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(5j)  screen  printing  machine  having  a  material  conveyor. 

@  A  screen  printing  machine  hving  a  material  conveyor 
driven  by  a  power  source,  such  that  it  is  able  to  convey  the 
material  (3)  to  and  to  come  to  a  halt  at  a  printing  position,  in 
which  print  corresponding  to  the  pattern  on  a  stencil  may  be 
applied  to  the  material,  in  addition  to  which  the  material 
conveyor  is  so  affected  by  the  power  source  that  the  material 
conveyor  is  driven  at  a  high  speed  which,  before  the  printing 
position  for  the  material  is  reached,  is  reduced  to  a  low  speed 
so  that  the  material  is  slowly  advanced  to  its  printing 
position.  The  front  edge  (3c')  or  similar  of  the  material  is 
capable  of  being  sensed  as  it  assumes  a  pre-determined 
position  by  means  of  a  registration  device  (20,22)  which  does 
not  touch  the  material,  so  that  the  material  may  be  caused  to 
stop  by  activation  of  the  registration  device. 



TECHNICAL  FIELD 

The  p r e s e n t   i nven t ion   r e l a t e s   to  a  screen  p r i n t i n g   m a c h i n e ,  

and  in  p a r t i c u l a r   to  a  screen  p r i n t i n g   machine  of  a  kind  which 

u t i l i z e s   a  m a t e r i a l   conveyor.   The  p r e s e n t   i n v e n t i o n   i s  

p a r t i c u l a r l y   a p p r o p r i a t e   to  a  sc reen   p r i n t i n g   machine  in  which 

an  end less   conveyor  bel t   is  used  as  the  m a t e r i a l   conveyor.   The 

conveyor  be l t   is  dr iven  for  t h i s   purpose   by  a  power  s o u r c e ,  

u s u a l l y   in  the  form  of  a  d .c .   motor ,   of  such  a  kind  tha t   it  i s  

able  to  cause  the  conveyor  be l t   to  stop  in  a  f i r s t   p o s i t i o n   f o r  

the  r e g i s t r a t i o n   of  a  m a t e r i a l   to  be  p r i n t e d   which  is  r e s t i n g  

on  the  b e l t ,   and  then  to  convey  the  m a t e r i a l   to  a  p r i n t i n g   p o s i t i o n .  

In  t h i s   p r i n t i n g   p o s i t i o n ,   p r i n t   c o r r e s p o n d i n g   to  the  p a t t e r n  

on  a  s t e n c i l   sha l l   be  app l i ed   to  the  m a t e r i a l .  

It  is  usual  for  the  conveyor  be l t   to  be  suppor ted   on  and 

to  be  advanced  over  a  s u p p o r t i n g   s u r f a c e   p o s i t i o n e d   beneath  t h e  

conveyor  b e l t ,   thereby  causing  the  conveyor   be l t   to  rest   on  a 

f l a t   s u p p o r t i n g   s u r f a c e ,   both  in  the  r e g i s t r a t i o n   p o s i t i o n   o f  

the  m a t e r i a l   and  in  the  p r i n t i n g   p o s i t i o n   of  the  m a t e r i a l ,  

i . e .   the  p o s i t i o n   in  which  p r i n t   is  a p p l i e d   to  the  m a t e r i a l .  

DESCRIPTION  OF  THE  PRIOR  ART. 

P r e v i o u s l y   d i s c l o s e d   is  a  number  of  d i f f e r e n t   s c r e e n  

p r i n t i n g   machines  of  the  kind  i n d i c a t e d   above,  u t i l i z i n g   an 



e n d l e s s   conveyor   be l t   as  the  m a t e r i a l   c o n v e y o r ,   and  as  an  example  

of  the  p r i o r   art   r e f e r e n c e   may  be  made  to  Swedish  P a t e n t  

S p e c i f i c a t i o n   383  487  which  d e s c r i b e s   a  r o t a r y   p r i n t i n g   machine  

for  s t r i p - l i k e   m a t e r i a l ,   in  p a r t i c u l a r   woven  m a t e r i a l   s a i d  

machine  i n c l u d i n g   an  e n d l e s s   be l t   d r iven   by  a  d r i v i n g   pu l l ey   and 

mechan ica l   t r a n s m i s s i o n   organs  for  a  number  of  p r i n t i n g   c y l i n d e r s .  

The  machine  a lso   has  a  s y n c h r o n i z a t i o n   dev ice   for  s y n c h r o n i z i n g  

the  movement  of  the  s u p p o r t i n g   be l t   with  the  movement  of  t h e  

p r i n t i n g   c y c l i n d e r   wh i l s t   the  machine  is  in  use.   ALso  d e s c r i b e d  

are  organs  for  L i f t i n g   the  p r i n t i n g   c y l i n d e r s   from  the  s u p p o r t i n g  

b e l t .  

The  s y n c h r o n i z a t i o n   dev ice   d e s c r i b e d   i n c l u d e s   a  r o t a t i n g  

impulse  g e n e r a t o r   which  is  d r iven   by  a  s enso r   wheel  in  c o n t a c t  

with  the  s u p p o r t i n g   b e l t .   This  is  i n t ended   to  produce  i m p u l s e s  

c o r r e s p o n d i n g   to  the  Linear  speed  of  the  s u p p o r t i n g   b e l t .   An 

a m p l i f i e r   and  a  pulse   t r a n s f o r m e r   for  a m p l i f y i n g   and  t r a n s f o r m i n g  

the  impulses   produced  by  the  impulse  g e n e r a t o r   are  used  f o r  

d r i v i n g   a  s t e p p i n g   motor  and  a  four-way  c o n t r o l   valve  f o r  

r e g u l a t i n g   a  flow  of  o i l .   This  flow  of  o i l   s h a l l   be  p r o p o r t i o n a l  

to  the  movement  of  a  screw  and  t h i s   is  d r iven   by  the  s t e p p i n g  

motor  via  a  r e d u c t i o n   g e a r .  

The  d e s c r i p t i o n   of  the  p r i o r   art   must  a lso   inc lude   a  s c r e e n  

p r i n t i n g   machine  having  an  end l e s s   conveyor  b e l t   as  the  m a t e r i a l  

conveyor ,   said  conveyor  be l t   being  dr iven   by  a  power  source  so 

t h a t   i t   is  able  to  come  to  a  ha l t   in  a  f i r s t   p o s i t i o n   for  t h e  

r e g i s t r a t i o n   of  the  m a t e r i a l   i n t ended   for  p r i n t i n g ,   and  is  t h e n  

able  to  convey  the  m a t e r i a l   to  and  to  come  to  a  ha l t   at  a 

p r i n t i n g   p o s i t i o n   in  which  p r i n t   c o r r e s p o n d i n g   to  the  p a t t e r n  

on  a  s t e n c i l   is  app l i ed   to  the  m a t e r i a l .   In  t h i s   machine  t h e  

movement  of  the  conveyor  be l t   is  sensed ,   be fo re   the  m a t e r i a l   i s  

moved  from  the  r e g i s t r a t i o n   p o s i t i o n   to  the  p r i n t i n g   p o s i t i o n ,  

by  means  of  a  movement - sens ing   device   having  a  r e s o l u t i o n   o f  

0.5  mm.  This  device  is  connec ted   to  a  coun te r   which,  at  a 

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

covered   by  the  conveyor  be l t   between  the  f i r s t   p o s i t i o n   and  t h e  

second  p o s i t i o n ,   wiLL  g e n e r a t e   an  a c t i v a t i n g   s i g n a l   which  w i l l  



cause  the  power  source  to  br ing   the  conveyor  be l t   to  a  h a l t ,  

when  the  m a t e r i a l   wil l   then  adopt  the  second  p o s i t i o n .  

A  sc reen   p r i n t i n g   machine  of  the  type  i n d i c a t e d   above  i s  

d e s c r i b e d   in  g r e a t e r   d e t a i l   in  Swedish  Pa t en t   A p p L i c a t i o n  

79  0 1 8 0 8 - 1 .  

DESCRIPTION  OF  THE  PRESENT  INVENTION. 

TECHNICAL  PROBLEM: 

A  sc reen   p r i n t i n g   machine  having  an  e n d l e s s   conveyor  b e l t  

as  the  m a t e r i a l   conveyor  and  in  which  said  conveyor  be l t   is  d r i v e n  

by  a  power  source  des igned  in  such  a  way  as  to  be  capable   o f  

b r i n g i n g   the  be l t   to  a  ha l t   in  a  f i r s t   p o s i t i o n   for  the  p u r p o s e  

of  r e g i s t e r i n g   the  m a t e r i a l   to  be  p r i n t e d ,   and  of  then  c o n v e y i n g  

the  m a t e r i a l   to  a  p r i n t i n g   p o s i t i o n   for  the  purpose   of  c a u s i n g  

the  m a t e r i a l   to  come  to  a  ha l t   in  the  p r i n t i n g   p o s i t i o n ,   and 

capabLe when  in  said  p r i n t i n g   p o s i t i o n   of  app ly ing   to  the  m a t e r i a l  

a c c u r a t e   p r i n t   c o r r e s p o n d i n g   to  the  p a t t e r n   on  a  s t e n c i l ,   p r e s e n t s  

a  h igh ly   s p e c i f i c   p r o b l e m .  

The  na tu re   of  t h i s   problem  is  such  t h a t ,   once  the  m a t e r i a l  

has  been  r e g i s t e r e d   in  the  r e g i s t r a t i o n   p o s i t i o n   on  the  conveyor  

b e l t ,   the  m a t e r i a l   must  then  be  capable   of  being  advanced  by  t h e  

conveyor  be l t   to  the  p r i n t i n g   p o s i t i o n   and  of  being  brought  to  a 

ha l t   t h e r e ,   without   the  need  for  f u r t h e r   mechan ica l   r e g i s t r a t i o n   o r  

r e g i s t r a t i o n   i nvo lv ing   con tac t   with  the  m a t e r i a l ,   in  the  e x a c t  

p r i n t i n g   p o s i t i o n .   It  may  be  s t a t e d   here  tha t   the  d i s t a n c e   o v e r  

which  the  m a t e r i a l   must  be  t r a n s p o r t e d   between  the  r e g i s t r a t i o n  

p o s i t i o n   and  the  p r i n t i n g   p o s i t i o n   may  vary ,   but  tha t   it  is  no t  

unusual   for  said  t r a n s p o r t   d i s t a n c e   to  exceed  10  me t r e s ,   i n  

which  case  s teps  must  be  taken  to  ensure  tha t   the  m a t e r i a l   w i l l  

adopt  the  c o r r e c t   p r i n t i n g   p o s i t i o n   to  an  accuracy   of  less  t h a n  

0.5  mm,  and  p r e f e r a b l y   0.1  mm  or  below,  so  tha t   the  p a t t e r n   on 

the  s t e n c i l   sha l l   be  capable   of  being  t r a n s f e r r e d   as  p r e c i s e l y  

as  p o s s i b l e   to  the  m a t e r i a l   and  of  being  r e l a t e d   e x a c t l y   to  t h e  

m a t e r i a l .   The  problem  is  made  a l l   the  more  d i f f i c u l t   by  the  f a c t  

t h a t   the  movement  of  the  m a t e r i a l   from  the  r e g i s t r a t i o n   p o s i t i o n  

to  the  p r i n t i n g   p o s i t i o n   must  take  place  very  r a p i d l y .  



The  f i r s t   problem  r e f e r r e d   to  above  has  been  found  to  be 

a t t r i b u t a b l e   p r i n c i p a l l y   to  the  fac t   tha t   the  conveyor   be l t   must  

be  p rov ided   with  a  j o i n .   It  has  been  found  to  be  p r a c t i c a l l y  

i m p o s s i b l e   to  make  t h i s   jo in   of  i d e n t i c a l   u n i f o r m i t y   to  the  r e s t  

of  the  conveyor  b e l t .   The  end l e s s   conveyor  b e l t   must  pass  o v e r  

a  number  of  d r i v e   roLLers ,   i d l e r   r o l l e r s   and  Link  r o l l e r s ,   and  

the  d e f l e c t i o n   of  the  be l t   occurs   to  a l l   i n t e n t s   and  purposes   o n l y  

in  a  s i n g l e   d i r e c t i o n .   As  the  jo in   passes   over  t he se   r o l l e r s ,  

the  r a d i u s   of  the  be l t   wi l l   vary  depending  on  whether   it  i s  

the  uni form  be l t   or  the  jo in   in  the  be l t   which  is  p a s s i n g   o v e r  

the  r o l l e r .   This  is  p a r t i c u l a r l y   t rue   of  the  d r i v e   r o l l e r s   and 

the  i d l e r   r o l l e r s .  

It  has  been  found  tha t   the  d r ive   r o l l e r s   and  i d l e r   r o l l e r s  

in  p a r t i c u l a r   may  e x h i b i t   d i a m e t e r s   which  d i f f e r   c o n s i d e r a b l y ,  

being  of  the  order   of  magni tude  of  200  mm,  and  t h i s   n a t u r a l l y  

means  tha t   even  a  small  d i f f e r e n c e   in  the  r a d i u s   of  the  c o n v e y o r  

b e l t   wi l l   cause  it  to  produce  a  c o n s i d e r a b l e   r e g i s t r a t i o n   e r r o r  

in  the  p r i n t i n g   p o s i t i o n   if  the  d i s t a n c e   covered   by  the  b e l t  

between  the  r e g i s t r a t i o n   p o s i t i o n   and  the  p r i n t i n g   p o s i t i o n   i s  

measured  by  p r e v i o u s l y   d i s c l o s e d   methods.   This  is  the  case ,   o f  

c o u r s e ,   when  the  d i s t a n c e   covered  by  the  conveyor   b e l t   i s  

measured  by  the  d r ive   r o l l e r s   or  the  i d l e r   r o l l e r s .   If  t h e  

v a r i a t i o n   in  the  d i ame te r   is  assumed  to  be  of  the  o rder   o f  

magni tude  of  0.1  mm,  then  the  conveyor  b e l t   w i l l   produce  a 

r e g i s t r a t i o n   e r r o r   of  the  order   of  magni tude  of  0.3  mm  for  each  

r o l l e r   having  a  con t ac t   arc  of  1800 .  

A  problem  e x i s t s ,   t h e r e f o r e ,   in  c o n n e c t i o n   with  s c r e e n  

p r i n t i n g   machines  of  the  kind  i n d i c a t e d   above  in  the  r e g i s t r a t i o n  

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

measurement  of  the  movement  of  the  conveyor  b e l t ,   s ince   s a i d  

p r i n t i n g   p o s i t i o n   is  dependent   on  two  d i f f e r e n t   p a r a m e t e r s ,   one 

being  tha t   the  conveyor  be l t   must  cover  a  p r e c i s e   d i s t a n c e   be tween  

the  r e g i s t r a t i o n   p o s i t i o n   of  the  m a t e r i a l   and  the  p r i n t i n g  

p o s i t i o n   of  the  m a t e r i a l ,   said  d i s t a n c e   needing  to  be  capable   o f  

being  measured  very  a c c u r a t e l y   and  e q u a l l y   between  t h e  

d i f f e r e n t   m a t e r i a l   conveyors ,   and  the  o ther   being  t ha t   t h e  



conveyor  be l t   must  exac t l y   fol low  the  c e n t r e - L i n e   of  the  conveyor  

be l t   in  the  d i r e c t i o n   of  t r a n s p o r t   for  each  i n s t a n c e   of  m a t e r i a l  

being  t r a n s p o r t e d   from  the  r e g i s t r a t i o n   p o s i t i o n   to  the  p r i n t i n g  

p o s i t i o n .   The  La t t e r   problem  may  be  r ega rded   as  a c t u a l l y   h a v i n g  

a l r eady   been  so lved .   ' 

As  far  as  concerns  the  problem  of  being  able  p r e c i s e l y   t o  

r e g i s t e r   a  th in   m a t e r i a l ,   in  p a r t i c u l a r   t h in   and  b r i t t l e   m a t e r i a l ,  

in  the  r e g i s t r a t i o n   p o s i t i o n ,   it  has  been  found,   in  e x p e r i m e n t s  

into  the  r e g i s t r a t i o n   of  very  th in   s h e e t s   of  g l a s s ,   that   t h e  

r e g i s t r a t i o n   dev ices   a c t u a l l y   caused  the  g l a s s   m a t e r i a l   i t s e l f   t o  

crack  as  they  came  into  contac t   with  the  edge  of  the  sheet  o f  

g l a s s .   It  is  thus  very  d i f f i c u l t   to  succeed  in  causing  the  s h e e t  

of  g lass   to  move  along  the  conveyor  be l t   because   of  the  a d h e s i o n  

or  f r i c t i o n   which  is  p resen t   between  the  be l t   and  the  sheet  o f  

g l a s s .  

In  summary,  d i f f i c u l t i e s   have  been  e n c o u n t e r e d   in  p r e c i s e l y  

d e t e r m i n i n g   the  p r i n t i n g   p o s i t i o n   by  the  mechanica l   and  e l e c t r o n i c  

measurement  of  the  movement  of  the  conveyor  b e l t .  

SOLUTION. 

The  problems  de sc r i bed   above  may  be  so lved   by  a  s c r e e n  

p r i n t i n g   machine  having  a  m a t e r i a l   conveyor  dr iven  by  a  power 

source  so  tha t   it  wil l   be  able  to  convey  the  m a t e r i a l   to  and 

to  come  to  a  ha l t   at  a  p r i n t i n g   p o s i t i o n   in  which  p r i n t  

c o r r e s p o n d i n g   to  the  p a t t e r n   on  a  s t e n c i l   may  be  app l i ed   to  t h e  

m a t e r i a l ,   in  a d d i t i o n   to  which  the  m a t e r i a l   conveyor  is  so 

a f f e c t e d   by  the  power  source  tha t   the  m a t e r i a l   conveyor  is  d r i v e n  

at  a  high  speed  which,  before  the  p r i n t i n g   m a t e r i a l   for  t h e  

m a t e r i a l   is  r eached ,   is  reduced  to  a  Low  speed  so  that   t h e  

m a t e r i a l   is  slowly  advanced  to  i t s   p r i n t i n g   p o s i t i o n .   The 

i n v e n t i o n   proposes   that   the  f ron t   edge  of  the  m a t e r i a l   be 

capable   of  being  sensed  as  it  assumes  a  p r e - d e t e r m i n e d   p o s i t i o n  

by  means  of  a  r e g i s t r a t i o n   device  which  does  not  touch  t h e  

m a t e r i a l ,   and  that   the  ma te r i a l   conveyor  be  so  ar ranged  as  t o  

come  to  a  hal t   as  the  resu l t   of  the  a c t i v a t i o n   of  t h e  

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



The  t r a n s p o r t   of  the  m a t e r i a l   from  the  r e g i s t r a t i o n   p o s i t i o n  

to  the  p r i n t i n g   p o s i t i o n   t akes   place  as  rap id   a c c e l e r a t i o n ,   as  a 

c o n s t a n t   or  e s s e n t i a l l y   c o n s t a n t   ra te   of  advance  and  as  r a p i d  

r e t a r d a t i o n ,   and  the  f i n a l   r e g i s t r a t i o n   t akes   p lace   at  a  very  Low 

ra te   of  a d v a n c e .  

The  p r e s e n t   i n v e n t i o n   p roposes   t ha t   an  organ  for  sens ing   and 

r e g i s t e r i n g   the  f ron t   edge  of  a  shee t   of  m a t e r i a l   may  be  e x e c u t e d  

in  the  form  of  a  Laser  beam  which,  by  i t s   r e f l e c t i o n   from  t h e  

edge  of  the  m a t e r i a l   or  in  some  s i m i l a r   f a s h i o n ,   wi l l   i m m e d i a t e l y  

cause  the  power  source  to  ha l t   the  t r a n s p o r t   of  the  m a t e r i a l .  

ADVANTAGES. 

The  advan tages   which  may  be  r ega rded   as  being  a s s o c i a t e d   w i t h  

the  p r e s e n t   i n v e n t i o n   are  tha t   the   d i s t a n c e   over  which  t h e  

conveyor  be l t   advances  between  the  r e g i s t r a t i o n   p o s i t i o n   for  t h e  

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

by,  amongst  o ther   t h i n g s ,   the  sens ing   of  the  f ron t   edge  of  t h e  

m a t e r i a l   as  t h i s   moves  in to   the  p r i n t i n g   p o s i t i o n .  

What  may  be  r egarded   as  the  c h a r a c t e r i s t i c   f e a t u r e s   of  a 

dev ice   in  accordance   with  the  p r e s e n t   i n v e n t i o n   are  i n d i c a t e d   i n  

the  f i r s t   c h a r a c t e r i z i n g   par t   of  the  f o l l o w i n g   Pa ten t   CLaim. 



BRIEF  DESCRIPTION  OF  THE  DRAWINGS. 

A  p r e f e r r e d   embodiment  of  the  i n v e n t i o n   e x h i b i t i n g   t h e  

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

d e s c r i b e d   below  in  g r e a t e r   d e t a i l   with  r e f e r e n c e   to  the  a t t a c h e d  

d r a w i n g s ,   in  wh ich :  

Figure  1  shows  a  p e r s p e c t i v e   view  of  a  s c reen   p r i n t i n g  

machine  with  a  f i r s t   sheet   of  m a t e r i a l   o c c u p y i n g  

the  r e g i s t r a t i o n   p o s i t i o n ;  

Figure  2  shows  the  screen  p r i n t i n g   machine  in  a c c o r d a n c e  

with  Figure  1,  in  which  a  second  sheet   of  m a t e r i a l  

has  moved  into  the  p o s i t i o n   i n t e n d e d   for  p r i n t i n g ;  

Figure  3  shows  in  great   s i m p l i f i c a t i o n   d e t a i l s   of  t h e  

con t ro l   system  used  to  de f i ne   the  d i s t a n c e   c o v e r e d  

by  the  m a t e r i a l   between  the  r e g i s t r a t i o n   p o s i t i o n  

and  the  p r i n t i n g   p o s i t i o n ;  

Figure  4  shows  an  a r rangement   for  the  c o n t r o l   of  a  cam 

capable   of  being  dr iven  by  the  power  s o u r c e ;  
and 

Figure  5  shows  a  graph  of  the  ra te   of  advance  in  r e l a t i o n  

to  time  for  the  conveyor  b e l t   as  it  moves  when 

t r a n s p o r t i n g   a  sheet  of  m a t e r i a l   from  t h e  

r e g i s t r a t i o n   p o s i t i o n   to  the  p r i n t i n g   p o s i t i o n .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT. 

ALthough  c e r t a i n   c o n s t i t u e n t   pa r t s   of  the  p r e f e r r e d   embodiment 

are  not  d i r e c t l y   dependent  on  the  embodiment  shown  in  the  a t t a c h e d  

d rawing ,   the  va r ious   c h a r a c t e r i s t i c   f e a t u r e s   of  the  i n v e n t i o n   w i l l  

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

p r i n t i n g   machine  equipped  with  an  end le s s   conveyor  be l t   se rv ing   as  

a  s u p p o r t i n g   su r f ace   for  the  m a t e r i a l   to  be  p r i n t e d .  

Thus  the  screen  p r i n t i n g   machine  i t s e l f   shown  in  Figure  1 

has  been  given  the  genera l   r e f e r e n c e   d e s i g n a t i o n   1  ,   and  a 

s p e c i a l i s t   in  th i s   f i e l d   wil l   immedia te ly   a p p r e c i a t e   the  g e n e r a l  

o p e r a t i n g   p r i n c i p l e   of  a  screen  p r i n t i n g   machine  of  the  n a t u r e  

i n d i c a t e d   above,  for  which  reason  the  f o l l o w i n g   s p e c i f i c a t i o n  

wi l l   r e s t r i c t   i t s e l f   only  to  those  component  p a r t s   of  t h e  

machine  which  are  e s s e n t i a l   to  the  a p p r e c i a t i o n   of  the  s i g n i f i c a n t  



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

conveyor   b e l t   used  as  a  s u p p o r t i n g   s u r f a c e   has  been  given  t h e  

r e f e r e n c e   d e s i g n a t i o n   2  ,   and  t h i s   conveyor  be l t   is  a lso  used  a s  

the  m a t e r i a l   conveyor .   On  the  conveyor  b e l t   2  r e s t s   a  f i r s t   s h e e t  

of  m a t e r i a l   3  in  the  form  of  a  t h in   shee t   of  g l a s s ,   said  s h e e t  

of  g l a s s   r e q u i r i n g   to  be  r e g i s t e r e d ,   i . e .   to  be  advanced  to  a 

p r e c i s e   p o s i t i o n   in  r e l a t i o n   to  the  frame  1'  of  the  s c r e e n  

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

The  conveyor  be l t   2  is  d r iven   by  a  power  source   not  shown 

in  F igure   1,  in  the  form  of  a  d . c .   motor .   This  d . c .   motor  i s  

c o n t r o l l e d   by  a  f o u r - q u a d r a n t   t h y r i s t o r   c o n t r o l l e r   in  such  a  way 

t h a t  i t   is  able  to  stop  the  conveyor  be l t   in  a  f i r s t   p o s i t i o n ,  

for  the  purpose   of  r e g i s t e r i n g   the  m a t e r i a l   3  i n t e n d e d   f o r  

p r i n t i n g   in  the  p o s i t i o n   shown  in  F igure   1,  and  is  then  able  t o  

t r a n s p o r t   the  m a t e r i a l   3  ,   r e s t i n g   on  the  conveyor  be l t   2  ,  

to  the  p r i n t i n g   p o s i t i o n ,   in  which  a  second  sheet   of  m a t e r i a l   i s  

shown  having  the  r e f e r e n c e   d e s i g n a t i o n   3 '  .   In  the  p r i n t i n g  

p o s i t i o n ,   p r i n t   c o r r e s p o n d i n g   to  the  p a t t e r n   on  a  s t e n c i l   i s  

a p p l i e d   to  the  m a t e r i a l .   The  s t e n c i l   is  not  shown  in  t h e  

F igure   for  reasons   of  c l a r i t y ,   a l t hough   it  may  be  s t a t e d   t h a t  

the  s t e n c i l   is  clamped  in  a  frame  4  in  a  p r e v i o u s l y   d i s c l o s e d  

manner.   By  means  of  a  s c r a p e r   a r r angemen t   5  ink  p laced   on  t h e  

upper  s u r f a c e   of  the  s t e n c i l   is  fo rced   through  holes   formed  i n  

the  s t e n c i l ,   and  in  t h i s   way  a  p r i n t e d   image  is  a p p l i e d   to  t h e  

m a t e r i a l   3'  in  the  p o s i t i o n   i n t ended   for  p r i n t i n g .  

It  wi l l   now  be  a p p a r e n t ,   s ince   the  s t e n c i l   4  is  held  in  a 

f ixed   p o s i t i o n   in  r e l a t i o n   to  the  frame  of  the  s c reen   p r i n t i n g  

machine ,   t ha t   the  p o s i t i o n   of  the  m a t e r i a l   3'  is  e x t r e m e l y  

i m p o r t a n t   if  the  p r i n t e d   images  are  to  be  in  a  p r e c i s e  

r e l a t i o n s h i p   to  each  o t h e r ,   for  which  reason  it  is  a l so   i m p o r t a n t  

for  the  d i s t a n c e   covered  between  the  p o s i t i o n   of  the  m a t e r i a l   3 

shown  in  Figure  1  and  the  p o s i t i o n   of  the  m a t e r i a l   31  shown  i n  

F igure   2  to  be  capable  of  being  measured  p r e c i s e l y   (with  an  

a c c u r a c y   of  a  few  t e n t h s   of  a  m i l l i m e t r e ) .  

The  m a t e r i a l   3  in  the  f i r s t   r e g i s t r a t i o n   p o s i t i o n   i n  

a c c o r d a n c e   with  Figure  1  is  capable   of  being  i n f l u e n c e d   by  a 



flow  of  a i r   d i r e c t e d   from  below,  sa id   flow  of  a i r   p e r m i t t i n g  

reduced  f r i c t i o n   between  the  m a t e r i a l   and  i t s   s u p p o r t i n g   s u r f a c e  

in  the  form  of  the  conveyor  be l t   2  .   This  f a c i l i t a t e s   t h e  

movement  of  the  m a t e r i a l   3  by  the  r e g i s t r a t i o n   organ  6  for  t h e  

f ron t   edge  of  the  m a t e r i a l   3a  and  the  r e g i s t r a t i o n   organ  7  f o r  

the  LateraL  edge  of  the  m a t e r i a l   3b  .   R e g i s t r a t i o n   organs  8,  9 

for  the  f ron t   edge  of  the  m a t e r i a l   3c  are  a l so   p r o v i d e d .   The 

m a t e r i a l   3  can  now  be  moved  by  the  r e g i s t r a t i o n   organs  6,  7 ,  

8  and  9  in to   the  exact  r e g i s t r a t i o n   p o s i t i o n   in  the  p re sence   o f  

only  n e g l i g i b l e   f r i c t i o n   between  the  m a t e r i a l   3  and  the  c o n v e y o r  

be l t   2  .   The  ex ten t   of  the  f r i c t i o n a l   force   which  must  e x i s t  

between  the  m a t e r i a l   3  and  the  conveyor  b e l t   2  in  order   t o  

achieve   good  r e g i s t r a t i o n   is  d e t e rmined   in  p r a c t i c e   from  one 

m a t e r i a l   to  the  next  by  i n c r e a s i n g   or  r educ ing   the  LeveL  of  t h e  

flow  of  a i r   beneath  the  m a t e r i a l .  

The  m a t e r i a l   3  must,  a f t e r   having  been  r e g i s t e r e d   by  t h e  

organs  6,  7,  8  and  9  ,   be  s u b j e c t e d   to  i n c r e a s e d   f r i c t i o n   a g a i n s t  

the  s u p p o r t i n g   component  or  the  conveyor  be l t   2  ,   and  t h i s   may  be 

ach ieved   through  the  e f f e c t   of  Low  p r e s s u r e   a p p l i e d   from  b e l o w .  

This  Low  p r e s s u r e ,   or  some  o ther   s i m i l a r   n e g a t i v e   p r e s s u r e ,   i s  

e f f e c t i v e   for  the  whole  of  the  d i s t a n c e   covered  by  the  m a t e r i a l   3 

to  the  p r i n t i n g   p o s i t i o n   in  Figure  2  and  a l so   dur ing  the  p r i n t i n g  

phase  i t s e l f .  

As  a l r eady   mentioned  above,  the  s u p p o r t i n g   s u r f a c e   for  t h e  

m a t e r i a l   c o n s i s t s   of  the  end less   conveyor  b e l t   2  .   This  bel t   s h o u l d  

be  s p e c i a l l y   t r e a t e d   so  as  to  e l i m i n a t e   a l l   v a r i a t i o n s   in  t h i c k n e s s  

to  the  g r e a t e s t   p o s s i b l e   e x t e n t .  

Beneath  the  conveyor  be l t   2  is  s i t u a t e d   a  s u p p o r t i n g  

s u r f a c e   or  a  so-caLLed  p r e s s u r e   t a b l e ,   said  p r e s s u r e   t a b l e   b e i n g  

d iv ided   up  into  s e c t i o n s .   The  conveyor  be l t   2  thus  runs  o v e r  

the  e n t i r e   p r e s s u r e   t a b l e .   The  p r e s s u r e   t a b l e   is  p rov ided   with  a 

number  of  ho le s ,   at  the  same  time  as  the  conveyor  be l t   a lso  has  

a  number  of  h o l e s .  

The  p r e s s u r e   t ab le   is  d iv ided   up  in to   a  number  of  s e c t i o n s ,  

whereby  each  s e c t i o n   is  connected  to  a  t ube .   A  f i r s t   t u b e  

i n t e r a c t s   with  a  hose  10a  ,   a  second  tube  i n t e r a c t s   with  a  hose  



11a  ,   and  a  t h i r d   tube  i n t e r a c t s   with  a  hose  12a  .   Each  and  e v e r y  

one  of  these   hoses  10a,  11a  and  12a  runs  to  a  valve  not  shown  h e r e .  

The  t r a n s p o r t   of  the  m a t e r i a l   to  the  r e g i s t r a t i o n   p o s i t i o n   i n  

acco rdance   with  Figure  1  may  take  p lace   as  rapid   a c c e l e r a t i o n ,   a s  

a  c o n s t a n t   or  e s s e n t i a l l y   c o n s t a n t   r a t e   of  advance  and  as  r a p i d  

d e c e l e r a t i o n ,   and  f i n a l l y   as  a  very  Low  ra te   of  advance.   Dur ing  

the  slow  ra te   of  advance  LateraL  r e g i s t r a t i o n   organs  6  and  7  a r e  

a c t i v a t e d   for  the  purpose   of  r e g i s t e r i n g   the  La te ra l   edges  3a  

and  3b  of  the  m a t e r i a l   w h i l s t   the  f ron t   edge  of  the  m a t e r i a l  

is  in  con t ac t   with  the  f ron t   r e g i s t r a t i o n   organs  8  and  9  ,   which  

causes  the  m a t e r i a l   to  be  r e g i s t e r e d   be fo re   the  conveyor  be l t   2 

s t o p s ,   which  means  tha t   the  conveyor  be l t   s l i d e s   beneath  t h e  

m a t e r i a l   3  .   The  r e g i s t r a t i o n   dev ices   8  and  9  for  the  f r o n t  

edge  of  the  m a t e r i a l   3c  are  able  to  fold  out  of  the  way  a g a i n s t  

a  s p r i n g ,   t h e r eby   abso rb ing   the  k i n e t i c   energy  s t o r ed   in  t h e  

m a t e r i a l   3  when  it  is  moved  in to   the  r e g i s t r a t i o n   p o s i t i o n   by  a 

conveyor  not  shown  in  the  F i g u r e .  

A  p r e r e q u i s i t e   for  the  p r e c i s e   r e g i s t r a t i o n   of  the  m a t e r i a l  

in  the  p r i n t i n g   p o s i t i o n   in  a cco rdance   with  Figure  2  is  tha t   t h e  

conveyor  be l t   2  must  have  a  d i r e c t i o n   of  movement  which 

c o i n c i d e s   e x a c t l y   with  the  c e n t r e - L i n e   of  the  conveyor  b e l t ,   i . e .  

the  be l t   must  not  be  p e r m i t t e d   to  have  any  LateraL  d i s p l a c e m e n t .  

For  t h i s   purpose  the  edge  s u r f a c e   2a  of  the  conveyor  b e l t   2 

is  equipped  with  a  number  of  c o n t r o l   organs  25 .   These  c o n t r o l  

organs  are  p o s i t i o n e d   at  equal  d i s t a n c e s   along  the  conveyor  be l t   2 

and  are  so  a r ranged   as  to  be  controLLed  by  a  number  of  guides  i n  

a  f ixed   r e l a t i o n s h i p   to  the  frame  1'  of  the  screen   p r i n t i n g  

m a c h i n e .  

As  far  as  concerns   the  measurement  and  the  exact  measu remen t  

to  wi th in   small  t o l e r a n c e s   of  the  d i s t a n c e   covered  by  the  m a t e r i a l  

between  the  r e g i s t r a t i o n   p o s i t i o n   in  accordance   with  Figure  1  and  

the  p r i n t i n g   p o s i t i o n   in  a cco rdance   with  Figure  2,  the  p r e f e r r e d  

embodiment  proposes   tha t   the  movement  of  the  conveyor  be l t   2  be  

sensed  by  a  movement -sens ing   organ  40  .   This  organ  40  must 

i n t e r a c t   with  the  be l t   2  at  some  po in t   between  the  r e g i s t r a t i o n  

p o s i t i o n   of  the  m a t e r i a l   (Fig .   1)  and  the  p r i n t i n g   p o s i t i o n  



(Fig.   2).   This  organ  c o n s i s t s   of  an  " o p t i c a l   shaf t   e n c o d e r " ,   i . e .   a 

device   which  g e n e r a t e s   a  coded  s i g n a l   by  o p t i c a l   means.  The  d e v i c e  

may  be  of  the  kind  sold  by  "Data  TechnoLogy  I n c . " ,   Mass. ,   USA  u n d e r  

the  model  d e s i g n a t i o n   OM25,  which  is  de s igned   to  g e n e r a t e   2500 

impulses   per  r e v o l u t i o n .   What  is  then  r e q u i r e d   is  to  connect   t o  

the  shaf t   41  a  wheel  42  with  a  t o o t h e d   or  f l u t e d   p e r i p h e r y  

42  a  ,   with  the  d iamete r   of  the  wheel  42  being  s e l e c t e d   so  a s  

to  produce  in  the  Line  43  one  impulse  for  every  small  s e c t i o n  

of  Length.   In  the  p r e sen t   case  the  d i ame te r   of  the  wheel  has  b e e n  

s e l e c t e d   so  tha t   each  pulse  r e p r e s e n t s   a  d i s t a n c e   of  0.1  mm  c o v e r e d  

by  the  t r a c k .   The  Line  43  is  connec ted   to  a  coun te r   44  of  t h e  

type  " E L e c t r o n i c   D i g i t a l   Present   Counter"   m a n u f a c t u r e d   by  (NLS) 

Non  L inea r   System  Corp. ,   C a l i f . ,   USA  under  the  model  number  PR-S.  

The  wheel  42  is  in  contac t   with  the  conveyor  be l t   2  and  i n  

t h i s   way  is  able  to  measure  the  d i s t a n c e   covered  by  the  be l t   and  

the  m a t e r i a l   between  the  p o s i t i o n   shown  in  Figure   1  and  t h e  

p o s i t i o n   shown  in  Figure  2.  The  Line  43  is  connec ted   to  t h e  

e l e c t r o n i c   counte r   44  ,   which  counts   every  small  s e c t i o n   o f  

L e n g t h .  

A  p r e - d e t e r m i n e d   value  may  be  set  on  t h i s   c o u n t e r ,   and  t h e  

set  value  must  then  be  Less  than  the  d i s t a n c e   covered  by  t h e  

conveyor  be l t   2  between  the  f i r s t   p o s i t i o n   shown  in  Figure   1 

and  the  second  p o s i t i o n   shown  in  Figure   2,  and  when  the  set  v a l u e  

on  the  coun te r   is  reached  an  a c t i v a t i n g   s i g n a l   sha l l   be  g e n e r a t e d  

at  tha t   point   via  a  Line  45 .   This  a c t i v a t i n g   s i g n a l   s h a l l  

i n f l u e n c e   the  power  source ,   in  the  form  of  a  d . c .   motor  46  ,   and 

sha l l   cause  the  d r i v i n g   motor  and  the  conveyor  be l t   2  to  s low 

down  so  tha t   the  m a t e r i a l   3'  is  s lowly  advanced  towards  t h e  

second  p o s i t i o n   in  accordance  with  Figure  2 .  

As  has  a l r e a d y   been  ment ioned ,   the  t r a n s p o r t   of  the  m a t e r i a l  

3  from  the  r e g i s t r a t i o n   p o s i t i o n   in  Figure  1  to  the  p r i n t i n g  

p o s i t i o n   in  Figure  2  sha l l   take  p lace   as  a  rapid   a c c e l e r a t i o n   " a "  ,  

as  a  c o n s t a n t   or  e s s e n t i a l l y   c o n s t a n t   r a t e   of  advance  " b "  ,   and  a s  

a  rapid   r e t a r d a t i o n   " c "  ,   and  f i n a l l y   as  a  very  slow  ra te   o f  

advance  "d"  in  Figure  5 .  

A  c o n n e c t i n g   organ  47  in  the  form  of  a  f o u r - q u a d r a n t  



t h y r i s t o r   c o n t r o l l e r ,   as  produced  by  GME-system  AB,  StockhoLm, 

Sweden,  under  the  model  d e s i g n a t i o n   TRDB-5,  c o n t r o l s   the  power 

source   dur ing  the  r ap id   a c c e l e r a t i o n ,   the  c o n s t a n t   or  e s s e n t i a l l y  

c o n s t a n t   ra te   of  advance ,   and  under  the  rapid   r e t a r d a t i o n   and  t h e  

Low  ra te   of  advance .   This  f o u r - q u a d r a n t   t h y r i s t o r   c o n t r o l l e r   i s  

able  via  a  s i n u s o i d a l   o s c i l l a t i o n   to  dr ive   a  d . c .   motor  in  e i t h e r  

of  two  d i r e c t i o n s .  

The  coun te r   44  is  so  a r ranged  tha t   it  w i l l ,   via  the  s i g n a l  

on  the  Line  45  ,   c o n t r o l   the  t h y r i s t o r   c o n t r o l l e r   and  the  power 

source   46  as  far   as  the  Low  rate   of  advance ,   and  as  soon  as  t h e  

p r e - d e t e r m i n e d   va lue   has  been  reached  on  the  coun te r   44  t h e  

c o n t r o l   f u n c t i o n   w i l l   be  assumed  by  a  r e g i s t r a t i o n   organ  which 

does  not  touch  the  m a t e r i a l   and  which  wil l   be  d e s c r i b e d   L a t e r .  

If  the  d i s t a n c e   to  be  covered  is  assumed  to  be  1.26  m e t r e s ,  

then  the  use  of  a  s e t t i n g   of  12400  is  recommended  on  the  c o u n t e r .  

At  the  s t a r t   of  the  be l t   2  in  the  p o s i t i o n   in  a c c o r d a n c e  

with  Figure  1,  coun t i ng   of  the  impulses  wi l l   beg in .   The  m a t e r i a l   3 '  

is  caused  to  come  to  a  h a l t ,   when  the  f ron t   edge  of  the  m a t e r i a l  

wi l l   assume  a  p r e - d e t e r m i n e d   p o s i t i o n   as  the  r e s u l t   of  the  f r o n t  

edge  r each ing   a  r e g i s t r a t i o n   organ  which  does  not  touch  the  m a t e r i a l .  

This  organ  which  senses   and  r e g i s t e r s   the  f r o n t   edge  3c'  o f  

the  m a t e r i a l   compr i ses   a  Laser  device  20  p roduc ing   a  Laser  beam 

21  aimed  at  a  r e c e i v e r   22  in tended   for  the  Laser  beam.  The 

Laser  beam  21  c o n s t i t u t e s   the  r e g i s t r a t i o n   Line  for  the  p a r t  

at  the  f ron t   edge  3c'  of  the  m a t e r i a l   3 '  .  

The  Laser  device   20  could  be  one  of  the  argon  Lasers  s o l d  

by  " S p e c t r a   P h y s i c s ,   C a l i f o r n i a ,   USA",  under  the  model  d e s i g n a t i o n  

" 1 7 1 - 0 3 "  .  

As  soon  as  the  par t   3c'  of  the  edge  of  the  m a t e r i a l   b r e a k s  

the  beam  21  a  s i g n a l   wi l l   be  genera ted   in  the  Line  23  c o n n e c t e d  

to  the  c o n t r o l   organ  47  ,   said  s igna l   caus ing   the  d r ive   motor  46 

to  s t o p .  

The  l a s e r   beam  could  a lso  be  so  a r r anged   as  to  be  r e f l e c t e d  

by  the  par t   3c'  of  the  edge  of  the  m a t e r i a l .  

The  idea  of  i n v e n t i o n   also  inc ludes   c o n t a c t l e s s   r e g i s t r a t i o n  

a g a i n s t   r e g i s t r a t i o n   marks  or  r e g i s t r a t i o n   holes   in  the  m a t e r i a l .  



By  means  of  a  switch  not  shown  in  the  F igu re s   the  power  s o u r c e  

46  is  a c t i v a t e d   so  as  to  d r ive   a  wheel  4 6 a  ,   which  in  a  p r e v i o u s l y  

d i s c l o s e d   manner  is  connected   to  the  conveyor   b e l t   2 .   Th i s  

i n t e r a c t i o n   is  not  shown  in  the  a t t a c h e d   d rawings   for  reasons  o f  

c l a r i t y .   The  power  source  46  is  i n f l u e n c e d   for  the  r a p i d  

a c c e l e r a t i o n   and  for  the  e s s e n t i a l l y   c o n s t a n t   r a t e   of  advance,   and 

as  soon  as  the  wheel  46a  has  tu rned   for  the  t r a n s p o r t   d i s t a n c e  

"e"  in  Figure  5  a  switch  48  is  a c t i v a t e d ,   the  e f f e c t   of  which  i s  

fed  in to   the  c o n t r o l   device  47  via  a  Line  49  .   This  causes  t h e  

rap id   r e t a r d a t i o n   to  be  engaged,   and  dur ing   the  t r a n s p o r t   p e r i o d  

" f "  t h e   coupl ing   organ  44  assumes  c o n t r o l   of  the  power  source  46 

in  the  manner  d e s c r i b e d   above,  and  the  s top  s i g n a l   is  gene ra t ed   v i a  

the  Line  2 3  .  

At  the  same  time  it  should  a lso   be  noted  tha t   at  the  point   i n  

time  "f"  wil l   be  a c t i v a t e d   a  h y d r a u l i c   c y l i n d e r   p i s t o n  

a r r angemen t   50  ,   which  is  brought   into  i n t e r a c t i o n   with  a  s t o p  

heel  51  on  a  cam  wheel  52 .   The  cam  wheel  52  is  connected  v i a  

a  f r i c t i o n   coupl ing  to  the  wheel  46a  ,   which  means  tha t   the  cam 

wheel  52  does  not  fol low  the  r o t a t i o n   of  the  wheel  46a  from  t h e  

time  "f"  to  the  time  " g "  .   The  p r e c i s e   r e g i s t r a t i o n   of  the  m a t e r i a l  

in  the  p o s i t i o n   in  accordance   with  Figure  2  s h a l l   occur  be tween  

these   t imes .   This  embodiment  is  p r e f e r r e d   because   it  wi l l   cause  t h e  

p r i n t i n g   machine  to  hal t   in  the  same  p o s i t i o n   in  each  cyc le ,   so  t h a t  

the  a c c e l e r a t i o n ,   the  cons t an t   ra te   of  advance  and  the  r a p i d  

r e t a r d a t i o n   wilt   occur  in  such  a  sequence  and  for  such  per iods   t h a t  

the  m a t e r i a l   wil l   be  able  to  adopt  the  p r e c i s e   p o s i t i o n   for  p r i n t i n g  

dur ing   the  slow  ra te   of  a d v a n c e .  

The  arrangement   of  the  cam  wheel  52  makes  it  p o s s i b l e ,  

however ,   to  achieve  very  rapid  m a t e r i a l   t r a n s p o r t   u n t i l   t h e  

m a t e r i a l   reaches  a  p o s i t i o n   immedia te ly   ahead  of  the  r e g i s t r a t i o n  

p o s i t i o n ,   and  enables   th i s   to  be  r e p e a t e d   time  a f t e r   t i m e .  

ALthough  the  above  s p e c i f i c a t i o n   p roposes   a  coun te r   f o r  

d e t e r m i n i n g   the  t r a n s p o r t   d i s t a n c e   of  the  m a t e r i a l   be fore   the  s low 

ra te   of  advance  is  engaged,  a l lowance   should  be  made  for  the  f a c t  

tha t   o the r   means  may  also  be  p roposed .   Thus,  a  Laser  beam  could  be 

used  to  sense  the  presence   of  the  m a t e r i a l   at  a  c e r t a i n   d i s t a n c e  



before   the  r e g i s t r a t i o n   p o s i t i o n   for  p r i n t i n g ,   and  thus  to  r e - e n g a g e  

the  power  source  to  p rov ide   the  slow  ra te   of  a d v a n c e .  

The  i n v e n t i o n   is  no t ,   of  c o u r s e ,   r e s t r i c t e d   to  the  embodiments  

i n d i c a t e d   above  by  way  of  example ,   but  may  undergo  m o d i f i c a t i o n s  

wi th in   the  con tex t   of  the  f o l l o w i n g   Pa ten t   CLaims. 



1.  A  s c r een   p r i n t i n g   machine  having  a  m a t e r i a l   conveyor  d r i v e n  

by  a  power  source   in  such  a  way  tha t   it  is  able  to  convey  t h e  

m a t e r i a l   to  and  to  come  to  a  hal t   at  a  p r i n t i n g   p o s i t i o n ,   i n  

which  p r i n t   c o r r e s p o n d i n g   to  the  p a t t e r n   on  a  s t e n c i l   may  be 

a p p l i e d   to  the  m a t e r i a l ,   in  a d d i t i o n   to  which  the  m a t e r i a l  

conveyor  is  so  a f f e c t e d   by  the  power  source  tha t   the  m a t e r i a l  

conveyor  is  d r i ven   at  a  high  speed  which,  be fo re   the  p r i n t i n g  

p o s i t i o n   for  the  m a t e r i a l   is  r e ached ,   is  reduced  to  a  Low  s p e e d  

so  tha t   the  m a t e r i a l   is  slowly  advanced  to  i t s   p r i n t i n g   p o s i t i o n ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   in  tha t   the  f ron t   edge  or  s i m i l a r   o f  

the  m a t e r i a l   is  capable   of  being  sensed  as  it  assumes  a 

p r e - d e t e r m i n e d   p o s i t i o n   by  means  of  a  r e g i s t r a t i o n   device   which 

does  not  touch  the  m a t e r i a l ,   and  in  t ha t   the  m a t e r i a l   c o n v e y o r  

is  so  a r r a n g e d   as  to  be  caused  to  stop  by  the  a c t i v a t i o n   o f  

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

2.  A  s c r e e n   p r i n t i n g   machine  in  a cco rdance   with  Pa ten t   CLaim  1 ,  

c h a r a c t e r i z e d   in  tha t   the  movement  of  the  c o n v e y o r  

b e l t ,   b e fo re   the  m a t e r i a l   is  moved  into  the  p o s i t i o n   i n t e n d e d  

for  p r i n t i n g ,   is  sensed  by  a  movement - sens ing   d e v i c e ,   in  t h a t  

said  dev ice   is  connected  to  a  counte r   or  s i m i l a r   a r r a n g e m e n t  

which,  at  a  p r e - d e t e r m i n e d   point   be fo re   the  end  of  the  d i s t a n c e  

covered  by  the  conveyor  bel t   between  one  p o s i t i o n   and  a  s e c o n d  

p o s i t i o n ,   wi l l   gene ra t e   an  a c t i v a t i n g   s i g n a l ,   and  in  tha t   s a i d  

a c t i v a t i n g   s i g n a l   will   cause  the  power  source   to  slow  down  t h e  

conveyor  b e l t ,   a f t e r   which  the  m a t e r i a l   is  advanced  s l o w l y  

towards  the  p o s i t i o n   in tended  for  p r i n t i n g   and  is  brought   to  a 

hal t   once  the  f ron t   edge  of  the  m a t e r i a l   assumes  a  p r e - d e t e r m i n e d  

p o s i t i o n   as  the  r e s u l t   of  the  f ron t   edge  or  s i m i l a r   r each ing   a 

r e g i s t r a t i o n   device   which  does  not  touch  the  m a t e r i a l .  

3.  A  sc reen   p r i n t i n g   machine  in  a cco rdance   with  Pa ten t   Claim 

1  or  2,  c h a r a c t e r i z e d   in  tha t   the  t r a n s p o r t   of  t h e  

m a t e r i a l   from  one  r e g i s t r a t i o n   p o s i t i o n   to  the  p r i n t i n g   p o s i t i o n  



t akes   p lace   as  rap id   a c c e l e r a t i o n ,   as  a  c o n s t a n t   or  e s s e n t i a l l y  

c o n s t a n t   ra te   of  advance ,   as  rap id   d e c e l e r a t i o n   and  f i n a l l y   a s  

a  very  Low  ra te   of  a d v a n c e .  

4.  A  s c reen   p r i n t i n g   machine  in  a cco rdance   with  Pa ten t   CLaim 

1,  2  or  3,  c h a r a c t e r i z e d   in  t ha t   a  r e g i s t r a t i o n  
dev i ce   which  senses   the  f ron t   edge  of  the  m a t e r i a l   is  in  the  form 

of  a  Laser  beam.  

5.  A  s c reen   p r i n t i n g   machine  in  a c c o r d a n c e   with  Pa ten t   CLaim 

2,  3  or  4,  c h a r a c t e r i z e d   in  t ha t   the  device   f o r  

s ens ing   movement  is  so  a r r anged   as  to  c o n t r o l   the  power  s o u r c e  

and  in  tha t   the  rap id   r e t a r d a t i o n   between  the  movements  at  v e r y  
Low  speed  is  so  a r r anged   as  to  come  to  a  ha l t   as  the  r e s u l t   o f  

the  i n t e r r u p t i o n   of  the  l a s e r   beam  and /o r   i t s   r e f l e c t i o n   f rom 

the  edge  of  the  m a t e r i a l   or  s i m i l a r .  
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