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©  Take-off  system  for  letters  and  the  like. 
The  invention  relates  to  a  take-off  system  for  taking  off 

letters  and  the  like,  comprising  a  first  take-off  device  (1)  into 
which  the  letters  are  supplied  in  an  upright  position  on  a 
transport  bed  (2),  from  where  they  can  be  conveyed  one  by 
one  to  a  reversing  station  (3)  for  reversing  the  direction  of 
movement,  and  further comprising  an  outlet  (5) for separating 
letters  with  a  non-acceptable  length  from  the  stream.  The 
reversing  station  (3) is formed  bythe  combination  of  a stacker 
(3')  and  a  second  take-off  device  (3"),  the  moment  when  a 
next  letter is  taken  off  being  determined  by  the  signal from  a 
photodetector (26)  concerning the  passage of the  letters taken 
off  by  said  second  take-off  device,  and  by  the  information 
from  a  measuring  point (20)  with  regard  to  the  lengths  of the 
letters  which  are  supplied  to  the  stacker  (3').  The  measuring 
point  (20)  and  the  photodetector (26)  are  connected  to  a  pro- 
cessor (22),  which  puts  the  second  take-off  device  into  opera- 
tion  for  a  short  moment  at  calculated  points  of time. 





Take-of f   system  for  l e t t e r s   and  the  l i k e .  

The  i n v e n t i o n   r e l a t e s   to  a  t a k e - o f f   system  for  l e t t e r s   and  the  l i k e ,  

compris ing  a  f i r s t   t a k e - o f f   device  in to   which  the  l e t t e r s   are  s u p p l i e d  

in  an  up r igh t   p o s i t i o n   on  a  t r a n s p o r t   bed  from  where  they  can  b e  

conveyed  one  by  one  to  a  r e v e r s i n g   s t a t i o n   for  r e v e r s i n g   the  d i r e c t i o n  

of  movement,  and  f u r t h e r   compris ing   an  o u t l e t   for  s e p a r a t i n g   l e t t e r s  

with  a  n o n - a c c e p t a b l e   l ength   from  the  s t r e a m .  

A  t a k e - o f f   system  of  th is   kind  is  known  from  the  Ne the r l ands   p a t e n t  

s p e c i f i c a t i o n   160743,  accord ing   to  which  a  t a k e - o f f   device  known  f rom 

the  Ne the r l ands   pa t en t   a p p l i c a t i o n   7507870  is  made  use  of.  With  t h i s  

t a k e - o f f   device  t h e  p i t c h  a t   which  the  l e t t e r s   are  taken  off  is  c o n s t a n t .  

As  the  lengths   of  the  l e t t e r s   are  d i f f e r e n t   the  d i s t a n c e s   between  them 

are,   consequen t ly ,   unequal .   The  maximum  length  allowed  is  d e t e r m i n a t i v e  

for  the  length  of  the  p i t c h ,   due  to  which  the  c apac i ty   of  the  t a k e - o f f  

system  is  l i m i t e d .  

Take-of f   devices  ensur ing   a  cons tan t   d i s t a n c e   between  the  l e t t e r s   a r e  

also  known,  but  because  of  t h e i r   c o n s t r u c t i o n a l   problems  they  are  n o t  

in  great   demand.  Moreover,   with  both  types  of  t a k e - o f f   devices   i t  

occurs  that   l e t t e r s   over lap   each  o ther .   Such  ove r l app ings   have  to  be 

d e t e c t e d   and  removed  from  the  t r a n s p o r t   system.  This  too  causes  l o s s  

of  c a p a c i t y ,   which  is  not  made  good  in  the  known  s y s t e m .  

The  i nven t ion   provides   a  s o l u t i o n   for  the  d i f f i c u l t i e s   ment ioned ,   t h e  



r e v e r s i n g   s t a t i o n   being  formed  by  the  combina t ion   of  a  s t a c k e r   and  a  

second  t a k e - o f f   dev ice ,   and  the  moment  when  a  next  l e t t e r   is  taken  o f f  

being  de te rmined   by  the  s i gna l   from  a  p h o t o d e t e c t o r   concern ing   t h e  

passage   of  the  l e t t e r s   taken  off  by  sa id   second  t a k e - o f f   dev ice ,   and 

by  the  i n f o r m a t i o n   from  a  measur ing  po in t   with  r egard   to  the  l e n g t h s  

of  the  l e t t e r s   which  are  supp l ied   to  the  s t a c k e r .  

Between  the  two  t a k e - o f f   devices   the  l e t t e r s   which  are  n o n - a c c e p t a b l e  

because   of  t h e i r   l eng ths   or  o v e r l a p p i n g s   can  be  removed  from  the  s y s t e m .  

The  chance  tha t   the  second  t a k e - o f f   device   s u p p l i e s   l e t t e r s   tha t   a r e  

too  long  is  now  out  of  the  q u e s t i o n ,   and  tha t   i t   causes  o v e r l a p p i n g s  

has  become  very  f a i n t ,   and  should  an  o v e r l a p p i n g   occur  as  yet ,   t h e  

system  can  moreover  a u t o m a t i c a l l y   stop  the  supply  of  l e t t e r s .  

In  c o n t r a d i s t i n c t i o n   to  the  r e v e r s i n g   s t a t i o n   a cco rd ing   to  the  known 

system  the  r e v e r s i n g  s t a t i o n   accord ing   to  the  i n v e n t i o n   can  t e m p o r a r i l y  

s t o r e   l e t t e r s ,   t h u s  c r e a t i n g  t h e   p o s s i b i l i t y   of  a d a p t i n g   the  c a p a c i t y .  

The  i n v e n t i o n   w i l l   be  e l u c i d a t e d   with  the  help  of  the  drawing,   in  w h i c h  

Fig.  I  shows  a known  t a k e - o f f   s y s t e m ;  

Fig.   2  a  s tream  of  l e t t e r s   with  a  c o n s t a n t   p i t c h ;  

Fig.  3  a  stream  of  l e t t e r s   with  a  c o n s t a n t   d i s t a n c e  

between  them; 

Fig.  4  a  t a k e - o f f   device  for  a  c o n s t a n t  p i t c h   b e t w e e n  

the  l e t t e r s ;  

Fig.  5  a  t a k e - o f f   device   for  a  c o n s t a n t   d i s t a n c e  

between  the  l e t t e r s ;  

Fig.  6  a  t a k e - o f f   system  a c c o r d i n g   to  the  i n v e n t i o n ,  

and  in  which  

F igs ,7   and  8  show  the  time  t  c a l c u l a t e d   by  a  p r o c e s s o r .  

The  known  system  accord ing   to  Fig.  1  comprises   a  t a k e - o f f   device  1,  a  

t r a n s p o r t   bed  2,  a  r e v e r s i n g   s t a t i o n   3,  a  measur ing   po in t   4  and  an  

o u t l e t   5.  Moreover,   Fig.  1  shows  a  pa i r   of  devices   6  for  a l i g n i n g   t h e  

l e t t e r s   (Ne the r l ands   pa t en t   141.461),   a  r ead ing   s t a t i o n   7  ( N e t h e r l a n d s  

p a t e n t   a p p l i c a t i o n   7614338)  for  r ead ing   a  b a r  c o d e ,   an  o u t l e t   8  to  a  



b a t t e r y   of  pigeon  holes   (Ne the r l ands   pa t en t   a p p l i c a t i o n   7412347),  a 

branch  path  9  for  over f low  and  a  branch  path  10  for  l e t t e r s   with  a 

r e j e c t e d   code.  The  c o r r e s p o n d i n g   par t s   in  Fig.  6  are  d e s i g n a t e d   by 

the  same  r e f e r e n c e   n u m e r a l s .  

In  the  F i g s . 1 - 6   the  l e t t e r s   11  are  provided  with  a  th ickened   p o r t i o n  

12,  which  r e p r e s e n t s   a  stamp  in  the  top  r i g h t - h a n d   corner .   The  l e t t e r s  

on  the  t r a n s p o r t   beds  2  of  the  t a k e - o f f   device  a n d   on  the  b r a n c h  

paths  9  and  10  are  in  the  same  p o s i t i o n .   So  the  s tacks   can  be  t a k e n  

from  the  t r a n s p o r t   bed  2,  from  the  branch  path  9  and,  if  p r e s e n t ,  

from  the  branch  path  10  and  simply  be  p laced  on  the  t r a n s p o r t   bed  2 

of  the  t a k e - o f f   device   1,  that   is ,   wi thout   t u rn ing   and  shaking  t h e  

s t a cks .   This  is  r e a l i z e d   by  the  r e v e r s i n g   s t a t i o n   3.  The  p o s i t i o n  

of  the  l e t t e r s   is  impor t an t   with  a  view  to  the  r ead ing   s t a t i o n   7. 

The  above  app l i e s   to  F i g s . I   and  6;  r e g a r d i n g   the  r e v e r s i n g   s t a t i o n   3 

accord ing   to  Fig.  6  it   wi l l   be  f u r t h e r   e x p l a i n e d .  

From  a  comparison  of  the  s t ream  of  l e t t e r s   with  a  cons t an t   p i tch   13 

(Fig.  2)  with  tha t   with  a  cons t an t   d i s t a n c e   14  between  the  l e t t e r s  

(Fig.  3)  it   can  be  seen  tha t   the  length  of  the  s t ream  accord ing   t o  

Fig.  3  is  s h o r t e r ,   that   is  that   in  the  same  space  of  time  more  l e t t e r s  

can  be  h a n d l e d .  

The  t a k e - o f f   devices   1  (Figs.   1  and  6)  supply  a  s t ream of   l e t t e r s   w i t h  

a  cons t an t   p i tch   13. 

A  s u c t i o n   port   15  (Fig.  4)  stops  with  a  l i g h t   s u c t i o n   a  l e t t e r   as 

long  as  the  p r eced ing   l e t t e r   has  not  yet  been  taken  along  by  a  b e l t   16. 

Every  time  an  opening  17  in  the  be l t   16  moves  past   a  s u c t i o n   chamber 

18  a  l e t t e r   is  taken  along  with  a  suc t ion   which  is  a  l i t t l e   l a r g e r  

than  tha t   of  the  s u c t i o n   port   15.  The  rhythm  at  which  l e t t e r s   a r e  

taken  off  is  de termined  by  the  time  of  r e v o l u t i o n   of  the  opening  17. 

Fig.  5  shows  a  known  t a k e - o f f   device  for  a  cons t an t   d i s t a n c e   be tween  

the  l e t t e r s .   In  th is   case  it   is  not  well  p o s s i b l e   to  place  a  s u c t i o n  

port   15  at  the  t r a i l i n g   edge  of  the  l e t t e r s .   A  p h o t o d e t e c t o r   19  d e t e c t s  

the  t r a i l i n g   edge  of  the  l e t t e r ,   a f t e r   which,  a f t e r   a  c e r t a i n   i n t e r v a l  

of  time,  a  vacuum  pulse  is  given  in  the  suc t i on   chamber  18.  A  be l t   16 



moves  pas t   the  s u c t i o n   chamber  and  due  to  the  many  holes   in  th is   b e l t   a  
l e t t e r   is  immedia te ly   taken  along  as  soon  as  a  pu lse   occurs .   The  s u c t i o n  

por t   15,  which  here  too  has  to  stop  a  nex t   l e t t e r ,   is  p laced  at  t h e  

l ead ing   edge  of  the  l e t t e r .   This  is  less   f a v o u r a b l e   than  the  p o s i t i o n  

of  the  s u c t i o n   port   15  a cco rd ing   to  Fig.   4  because   limp  l e t t e r s   a r e  

e a s i l y   crumpled  and  i t   o c c u r s  t h a t   two  l e t t e r s   are  taken  off  at  a  

t i m e . . T h e   t a k e - o f f   system  acco rd ing   to  Fig.  6  d i s t i n g u i s h e s   from  t h a t  

a c c o r d i n g   to  Fig.  1  i n t e r   a l i a   because   of  the  f ac t   t ha t   the  r e v e r s i n g  

s t a t i o n   3  is  formed  by  the  s t a c k e r   3'  and  the  second  t a k e - o f f   d e v i c e  

3 " ,   and  tha t   the  o u t l e t   5  for  l e t t e r s   with  a  n o n - a c c e p t a b l e   l e n g t h  
is  not  coupled  to  the  r e v e r s i n g   s t a t i o n .   The  second  t a k e - o f f   d e v i c e  

3 "   ensures   a  stream  of  l e t t e r s   with  a  c o n s t a n t   d i s t a n c e   between  t hem,  

and  yet  i t   has  the  c o n s t r u c t i o n a l   advantages   of  the  t a k e - o f f   d e v i c e  

acco rd ing   to  Fig.  4.  By  measur ing   beforehand   by'means  of  a  p h o t o -  

d e t e c t o r   20  the  l eng ths   of  the  l e t t e r s   are  known,  as  a  r e s u l t   of  w h i c h  

a  vacuum  pu l se   can  be  d e l i v e r e d   at  the  r i g h t   moment  via  a  s tore   21  and 

a  p r o c e s s o r   22 .  

The  measur ing   point   4  f u n c t i o n s   in  the  same  way  as  with  the  t a k e - o f f  

system  a c c o r d i n g   to  Fig.  1.  Two  l e t t e r s   which  over lap   each  other   and 

s l i g h t l y   s t i c k   t o g e t h e r   w i l l   cause  d i f f i c u l t i e s   when  they  are  m a c h i n e -  

hand led ,   which  can  also  be  the  case  with  l e t t e r s   tha t   are  too  l o n g .  

The  measur ing   point   4  d e t e c t s   l e t t e r s   which  are  too  long,  i n c l u s i v e  

of  o v e r l a p p i n g s .   The  a c t u a l   l eng th   does  not  m a t t e r .   The  l e t t e r s   t h a t  

are  too  long  are  s e p a r a t e d   via  an  o u t l e t   5 ,  a   switch  23  of  which  i s  

c o n t r o l l e d   by  the  measur ing   po in t   4.The  t a k e - o f f   device   1  can  have  a  

l a r g e r   c a p a c i t y   than  the  r e s t   of  the  system  in  consequence  of  which  

the  d r o p o u t s  v i a  t h e   o u t l e t   5  need  not  mean  a  loss  of  c a p a c i t y .   A  s t a c k  

of  l e t t e r s   is  placed  on  the  t a k e - o f f   device  1  in  the  usual   way,  and 

they  are  taken  off  at  a  c o n s t a n t   p i t ch   of  36  +  3.6  cm.  The  t r a n s i t  

time  from  t a k e - o f f   device  1 to  t a k e - o f f   device  3 "   amounts  to  4  m s - 1 ,  

which  means  a  c apac i ty   of  40,000  l e t t e r s   per  hour.   When  the  s t acke r   3 '  

informs  the  p r o c e s s o r   22  by  means  of  a  d e t e c t o r   24  tha t   i t   is  f u l l ,  



the  t a k e - o f f   device   i s   t e m p o r a r i l y   stopped  ( s t o p - s i g n a l   l ine   2 5 ) .  

By  measur ing   the  l eng ths   of  the  l e t t e r s   by  means  of  the  p h o t o -  

d e t e c t o r   20  the  s t o r e   21  knows  what  l eng ths   the  t a k e - o f f   device   3 "  

can  expec t .   A  d e t e c t o r   26  informs  the  p r o c e s s o r   22  of  the  passage   o f  

a  l e t t e r ,   a f t e r   which  the  p r o c e s s o r   22  d e l i v e r s   pulses   to  the  t a k e -  

off  device   3 "   at  the  r i g h t   moment.  This  is  e l u c i d a t e d   with  the  h e l p  

of  Figs .   7  and  8. 

According  to  Fig.  7  the  d e t e c t o r   26  d e t e c t s   the  l ead ing   edge  of  a  l e t -  

ter  11.  The  l eng ths   of  the  l e t t e r s   plus  the  d i s t a n c e s   14  between  them 

are  d e t e r m i n a t i v e   for  the  moment  when  the  next  l e t t e r   has  to  be  d e -  

t e c t e d .   To  r e a l i z e   th is   a  pulse  (i)  has  to  be  d e l i v e r e d   to  the  t a k e -  

off  device   a  f ixed  time  T  ( i n d i c a t e d   as  a  d i s t a n c e   T  in  Fig.  7)  e a r l i e r .  

The  p r o c e s s o r   22  c a l c u l a t e s   the  time  t  (also  drawn  as  a  d i s t a n c e ) ,   which  

is  between  the  d e t e c t i o n   point   and  the  moment  a  pulse   is  d e l i v e r e d .  

According  to  Fig.  8  the  d e t e c t o r   26  d e t e c t s   the  t r a i l i n g   edge  of  a 

l e t t e r   11.  Now  the  length   of  the  next  l e t t e r   is  an  impor t an t   f a c t o r  

to  de te rmine   the  time  t .  

In  p r a c t i c e   the  d i s t a n c e   between  the  l e t t e r s   can  be  12.5 +  3.6  cm, 
in  which  case  the  c a p a c i t y   can  be  from  30,000  to  40,000  l e t t e r s   p e r  
h o u r .  



1.  Take -o f f   system  for  t ak ing   o f f  l e t t e r s   and  the  l i k e ,   c o m p r i s i n g  

a  f i r s t   t a k e - o f f   device   in to   which  the  l e t t e r s   are  s u p p l i e d   in  an  

u p r i g h t   p o s i t i o n   on  a  t r a n s p o r t   bed  from  where  they  can  be  conveyed  

one  by  one  to  a  r e v e r s i n g   s t a t i o n   for  r e v e r s i n g   the  d i r e c t i o n   o f  

movement,  and  f u r t h e r   compr is ing   an  o u t l e t   for  s e p a r a t i n g   l e t t e r s  

with  a  n o n - a c c e p t a b l e   length   from  the  s t ream,   c h a r a c t e r i z e d   in  t h a t  

the  r e v e r s i n g   s t a t i o n   (3)  is  formed  by  the  combina t ion   of  a  s t a c k e r  

(3 ' )   and  a  second  t a k e - o f f   device  ( 3 " ) ,   the  moment  when  a  next  l e t t e r  

is  taken  off  being  de te rmined   by  the  s i g n a l   from  a  p h o t o d e t e c t o r   (26) 

conce rn ing   the  passage   of  the  l e t t e r s   taken  off  by  sa id   second  t a k e -  

off  dev ice ,   and  by  the  i n f o r m a t i o n   from  a  measur ing   po in t   (20)  w i t h  

r ega rd   to  the  l eng ths   of  the  l e t t e r s   which  are  supp l i ed   to  the  s t a c k e r  

( 3 ' ) .  

2 . . T a k e - o f f   system  in  accordance  with  claim  1,  c h a r a c t e r i z e d   in  t h a t  

the  measur ing   poin t   (20)  is  connected  to  a  p r o c e s s o r . ( 2 2 )   via  a  s t o r e ;  

in  tha t   the  p h o t o d e t e c t o r   ( 2 6 )  i s   also  c o n n e c t e d - t o   the  p r o c e s s o r ,   and 

in  t h a t   means  are  p rov ided   by  which  the  p r o c e s s o r   (22)  can  put  t h e  

second  t a k e - o f f   device   in to   o p e r a t i o n   for  a  shor t   moment  at  c a l c u l a t e d  

po in t s   of  t i m e .  

3.  Take-of f   device  in  accordance  with  claim  2,  compris ing   a  p e r f o r a t e d  

b e l t   moving  past   a  s u c t i o n   chamber,  c h a r a c t e r i z e d   in  t ha t   the  p e r f o r a t e d  

b e l t   (16)  has  many  h o l e s ,   and  in  tha t   means  are  provided  for  a p p l y i n g  

sho r t   vacuum  pu lses   to  the  s u c t i o n   chamber  ( 1 8 ) .  

4.  Take-of f   device   in  accordance   with  claim  2,  c h a r a c t e r i z e d   in  t h a t  

the  s t a c k e r   (3')  is  p rovided  with  a  " f u l l "   d e t e c t o r   (24),   and  in  t h a t  

the  f i r s t   t a k e - o f f   device  (1)  can  be  c o n t r o l l e d   by  means  of  the  d e t e c t i o n  

s i g n a l   ( s t o p - s i g n a l   l ine   2 5 ) .  
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