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Device  for  separating  rows  of  brush  hairs. 

  Device  for  separating  rows  of  brush  hairs,  characterized 
in  that  it  mainly  consists  of  at  least  one  knife  (1)  with  a  sharp 
end,  whereby  this  knife  (1)  shows  on  one  side  a  vertical  or  ap- 
proximately  vertical  face  (29)  and  on  the  opposite  side,  starting 
from  the  sharp  end  of  the  knife,  a  second  side  (21)  extending 
at  least  along  a  part  of  the  length,  becoming  more  distant  from 
the  aforesaid  first  side,  whereby  this  knife  (1)  has  a  backwards 
and  forwards  motion  with  respect  to  a  brush  (15),  in  such  a 
way  that  a  suchlike  knife  (1)  can  be  very  precisely  introduced 
between  two  rows  of  brush  hairs. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  d e v i c e   fo r   s e p a r a t i n g   r o w s  
of  b r u s h   h a i r s ,   in  o t h e r   words  a  d e v i c e   which  a l l o w s   to  s e p a -  
r a t e   a  row  of  s o - c a l l e d   t u f t s   of  b r u s h   h a i r s   from  an  a d j a c e n t  

row  of  t u f t s   of  h a i r s ,   in  o r d e r   to  be  ab l e   to  p e r f o r m   c e r t a i n  

o p e r a t i o n s   s e p a r a t e l y   on  each  of  t h e s e   r o w s .  

More  e s p e c i a l l y   s t i l l   the   p r e s e n t   i n v e n t i o n   r e l a t e s   to  a  d e -  

v i c e   which  a l l o w s   to  s e p a r a t e   from  each  o t h e r   the   a f o r e s a i d  

rows  of  t u f t s   in  o r d e r ,   more  e s p e c i a l l y   in  the  c o u r s e   of  t h e  

f a b r i c a t i o n   of  b r u s h e s   w i t h   rows  of  b r u s h   h a i r s   the   l e n g t h s  
of  which  are  d i f f e r e n t   the   one  from  the  o t h e r ,   to  be  ab l e   t o  

p r o c e s s   t h e s e   rows  of  b r u s h   h a i r s   in  a  s imp le   way  on  one  a n d  

the  same  mach ine ,   whereby   one  s t a r t s   w i th   rows  of  b r u s h   h a i r s  

of  the  same  l e n g t h ,   c e r t a i n   rows  of  which  are  b e i n g   cu t   f a r t h e r  

than   o t h e r   rows  or  at   once  wi th   rows  of  b r u s h   h a i r s   of  d i f f e -  

r e n t   l e n g t h s .  

I t   is  a  known  f a c t   t h a t   in  the  b r u s h   m a n u f a c t u r i n g   i n d u s t r y ,  
for   i n s t a n c e   in  the  c o u r s e   of  the   m a n u f a c t u r i n g   p r o c e s s   o f  

t o o t h   b r u s h e s ,   for   v a r i o u s   r e a s o n s ,   more  and  more  b r u s h e s   a r e  

in  demand  the  rows  of  b r u s h   h a i r s   of  which  have  d i f f e r e n t  

l e n g t h s   as  compared   w i th   each  o t h e r .  

U n t i l   now  t h i s   i m p l i e s   t h a t   b r u s h e s   of  t h i s   k ind ,   when  t h e  

rows  and  f i b r e s   i n t r o d u c e d   have  d i f f e r e n t   l e n g t h s ,   must  b e  

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



not   p o s s i b l e   to  p r o c e s s   a  number  of  rows  of  b r u s h   h a i r s   o f  
d i f f e r e n t   l e n g t h s   on  one  and  the   same  m a c h i n e .  

The  o b j e c t   of  the   p r e s e n t   i n v e n t i o n   is  a  d e v i c e   which  a l l o w s  
to  p r o d u c e   b r u s h e s   t he   l e n g t h s   of  the   rows  of  b r u s h   h a i r s   o f  
which  a re   d i f f e r e n t   and  whereby ,   from  the   p l a n t i n g   of  t h e  
t u f t s   of  h a i r s   up  to  and  i n c l u d i n g   the   c o m p l e t e   f i n i s h i n g  
of  the   b r u s h ,   a l l   o p e r a t i o n s   can  be  c a r r i e d   ou t   on  one  a n d  
the   same  m a c h i n e .  

The  d e v i c e   a c c o r d i n g   to  the   i n v e n t i o n   c o m p r i s e s   fo r   t h i s   p u r -  
pose   m a i n l y   a t   l e a s t   one  k n i f e   w i t h   a  sha rp   end,  whereby   t h i s  
k n i f e   shows  on  one  s i d e   a  v e r t i c a l   or  a p p r o x i m a t e l y   v e r t i c a l  
p l a n e   and  on  the   o p p o s i t e   s i d e ,   s t a r t i n g   at   the   sha rp   end  o f  
the   k n i f e ,   a  s econd   s i d e   becoming   more  d i s t a n t   from  the   a f o r e -  
s a i d   f i r s t   s i d e ,   a t   l e a s t   a l ong   a  p a r t   of  the   l e n g t h ,   w h e r e b y  
t h i s   k n i f e   can  be  moved  b a c k w a r d s   and  f o r w a r d s ,   in  such  a  way 
t h a t   t h i s   k n i f e   can  be  v e r y   p r e c i s e l y   i n t r o d u c e d   b e t w e e n   two  
rows  of  b r u s h   h a i r s ,   t h r o u g h   a  p a r a l l e l   r e l a t i v e   mot ion   b e t w e e n  
k n i f e   and  b r u s h ,   so  t h a t   a t   l e a s t   one  row  of  b r u s h   h a i r s   c a n  
be  c u r v e d   away  to  the   s i d e   w i t h   r e s p e c t   to  an  a d j a c e n t   row  o f  
b r u s h   h a i r s .  

In  o r d e r   more  c l e a r l y   to  show  the   c h a r a c t e r i s t i c s   of  the   i n v e n -  
t i o n ,   a  p r e f e r r e d   embodiment   of  the   i n v e n t i o n   is  d e s c r i b e d  
h e r e i n a f t e r ,   as  an  example   w i t h o u t   any  l i m i t a t i v e   c h a r a c t e r ,  
r e f e r e n c e   b e i n g   made  to  the   a t t a c h e d   d r a w i n g s ,   w h e r e i n  :  

F i g u r e   1  shows  a  s c h e m a t i c   view  from  above  of  a  d e v i c e  

a c c o r d i n g   to  the   i n v e n t i o n ;  
F i g u r e   2  shows  a  view  a c c o r d i n g   to  arrow  F2  in  F i g u r e   1 ;  
F i g u r e   3  shows  a  s e c t i o n   a c c o r d i n g   to  l i n e   I I I - I I I   i n  
F i g u r e   2 ;  
F i g u r e   4  is   a  view  s i m i l a r   to  the   one  of  F i g u r e   1,  b u t  
in  a  s econd   c h a r a c t e r i s t i c   p o s i t i o n ;  
F i g u r e   5  shows  a  s e c t i o n   a c c o r d i n g   to  l i n e   V-V  in  F i g u r e   4 ;  
F i g u r e   6  shows  a  p e r s p e c t i v e   view  of  the   f r o n t   p a r t   of  a  



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

F i g u r e   7  shows  a  v a r i a n t   of  F i g u r e   6 ;  
F i g u r e   8  shows  a  s econd   v a r i a n t   of  F i g u r e   6 ;  
F i g u r e   9  shows  s c h e m a t i c a l l y   and  in  f r o n t   e l e v a t i o n   t h e  

v a r i o u s   s t a g e s   of  the   p r o d u c t i o n   on  only   one  mach ine   o f  

a  b r u s h   w i th   rows  of  b r u s h   h a i r s   of  d i f f e r e n t   l e n g t h s ;  

F i g u r e   10  shows  a  view  from  above  of  F i g u r e   9 .  

In  the  F i g u r e s   1  t h r o u g h   5,  the   d e v i c e   a c c o r d i n g   to  the  i n v e n -  

t i o n   m a i n l y   c o n s i s t s   in  two  t u f t   s e p a r a t o r s   or  k n i v e s ,   1  a n d  

2  r e s p e c t i v e l y ,   which  are  f i x e d   on  a  c a r r i a g e ,   s l i d e   or  s i m i -  

l a r   3,  whereby   t h i s   s l i d e   3  can  move  a long   g u i d e s   4-5  r e s p e c -  
t i v e l y ,   t h r o u g h   the  c o o p e r a t i o n   of,   for   i n s t a n c e ,   a  s u i t a b l e  

cam  6  and  a  r o l l e r   7  mounted  on  the   s l i d e   3,  whereby   b e t w e e n  

the  s u p p o r t s   8-9  of  the   g u i d e s   4-5  and  s l i d e   3  d rawback   m e a n s ,  
in  t h i s   case   r e t u r n   s p r i n g s ,   10  and  11  r e s p e c t i v e l y ,   are  p r o -  
v i d e d   f o r .  

In  f r o n t   of  the   k n i v e s   or  t u f t   s e p a r a t o r s   1-2,   a  s u p p o r t   12 

is  p r o v i d e d   fo r ,   on  which  s u i t a b l e   c l a m p i n g   means  13-14  a r e  

mounted ,   which  s e r v e   the   p u r p o s e   of  s u i t a b l y   c l a m p i n g   a  b r u s h  

body  15  a g a i n s t   a  t h r u s t - b l o c k   and  w i th   r e s p e c t   to  the   k n i v e s  

1-2,   whereby ,   in  the  p r e s e n t   c a s e ,   the   b r u s h   body  has  t h r e e  

rows  w i th   s h o r t   b r u s h   h a i r s ,   16-17  and  18  r e s p e c t i v e l y ,   a n d  

two  o u t e r   rows  w i th   long  b r u s h   h a i r s ,   19  and  20  r e s p e c t i v e l y .  

The  k n i v e s   1  and  2  show  at   t h e i r   f r o n t   end  a  s l a n t i n g   f a c e ,  

21  and  22  r e s p e c t i v e l y ,   in  o r d e r   to  o b t a i n   t h a t   when  the  k n i v e s  

are  b e i n g   moved  from  the  p o s i t i o n   as  in  F i g u r e   1  to  the   p o s i -  

t i o n   as  in  F i g u r e   4  the   o u t e r   rows  of  b r u s h   h a i r s   19  and  2 0 ,  

t h r o u g h   the   p e n e t r a t i o n   of  the   k n i v e s   b e t w e e n   the  rows  19  a n d  

16,  on  the  one  hand,   and  20  and  18,  on  the  o t h e r   hand,   as  i s  

c l e a r l y   shown  on  F i g u r e   5,  be  pushed   t o w a r d s   the   o u t s i d e ,   w h e -  

reby  the  k n i v e s   have  a  w id th   which  is  such  t h a t   the   t o p s ,   23 

and  24  r e s p e c t i v e l y ,   of  the   rows  of  b r u s h   h a i r s   19  and  20  w i l l  

be  b r o u g h t   a t   a  lower   l e v e l   t han   the  l e v e l   of  the   t ops   2 5 - 2 6 - 2 7  

of  the  rows  16,  17  and  1 8 .  



In  F i g u r e   7  t h e r e   is  f u r t h e r   shown  an  embodiment   of  a  k n i f e  
21-22  whereby ,   a d d i t i o n a l l y ,   a t   the   f r o n t   end,  the   k n i v e s   show 
each  a  s l a n t i n g   f ace   28  in  o r d e r   so  to  o b t a i n   t h a t   the   s e p a -  
r a t i o n   fo r   a  same  p e n e t r a t i o n   of  the   k n i v e s   b e t w e e n   the   h a i r s  
be  o b t a i n e d   s o o n e r ,   in  o t h e r   words ,   a long   a  s h o r t e r   d i s t a n c e .  

I t   goes  w i t h o u t   s a y i n g   t h a t   the   k n i v e s   1-2  may  have  a n y  
o t h e r   shape   a n d / o r   s e c t i o n ,   p r o v i d e d   t h a t   t h i s   shape   or  s e c -  
t i o n   e n s u r e s   t h a t   the   a f o r e s a i d   rows  of  b r u s h   h a i r s   can  b e  
p u s h e d   the   one  away  from  the   o t h e r .   An  example   of  t h i s   is  g i -  
ven  in   F i g u r e   8 .  

The  o p e r a t i o n   of  the   d e v i c e   a c c o r d i n g   to  the   i n v e n t i o n   i s  

v e r y   s i m p l e .  

In  t he   p o s i t i o n   a c c o r d i n g   to  F i g u r e   1  the  v a r i o u s   b r u s h   h a i r s  

are   in  t h e i r   normal   s t a t e ,   whereby   i t   is  enough  to  move  t h e  
s l i d e   3  in  any  s u i t a b l e   way  so  t h a t   the   k n i v e s   1  and  2  move 
t o w a r d s   the   b r u s h   body,   whereby   one  o b t a i n s   t h a t   the   s l a n t i n g  
f a c e s   21,  22  of  the   k n i v e s   s h a l l   e x e r t   an  a c t i o n   on  the   r o w s  
19,  20,  w h i l s t ,   due  to  the   v e r t i c a l   i n n e r   f ace   29-30  of  t h e  

k n i v e s ,   the   a d j a c e n t   rows  of  b r u s h   h a i r s   16  and  18  w i l l   n o t  
be  i n f l u e n c e d .  

The  s l a n t i n g   f a c e s   21-22  of  the   k n i v e s   1  and  2  are   made  in  s u c h  

a  way  t h a t   the   p o i n t   of  t he   k n i v e s   e x a c t l y   p e n e t r a t e s   b e t w e e n  

the   rows  a t   the   base   of  t h e s e   rows,   whereby   the   s e p a r a t i o n   o f  

the   rows  i s   made  e a s i e r .  

As  a  m a t t e r   of  f a c t ,   the   d i s t a n c e   b e t w e e n   such  rows  a t   the   t o p  
of  the   h a i r s   i s   m o s t l y   n o n - e x i s t e n t ,   i t   may  even  be  n e g a t i v e ,  
w h i l s t   at   the   b a s e ,   t h i s   d i s t a n c e   however   s m a l l ,   a l l o w s   t h a t  

the   p o i n t s   of  the   k n i v e s   1  and  2  come  in  b e t w e e n   the   d e s i r e d  

rows  in  o r d e r   to  push   away  the   rows  w i t h   long  h a i r s .  

In  F i g u r e s   9  and  10,  t h e r e   is  s c h e m a t i c a l l y   shown  how  t h e  

d e v i c e   a c c o r d i n g   to  the  i n v e n t i o n   can  be  used   in  o r d e r   t o  



f u r t h e r   t r e a t   the   b r u s h   h a i r s   a f t e r   p l a n t i n g   same,  whereby   i t  

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

l e n g t h s   from  two  c o n t a i n e r s .  

In  F i g u r e s   9  and  10  are  s c h e m a t i c a l l y   shown  e i g h t   w o r k i n g   s t a -  
t i o n s ,   3 1 - 3 2 - 3 3 - 3 4 - 3 5 - 3 6 - 3 7   and  38  r e s p e c t i v e l y ,   whereby   i n  
the  s t a t i o n s   31  and  32  the  rows  w i th   long  b r u s h   h a i r s   are  b e i n g  
shaved   to  l e n g t h   b o t h   to  the  l e f t   and  to  the  r i g h t ;   in  t h e  

s t a t i o n s   33  and  34  the  b r u s h   h a i r s   of  s h o r t   l e n g t h   are  b e i n g  

shaved ;   in  the   s t a t i o n s   35  and  36  the   ends  of  the   b r u s h   h a i r s  
of  s h o r t   l e n g t h   are  b e i n g   r o u n d e d   o f f ,   w h i l s t   in  the  s t a t i o n s  

37  and  38  the  ends  of  the   b r u s h   h a i r s   of  long  l e n g t h   are  b e i n g  
rounded   o f f .  

As  may  be  seen   from  the  d r a w i n g s ,   i t   s u f f i c e s   to  keep  the  k n i -  

ves  1  and  2  away  from  the   b r u s h   body  c o n c e r n e d   in  the  w o r k i n g  

s t a g e s   31  and  32,  which  is  a l s o   the  case   in  the   w o r k i n g   s t a g e s  
37  and  38,  w h i l s t   under   the   a c t i o n   of  the   cam  6  the   rows  o f  
b r u s h   h a i r s   19  and  20,  by  means  of  the   k n i v e s   1  and  2  are  k e p t  
d i s t a n t   from  the  rows  of  b r u s h   h a i r s   16  and  18  in  the   w o r k i n g  
s t a g e s   33  t h r o u g h   3 6 .  

I t   is  c l e a r   t h a t   one  o b t a i n s   so  t h a t   in  a  v e r y   s i m p l e   way,  i n  

on ly   one  mach ine ,   no t   only   can  b r u s h   h a i r s   of  d i f f e r e n t   l e n g t h s  
be  p l a n t e d   in  one  and  the  same  b r u s h   body,  bu t   a l s o   t h a t   t h e s e  

b r u s h   h a i r s   of  d i f f e r e n t   l e n g t h s   can  a lways   be  t r e a t e d   f u r t h e r  
in  t h i s   same  mach ine ,   in  o r d e r   to  be  shaved   and  to  have  t h e i r  

f i b r e   ends  r o u n d e d   o f f .  

In  a  p r e f e r r e d   embodiment ,   a  number  of  d e v i c e s   can  be  m o u n t e d  

on  an  e n d l e s s   c h a i n   as  d e s c r i b e d   w i th   the   a id   of  F i g u r e s   1 

t h r o u g h   5,  whereby   in  each  of  t h e s e   d e v i c e s   s u c c e s s i v e l y ,   s t a r -  

t i n g   at   the  b r u s h   m a n u f a c t u r i n g   mach ine   p r o p e r l y   s p e a k i n g ,   a  
b r u s h   body  wi th   rows  of  b r u s h   h a i r s   of  d i f f e r e n t   l e n g t h s   can  b e  

i n t r o d u c e d ,   whereby   the  a f o r e s a i d   e n d l e s s   c h a i n   is  s c h e m a t i -  

c a l l y   shown  in  the  p r e s e n t   case   w i th   the  r e f e r e n c e   39.  The  c h a i n  



37  p a s s e s   a l o n g   the   v a r i o u s   w o r k i n g   s t a t i o n s   31  t h r o u g h   3 8 ,  
which  a re   f i x e d   on  on ly   one  d r i v i n g   mechanism  which  is  s c h e -  
m a t i c a l l y   shown  w i t h   the   r e f e r e n c e   40.  The  l a t t e r   o b t a i n s ,  
d u r i n g   the   o p e r a t i o n   of  t he   mach ine ,   a  b a c k w a r d s   and  f o r w a r d s  
m o t i o n   w i t h   r e s p e c t   to  the   d e v i c e s   a c c o r d i n g   to  t he   i n v e n t i o n  
which  are   s t o p p e d   a t   t h a t   moment .  

As  a  m a t t e r   of  f a c t ,   t h i s   q u i t e   c l e a r l y   a p p e a r s   from  the   F i g u -  
r e s   9  and  1 0 .  

A l t h o u g h   the   example   d e s c r i b e d   s u p p o s e s   the   f a c t   t h a t   one  s t a r t s  

by  i n t r o d u c i n g   rows  of  b r u s h   h a i r s   of  d i f f e r e n t   l e n g t h s ,   i t   i s  

c l e a r   t h a t   t h r o u g h   the   a p p l i c a t i o n   of  the  d e v i c e   a c c o r d i n g   to  t h e  
i n v e n t i o n   one  may  s t a r t   in  the   same  way  by  i n t r o d u c i n g   rows  o f  

b r u s h   h a i r s   of  t he   same  l e n g t h s ,   whereby   a d j a c e n t   rows,   fo r   i n -  

s t a n c e   in  the   d e v i c e s   a c c o r d i n g   to  the   F i g u r e s   9  and  10  a r e  
t r e a t e d   in  a  d i f f e r e n t   way  in  o r d e r ,   amongst   o t h e r s ,   to  o b t a i n  

d i f f e r e n t   l e n g t h s   of  the   b r u s h   h a i r s .  

I t   is  c l e a r   t h a t   t he   p r e s e n t   i n v e n t i o n   is   no t   at   a l l   l i m i t e d  

to  t he   embodiment   d e s c r i b e d   as  an  example   and  shown  in  the   a t -  

t a c h e d   d r a w i n g s ,   b u t   t h a t   a  s u c h l i k e   d e v i c e   can  be  c a r r i e d   i n t o  

e f f e c t   in  v a r i o u s   shapes   and  d i m e n s i o n s   w i t h o u t   go ing   o u t s i d e  

the   frame  of  t he   i n v e n t i o n .  



1 . -   Dev ice   for   s e p a r a t i n g   rows  of  b r u s h   h a i r s ,   c h a r a c t e r i z e d  
in  t h a t   i t   m a i n l y   c o n s i s t s   of  at   l e a s t   one  k n i f e   (1)  w i t h   a  
sha rp   end,  whereby   t h i s   k n i f e   (1)  shows  on  one  s i d e   a  v e r t i c a l  

or  a p p r o x i m a t e l y   v e r t i c a l   p l a n e   (29)  and  on  the   o p p o s i t e   s i d e ,  

s t a r t i n g   at   the   sha rp   end  of  the   k n i f e ,   a  s econd   s i d e   (21)  b e -  

coming  more  d i s t a n t   from  the  a f o r e s a i d   f i r s t   s i d e ,   a t   l e a s t  
a long   a  p a r t   of  the   l e n g t h ,   whereby   t h i s   k n i f e   (1)  has  a  b a c k -  

wards  and  f o r w a r d s   mo t ion ,   in  such  a  way  t h a t   t h i s   k n i f e   ( 1 )  
can  be  ve ry   p r e c i s e l y   i n t r o d u c e d   b e t w e e n   two  rows  of  b r u s h   h a i r s  

(16,  19)  t h r o u g h   a  p a r a l l e l   r e l a t i v e   mo t ion   b e t w e e n   k n i f e   ( 1 )  
and  b r u s h   (15) ,   so  t h a t   at  l e a s t   one  row  of  b r u s h   h a i r s   ( 1 9 )  

can  be  c u r v e d   away  to  the   s i d e   w i th   r e s p e c t   to  an  a d j a c e n t   r ow 
(16)  of  b r u s h   h a i r s .  

2 . -   Device   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d   in  t h a t   in  t h e  

case   w h e r e i n   a  b r u s h   (15)  is  to  be  p r o d u c e d   the  two  o u t e r   r o w s  
(19,  20)  of  b r u s h   h a i r s   of  which  are  formed  by  h a i r s   of  a  l e n g t h  
which  is  d i f f e r e n t   from  t h a t   of  the   h a i r   t u f t s   l o c a t e d   b e t w e e n  

t h e s e   two  o u t e r   rows,   two  p a r a l l e l   k n i v e s   (1,  2)  are  p r o v i d e d  

for ,   whereby   the  v e r t i c a l   s i d e s   (29,  30)  of  t h e s e   k n i v e s   w h i c h  

run  p a r a l l e l   a long   the   b r u s h   h a i r s   are   f a c i n g   one  a n o t h e r .  

3 . -   Dev ice   a c c o r d i n g   to  one  of  the   p r e c e d i n g   c l a i m s ,   c h a r a c t e -  
r i z e d   in  t h a t   the   a f o r e s a i d   k n i f e   (1)  or  k n i v e s   (1,  2)  is  f i x e d  

(a re   f i x e d )   on  a  s l i d e   which  can  o b t a i n   a  b a c k w a r d s   and  f o r -  

wards  mot ion   w i th   r e s p e c t   to  the   b r u s h   body  ( 1 5 ) .  

4 . -   Device   a c c o r d i n g   to  one  of  the   p r e c e d i n g   c l a i m s ,   c h a r a c t e -  
r i z e d   in  t h a t   the   a f o r e s a i d   s l i d e   (3)  is  movable   a l ong   g u i d e s  
(4 ,5 )   which  are  p a r a l l e l   to  the  rows  of  b r u s h   h a i r s ,   w h e r e b y  
the  a f o r e s a i d   s l i d e   (3)  is  c o n t r o l l e d   by  means  of  a  s u i t a b l e  

cam  (6)  and  b e t w e e n   t h i s   s l i d e   (3)  and  the   f i x e d   s u p p o r t s   ( 8 ,  
9)  d rawback   means,   for   i n s t a n c e   r e t u r n   s p r i n g s   (10,  11)  are  p r o -  
v i d e d   f o r ,   which  keep  the  s l i d e   (3)  p e r m a n e n t l y   i n t o   c o n t a c t  
w i th   the  a f o r e s a i d   cam  (6)  or  s i m i l a r   d e v i c e .  



5 . -   Dev ice   a c c o r d i n g   to  one  of  the   p r e c e d i n g   c l a i m s ,   c h a r a c t e -  
r i z e d   in  t h a t   the   a f o r e s a i d   k n i f e   (1)  has  in  t r a n s v e r s a l   s e c -  
t i o n   a  r i g h t   a n g l e d   or  a p p r o x i m a t e l y   r i g h t - a n g l e d   t r i a n g u l a r  
s h a p e ,   whereby   one  r i g h t - a n g l e   s i d e   (29)  is  v e r t i c a l   or  a p p r o -  
x i m a t e l y   v e r t i c a l ,   w h i l e   t he   s econd   r i g h t - a n g l e   s i d e   is  l o c a -  
t ed   on  t op ,   and  at   the   f r o n t   end  a  s l a n t i n g   face   (21)  is  p r o v i -  
ded  f o r ,   which   e x t e n d s   s h a r p l y   t o w a r d s   the   f r e e   end  and  t o w a r d s  
the   v e r t i c a l   l a t e r a l   s i d e   (29)  or  the   k n i f e   ( 1 ) .  

6 . -   Dev ice   a c c o r d i n g   to  one  of  the   c l a i m s   1  t h r o u g h   4,  c h a r a c -  
t e r i z e d   in  t h a t   the   a f o r e s a i d   k n i f e   (1)  has  in  t r a n s v e r s a l   s e c -  
t i o n   a  t r i a n g u l a r   shape  w i t h   an  o b t u s e   a n g l e ,   whereby   the  o b -  
t u s e   a n g l e   is   o r i e n t e d   t o w a r d s   the   top  and  t o w a r d s   the   i n n e r  

rows  of  b r u s h  h a i r s .  

7 . -   Dev ice   a c c o r d i n g   to  one  of  the   c l a i m s   1  t h r o u g h   4,  c h a r a c -  
t e r i z e d   in  t h a t   one  s i d e   f ace   (29)  of  the   k n i f e   (1)  is   v e r t i -  

c a l ,   w h i l s t   the   o p p o s i t e   l a t e r a l   f a c e ,   a t   l e a s t   at   the   p l a c e  
where  t he   k n i f e   (1)  comes  i n t o   c o n t a c t   w i th   the   b r u s h   h a i r s ,  
s t a r t i n g   a t   t he   sha rp   end  becomes  p r o g r e s s i v e l y   more  d i s t a n t  

from  the   a f o r e s a i d   s i d e   f ace   ( 2 9 ) .  

8 . -   Dev ice   a c c o r d i n g   to  one  of  the   c l a i m s   1  t h r o u g h   7,  c h a r a c -  
t e r i z e d   in  t h a t   two  of  t he   r i g h - a n g l e   s i d e s   of  the   k n i v e s   a r e  

f a c i n g   one  a n o t h e r ,   w h i l s t   the   two  o t h e r   r i g h t - a n g l e   s i d e s   a r e  
l o c a t e d   a t   the   t o p .  

9 . -   Dev ice   a c c o r d i n g   to  one  of  the   p r e c e d i n g   c l a i m s ,   c h a r a c t e -  

r i z e d   in  t h a t   the   sha rp   end  of  the   k n i f e   is  l o c a t e d   in  a  s l a n -  

t i n g   p l a n e   ( 2 1 ) .  

1 0 . -   Dev ice   a c c o r d i n g   to  c l a im   8,  c h a r a c t e r i z e d   in  t h a t   t h e  

s l a n t i n g   sha rp   end  of  the   k n i f e   (1)  is  more  p r o e m i n e n t   a t   i t s  

unde r   s i d e .  

1 1 . -   D e v i c e   a c c o r d i n g   to  c l a i m s   6,  7,  8  or  9,  c h a r a c t e r i z e d  

in  t h a t   the   sha rp   end  is  p r o v i d e d   w i t h   a  s u p p l e m e n t a r y   s l a n -  



t i n g   face   (29)  in  o r d e r   to  g ive   t h i s   end  a  t r i a n g u l a r   s h a p e  

( 2 8 ) .  
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