  In  o r d e r   to   o b t a i n   c o m p l e t e l y   e x a c t   r e p r o d u c t i o n  

i t   i s   i m p o r t a n t   t h a t   t h e   i l l u m i n a t i o n   i s   q u i t e   e v e n .   W i t h  

u n e v e n   i l l u m i n a t i o n   one  can  o b t a i n   s p e c i a l   e f f e c t   and  a c c e n -  

t u a t e   c e r t a i n   p a r t s   of  t h e   i m a g e .  

The  form  of  t h e   m i r r o r   s u r f a c e   4  can  be  c h a r a c t e r i z e d   by  i t s  

i n t e r s e c t i o n a l   l i n e s   6,  7,  7'  w i t h   t h e   p l a n e s   f o r   t h e   w i n d o w  

s u r f a c e   3  and  p l a n e s   5'  p a r a l l e l   w i t h   a  v i e w i n g   p l a n e   w h i c h  

p r e f e r a b l y   c o n s i s t s   of  w indow  s u r f a c e   5.  When  t h e   r e f l e c t i n g  

s u r f a c e   4  and  t h u s   a l s o   i t s   i n t e r s e c t i o n a l   l i n e   7'  w i t h   p l a n e  
5'  i s   c u r v e d   in   r e l a t i o n   to   w indow  s u r f a c e   3  a  d i s t o r t e d   m i r -  

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

3  can  be  s e e n   t h r o u g h   t h e   w indow  5.  The  m i r r o r   i m a g e   i s   a  

n o n - r e a l   i n v e r t e d   i m a g e   t h e   t r a n s f o r m a t i o n   or   d i s t o r t i o n   o f  

w h i c h   d e p e n d s   on  t h e   fo rm  of  t h e   r e f l e c t i n g   s u r f a c e   4  in  r e l a -  

t i o n   to   t h e   w i n d o w   s u r f a c e   3  and  t h e   v i e w i n g   p l a n e .   In  t h e  

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

s u r f a c e   4  in  t h e   m i r r o r   p o i n t   "0,   0 " '   i s   s m a l l e r   t h a n   t h e   t h e  

r a d i u s   of  t h e   w i n d o w   3,  t h e   image   i s   d i s t o r t e d   so  t h a t   t h e  

p a r t s   "A"  of  t h e   i m a g e   w h i c h   a r e   m i r r o r e d   c l o s e r   to   t h e   t h e  

i n t e r s e c t i o n a l   l i n e   6  of  t h e   m i r r o r   w i t h   t h e   w indow  3  i s   r e -  



p r o d u c e d   as  l a r g e r   ( " A ' " ) ,   w h i l e   t h o s e   i m a g e   p a r t s   "a"  w h i c h  

a r e   m i r r o r e d   f u r t h e r   away  f rom  t h e   w i n d o w   3  (and   in  F i g .   1 

t h u s   h i g h e r   up  ( " O " ' )   i s   m i r r o r e d   on  t h e   m i r r o r   s u r f a c e   4 

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

4)  i s   r e p r o d u c e d   as  s m a l l e r   ( " a ' " )   and   c l o s e r   to   t h e   i n t e r -  

s e c t i o n a l   l i n e   7.  T h i s   l e a d s   to   a  t r a n s f o r m e d   i m a g e   w h i c h   i s  

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

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

t h e   m i r r o r   s u r f a c e   4  w i t h i n   e a c h   p a r t i a l   a r e a   as  w e l l   as  o f  

t h e   a n g l e     b e t w e e n   t h e   m i r r o r   s u r f a c e   4  and  t h e   v i e w i n g  

p l a n e   w h i c h   in   F i g .   1  i s   d e p i c t e d   e q u a l   to   t h e   w indow  5.  I n  

c a s e   t h e   a n g l e   «   a l w a y s   i s   t h e   same  a  c o n t i n o u s   i m a g e   i s  

o b t a i n e d   w h i l e   t h e   c h a n g i n g   of  t h e   a n g l e   in   c e r t a i n   c a s e s   m a y  
l e a d   to   d i s c o n t i n u i t y   in   t h e   t r a n s f o r m e d   i m a g e .   An  a n g l e   o f  

a b o u t   45°  b e t w e e n   t h e   m i r r o r   s u r f a c e   and  t h e   v i e w i n g   p l a n e  

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

t i e s .  

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

w i t h   t h e   v i e w i n g   p l a n e   5  s a i d   l i n e   i s   r e p r o d u c e d   in  a c c o r d a n c e  

w i t h   t h e   i l l u s t r a t e d   e m b o d i m e n t   in  t h e   v i e w i n g   p l a n e   5  a s  

c u r v e d   in  a  d i r e c t i o n   t o w a r d s   t h e   i n t e r s e c t i o n a l   l i n e   7.  T h i s  

f a c t   l e a d s   to   a  s p e c i a l   e m b o d i m e n t   of   t h e   i n v e n t i o n   w i t h   w h i c h  

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

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

i s   i l l u s t r a t e d   by  F i g .   2  and  i t s   c r o s s   s e c t i o n   in   F i g   3.  T h e  

s a i d   e m b o d i m e n t   i s   c h a r a c t e r i z e d   in   t h a t   t h e   f i r s t   c o n t a c t  

w i n d o w   3  i s   f o r m e d   of  t h e   o u t e r   s u r f a c e   11  of  a  t r a n s p a r e n t  

c y l i n d e r ,   w h e r e b y   t h e   m i r r o r   s u r f a c e   4  i s   f o r m e d   of  a  c o n i c a l  

s u r f a c e   12  s i t u a t e d   i n s i d e   t h e   c y l i n d e r   s u r f a c e   11  and  h a v i n g  

i t s   t o p   13  d i r e c t e d   t o w a r d s   t h e   v i e w i n g   p l a n e   5,  w h i c h   in   t h e  

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

11.  The  t o p   a n g l e   of  t h e   m i r r o r   c o n e   12  i s   a b o u t   80  to   1 0 0 ° ,  

p r e f e r a b l y   c l o s e   to  9 0 ° .  



The  e m b o d i m e n t   of  t he   i n v e n t i o n   w h i c h   i s   d e p i c t e d   in  F i g s   2 

and  3  i s   s u i t a b l y   p r o d u c e d   f rom  a  rod  of  t r a n s p a r e n t   m a t e r i a l ,  

w h e r e b y   t h e   v i e w i n g   p l a n e   5  is  f o r m e d   by  one  end  f a c e   14  o f  

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

c o n i c a l   s u r f a c e   12.  As  a  p r o t e c t i o n   a g a i n s t   u n d e s i r e d   r e f l e x e s  

t h e   c y l i n d e r   w a l l   i n c l u d e s   a  p r e f e r a b l y   d a r k   n o n - t r a n s p a r e n t  

s u r f a c e   s t r u c t u r e   in  t he   a r e a s   w h i c h   do  no t   form  t h e   w i n d o w  

11.   An  a p p a r a t u s   of   t he   a b o v e   d e s c r i b e d   k i n d   may  e a s i l y   b e  

p r o d u c e d   by  t u r n i n g   and  p o l i s h i n g   f rom  a  v a r i e t y   of  t r a n s p a -  

r e n t   m a t e r i a l s   s u c h   as  e . g .   a c r y l i c   p l a s t i c .  

The  p r o c e s s   a c c o r d i n g   to   t h e   i n v e n t i o n   w i l l   now  be  more  c l o s e -  

ly  d e s c r i b e d   w i t h   a  r e f e r e n c e   to  t h e   e m b o d i m e n t   e x e m p l i f i e d   b y  

F i g s   2  and  3.  A  s e r i e s   of  c h a r a c t e r s   on  a  s u b s t a n t i a l l y  

s t r a i g h t   b a s e   l i n e ,   such   as  a  t e x t   i n t e n d e d   f o r   a  c i r c u l a r  

s t a m p ,   i s   a p p l i e d   on  a  p a r t l y   t r a n s p a r e n t   m a t e r i a l   s u c h   a s  

p a p e r .   The  p a p e r   s t r i p   is   i s   wound  a r o u n d   t h e   c y l i n d e r   w a l l   1 1  

w i t h   t h e   c h a r a c t e r   s e r i e s   a g a i n s t   t h e   w i n d o w   5.  In  o r d e r   t o  

f a c i l i t a t e   c e n t e r i n g   t he   p a p e r   s t r i p   may  be  p r o v i d e d   w i t h  

g u i d i n g   m a r k s   16  m a r k i n g   a  b a s e   l i n e   w h e r a s   t h e   c y l i n d e r   w a l l  

11  i s   p r o v i d e d   w i t h   c o r r e s p o n d i n g   g u i d i n g   m a r k s   s u c h   as  g u i d e  

l i n e s   19  to   f a c i l i t a t e   t he   p l a c i n g   of  t h e   b a s e   l i n e   p a r a l l e l  

w i t h   t h e   v i e w i n g   p l a n e   5.  The  p o s i t i o n i n g   i s   f u r t h e r   f a c i l i -  

t a t e d   i f   t h e   p r i s m a t i c   body  is   p r o v i d e d   w i t h   an  e x t e n s i o n   20  

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

p r o v i d e s   a  s u p p o r t   f o r   t h e   c h a r a c t e r   s t r i p   as  i t   i s   p l a c e d  

a g a i n s t   t h e   c y l i n d e r   w a l l   11.  T h i s   e x t e n s i o n   20  i s   p r e f e r a b l y  

made  of  n o n - t r a n s p a r e n t   m a t e r i a l   in  o r d e r   to   a v o i d  e x t r a  

r e f l e x i o n s   upon   t h e   r e f l e c t i n g   cone   s u r f a c e   1 2 .  

When  t h e   p a p e r   s t r i p   i s   e v e n l y   i l l u m i n a t e d   f rom  o u t s i d e   t h e  

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

d i s t o r t e d   v i a   t h e   c o n i c a l   m i r r o r   s u r f a c e   12  t o w a r d s   t h e  

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

p l a n e   5  t h e   t r a n s f o r m e d   image   of  t h e   c h a r a c t e r   s e r i e s   i s   s e e n  

as  c i r c u l a r   image   w h i c h   t h e n   can  be  r e p r o d u c e d   e . g .   t h r o u g h  

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

c o r r e s p o n d i n g   to   t h e   h e i g h t   of  t he   c y l i n d e r .  



The  c h a r a c t e r i s t i c s   of   t h e   t r a n s f o r m a t i o n   can  be  s e e n   in  F i g s  

4  to   6.  The  c h a r a c t e r   s e r i e s   in  F i g .   4  has   been   t r a n s f o r m e d  

i n t o   t h e   c i r c u l a r   c h a r a c t e r   s e r i e s   of  F i g .   5  w i t h   t h e   a i d   o f  

t h e   i n v e n t i o n .   T h e r e b y   t h e   fo rm  of  t h e   c h a r a c t e r s   has   b e e n  

s l i g h t l y   c h a n g e d   so  t h a t   a  o r i e n t a t i o n   t o w a r d s   t h e   c e n t e r   h a s  

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

t h e   i n v e n t i o n   s i n c e   t h i s   o r i e n t a t i o n   m o d i f i e s   t h e   t h e   c h a r a c -  

t e r s   so  t h a t   t h e y   a s s u m e   t h e   o p t i c a l l y   c o r r e c t   fo rm  in  t h e  

c i r c u l a r   c o n n e c t i o n .   F ig   6  on  t h e   o t h e r   hand   shows   t h a t   t h e  

i n v e n t i o n   can  be  a p p l i e d   to   t h e   s i m p l e   t r a n s f o r m a t i o n   of  a n y  

k i n d ,   w h e r e b y   t h e   c h a r a c t e r s   a l w a y s   b e c o m e   o p t i c a l l y   c o r -  

r e c t e d .  

In  t h e   c o r r e s p o n d i n g   way  n o t   o n l y   c i r c u l a r   t r a n s f o r m a t i o n s   c a n  

be  o b t a i n e d   b u t   a l s o   f i g u r e s   of  a n o t h e r   more   or  l e s s   a r b i t r a r y  

k i n d   can  be  made .   To  t h i s   end  t h e   form  of  t h e   r e f l e c t i n g   c o n e  

can   be  v a r i e d   or  t h e   v i e w i n g   p l a n e   can  be  l a t e r a l l y   t a p e r e d  

t o w a r d s   one  e d g e .   Thus   i t   i s   f o r   e x a m p l e   p o s s i b l e   to   p r o d u c e  

an  e l l i p t i c a l   fo rm  w i t h   t h e   a i d   of  t h e   i n v e n t i o n .  

By  u s i n g   t h e   a b o v e   d e s c r i b e d   t r a n s f o r m a t i o n s   i t   i s   t h u s   p o s -  
s i b l e   to   o b t a i n   an  image   w h i c h   r e p r o d u c e s   an  a r b i t r a r y   s e r i e s  

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

d e p e n d i n g   on  t h e   f o r m   of  t h e   p r i s m   or  m i r r o r   u s e d .   The  i m a g e  

t h u s   o b t a i n e d   can  t h e n   be  t r e a t e d   in  t h e   d e s i r e d   way  f o r   t h e  

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

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



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

p r o d u c t i o n   of  s t a m p s   or  t h e   l i k e   of  a  s u i t a b l y   t e x t   l i k e   i m a g e  

(A,  a,   17)  s e t   a l o n g   g e n e r a l l y   s t r a i g h t   b a s e   l i n e   (16)   w h e r e b y  

t h e   i m a g e   i s   g e o m e t r i c a l l y   t r a n s f o r m e d   v i a   a  s u b s t a n t i a l l y  
c u r v e d   m i r r o r   s u r f a c e   (4,  12)  of  a  t r a n s p a r e n t   rod   l i k e   b o d y ,  

s a i d   m i r r o r   s u r f a c e   (4 ,   12)  f o r m i n g   an  i n c l i n e d   a n g l e   in   r e l a -  

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

r e s p o n d i n g   i m a g e   ( A ' ,   a ' ,   18)  in  a  d i s t o r t e d   c u r v e d   f o r m ,  

c  h  a  r  a c t  e  r  i  z e d   in  t h a t   t h e   i m a g e   in  t h e   fo rm  o f  

one  or   s e v e r a l   c h a r a c t e r   l i n e s   (A,  a,  17)  s e t   on  an  a t   l e a s t  

p a r t i a l l y   t r a n s p a r e n t   m a t e r i a l   i s   a p p l i e d   a t   a  t r a n s p a r e n t  

p a r t   (3 ,   11)  of  t h e   c i r c u m f e r e n c e   of  t h e   s a i d   body   and  s u i t a b -  

ly  a l o n g   s u p p o r t   l i n e   e x t e n d i n g   a r o u n d   t h e   b o d y ,   in  t h a t   t h e  

c h a r a c t e r   l i n e   (17)   i s   i l l u m i n a t e d   f rom  t h e   o u t s i d e ,   in   t h a t  

t h e   d i s t o r t e d   i m a g e   ( A ' ,   a ' ,   18)  r e f l e c t e d   t h r o u g h   s a i d   b o d y  
v i a   t h e   s u i t a b l y   c o n i c a l   m i r r o r   s u r f a c e   (4 ,   12)  t o w a r d s   t h e  

end  p l a n e   (5 ,   14)  of  s a i d   body   i s   r e p r o d u c e d ,   and  in   t h a t   s a i d  

r e p r o d u c t i o n   i s   t r e a t e d   w i t h   p h o t o m e t r i c   m e t h o d s   to   fo rm  a  

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

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

t e x t ,   c h a  r a c t e r i  z e d   in  t h a t   t h e   t e x t   (17)   i s  

a p p l i e d   t u r n e d   t h e   r i g h t   way  r o u n d   d i r e c t l y   i n t o   c o n t a c t   w i t h  

a  f i r s t   w i n d o w   (3 ,   11)  and  t h e   d i s t o r t e d   and  m i r r o r - i n v e r t e d  

i m a g e   ( A ' ,   a ' ,   18)  w h i c h   can  be  s e e n   t h r o u g h   a  s e c o n d   w i n d o w  

(5,   14)  i s   p h o t o g r a p h e d   f o r   f u r t h e r   t r e a t m e n t   by  p h o t o   s e t t i n g  

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

3.  A p p a r a t u s   f o r   t h e   t r a n s f o r m a t i o n   of  i m a g e s   (17)   s e t   a l o n g  

a  s u i t a b l y   s t r a i g h t   b a s e   l i n e   (16)   on  an  a t   l e a s t   p a r t l y  

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

a n g l e   in   r e l a t i o n   t o   a  f i r s t   w i n d o w   (3 ,   1 1 ) ,   c  h  a  r  a c t  e -  
r  i  z e d   in   t h a t   t h e   a p p a r a t u s   c o m p r i s e s   a  rod  l i k e   t r a n s p a -  
r e n t   b o d y   one  end  s u r f a c e   of  w h i c h   c o m p r i s e s   a  c u r v e d   r e -  



f l e e t i n g   s u r f a c e   ( 1 2 ) ,   in  t h a t   s a i d   f i r s t   c o n t a c t   w indow  ( 3 ,  

11)  i s   p r o v i d e d   on  t h e   rod  l i k e   body   in  f r o n t   of  t h e   c u r v e d  

m i r r o r   s u r f a c e   (12)   and  s u i t a b l y   e x t e n d s   a l o n g   t h e   p e r i p h e r y  

of  t h e   body  and  a t   w h i c h   window  (3,   11)  t h e   i m a g e   (17)   to   b e  

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

t h e   rod  l i k e   body   c o m p r i s e s   c r o s s   s u r f a c e   h a v i n g  a   s e c o n d  

window  (5,  1 4 ) ,   t h r o u g h   w h i c h   t h e   d i s t o r t e d   image   (18)   i s  

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

4.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   3  c  h  a  r  a c t  e  r  i  z e d  

in  t h a t   t h e   c u r v e   r a d i u s e s   ( r )   of  t h e   r e f l e c t i n g   s u r f a c e   ( 4 ,  

12)  in  t h e   t r a n s v e r s e   p l a n e   ( 5 ' )   p e r p e n d i c u l a r   to   t h e   l o n g i -  

t u d i n a l   a x i s   of   s a i d   rod  v a r i e s   as  a  f u n c t i o n   of  t h e   d i s t a n c e  

to   s a i d   s e c o n d   w indow  (5,   1 4 ) ,   w h i l e   t h e   i n c l i n a t i o n   (cx )   o f  

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

( 5 ' )   s u i t a b l y   i s   c o n s t a n t   and  l e s s   t h a n   9 0 ° .  

5:  A p p a r a t u s   a c c o r d i n g   to  c l a i m   4  c  h  a  r  a c t  e  r  i  z e d  

in  t h a t   s a i d   f i r s t   window  (3,  11)  c o m p r i s e s   a  c u r v e d   s u r f a c e  

w h e r e b y   t h e   f i r s t   w indow  s u r f a c e   (3 ,   11)  a n d / o r   t h e   r e f l e c t i n g  

s u r f a c e   (4,  12)  in  s a i d   a p p a r a t u s   a t   l e a s t   p a r t l y   a r e   f o r m e d  

by  one  or  s e v e r a l   c o m b i n e d   s u r f a c e s   of  r e v o l u t i o n   or  p a r t s   o f  

t h e   s a m e .  

6.  A p p a r a t u s   a c c o r d i n g   to  any  of  t h e   c l a i m s   3 . . . 5   c  h  a -  

r  a c t  e  r  i  z e d   in  t h a t   t h e   c u r v e d   r e f l e c t i n g   s u r f a c e   ( 4 ,  

12)  c o n s i s t s   of  a t   l e a s t   one  cone   s e g m e n t ,   s u i t a b l y   of   t w o  

o p p o s i t e   cone   s e g m e n t s .  

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

z e d   in  t h a t   t h e   t r a n s p a r e n t   rod  i s   a  c y l i n d e r   t h e   w a l l   o f  

w h i c h   in  p a r t   f o r m s   s a i d   f i r s t   w i n d o w   (11)   and  one  c r o s s   s e c -  

t i o n a l   s u r f a c e   of  w h i c h   f o r m s   s a i d   s e c o n d   w indow  ( 1 4 ) ,   w h i l e  

t h e   o t h e r   end  s u r f a c e   a t   l e a s t   p a r t l y   i s   f o r m e d   as  a  c o n e   ( 1 2 )  

h a v i n g   i t s   t o p   (13)   d i r e c t e d   t o w a r d s   t h e   i n t e r i o r   of  t h e   r o d ,  

t h e   s u r f a c e   of  t h e   cone   (12)  f o r m i n g   s a i d   c u r v e d   r e f l e c t i n g  

s u r f a c e   ( 4 ) .  



8.  A p p a r a t u s   a c c o r d i n g   t o   c l a i m   7  c  h  a  r  a c t  e  r  i  z e  d 

in  t h a t   t h e   t o p   a n g l e   of  t h e   c o n i c a l   s u r f a c e   (12)   i s   b e t w e e n  

80  t o   1 0 0 ° ,   p r e f e r a b l y   c l o s e   to   9 0 ° .  

9.  A p p a r a t u s   a c c o r d i n g   t o   any  of  c l a i m s   3 . . . 8   c  h  a  r  a  c -  

t  e  r  i  z e d   in   t h a t   s a i d   f i r s t   w i n d o w   (3,   11)  c o m p r i s e s  

means   ( 19 ,   20)  f o r   c e n t e r i n g   a n d / o r   o r i e n t a t i o n   of  t h e   i m a g e  

to   be  t r a n s f o r m e d .  

10.   A p p a r a t u s   a c c o r d i n g   to   any  of  c l a i m s   3 . . . 9   c  h  a  r  a  c -  

t  e  r  i  z e d   in   t h a t   s a i d   f i r s t   w indow  (3 ,   11)  i s   l i m i t e d   i n  

a  d i r e c t i o n   t o w a r d s   t h e   c r o s s   s e c t i o n a l   end  s u r f a c e   of  s a i d  

rod   and  s u i t a b l y  t o   t h a t   p a r t   w h i c h   l i e s   o u t s i d e   t h e   a r e a  

b e t w e e n   t h e   i n t e r s e c t i o n a l   l i n e   (6)  of  t h e   c o n e   s u r f a c e   ( 1 2 )  

and  t h e   c y l i n d e r   w a l l   ( 11 )   and  a  p l a n e   s t r a i g h t   t h r o u g h   t h e  

p e a k   (13)   of  s a i d   c o n e   ( 1 2 ) ,  b y   a  n o n - t r a n s p a r e n t   s u r f a c e  

s t r u c t u r e   and  p r e f e r a b l y   in   t h e   o p p o s i t e   d i r e c t i o n   by  a  

s u i t a b l y   n o n - t r a n s p a r e n t   e x t e n s i o n   (20)   w h i c h   d o e s   n o t   t a k e  

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