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(w)  process  and  apparatus  for  contour-cutting. 
Process  and  apparatus  for  contour-cutting  of  a  number 

of  uniform  plastic  products  from  a  block  of  starting  material 
(30),  using  a  plurality  of  longitudinally  oscillating  filaments 
disposed  in  parallel  to  one  another  in  one  plane  on  two 
parallel  supports  (10)  and  heated  by  an  electric  current,  in 
which  the  supports  (10)  with  the  filaments  are  moved  in  a 
direction  perpendicular  to  the  plane  thereof,  whilst  a  relative 
movement  of  the  block  of  starting  material  (30)  and  of  the 
supports  (10)  with  the  electric  filaments  is  effected  in  a 
direction  parallel  to  the  plane  of  and  at  right  angles  to  the 
filaments,  in  which  in  contour-cutting  only  the  supports  (10) 
with  the  filaments  are  moved  in  the  direction  parallel  to  the 
plane  thereof  and  perpendicular  to  the  filaments,  whereas 
the  block  of  starting  material  (30)  is  maintained  stationary. 





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   c o n t o u r - c u t t i n g   o f  

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

s t a r t i n g   m a t e r i a l ,   u s i n g   a  p l u r a l i t y   of   l o n g i t u d i n a l l y  

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

in  one  p l a n e   on  two  p a r a l l e l   s u p p o r t s   and  h e a t e d   by  a n  

e l e c t r i c   c u r r e n t ,   in  w h i c h   t h e   s u p p o r t s   w i t h   t h e   f i l a -  

m e n t s   a r e   moved  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   p l a n e  

t h e r e o f ,   w h i l s t   a  r e l a t i v e   m o v e m e n t   of   t h e   b l o c k   o f  

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

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

p l a n e   of  and  a t   r i g h t   a n g l e s   to   t h e   f i l a m e n t s ,   as  w e l l   a s  

to   a p p a r a t u s   u s a b l e   f o r   s u c h   a  p r o c e s s .  

From  t h e   E u r o p e a n   p a t e n t   a p p l i c a t i o n   no .   EP  0 0 9 7 . 9 9 2  

p r e v i o u s l y   f i l e d   by  t h e   same  a p p l i c a n t ,   a  p r o c e s s   and  a  

c o n t o u r - c u t t i n g   d e v i c e   a r e   known  in  w h i c h   a  U - s h a p e d  

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

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

v e r t i c a l l y   up  and  down,  w h i l s t   t h e   b l o c k   of  s t a r t i n g  

m a t e r i a l   w h i c h   i s ' l y i n g   on  t h e   work  t a b l e   m a k e s   a  h o r i -  

z o n t a l   r e c i p r o c a t i n g   m o v e m e n t .   In  t h a t   s e t - u p   t h e   v e r t i -  

c a l   and  t h e   h o r i z o n t a l   m o v e m e n t s   a r e   m e c h a n i c a l l y   i n d e -  

p e n d e n t   i n t e r   se  b e c a u s e   of  t h e   use   of   s e p a r a t e   d r i v e s .  

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

g r e a t l y   e n h a n c e d .  

A  d i s a d v a n t a g e   of  t h i s   a p p a r a t u s   i s ,   h o w e v e r ,   t h a t   a f t e r  

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

a l t o g e t h e r   l o s t   m u t u a l   a d h e s i o n   and  c a n n o t   be  w i t h d r a w n  

t o g e t h e r .   R e m o v a l   and  p r e p a r a t i o n   f o r   p a c k i n g   r e q u i r e s  

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



r i s e   in   p r o d u c t i o n   c o s t s   and  l o n g   p e r i o d s   of   i d l i n g   o f  

t h e   a p p a r a t u s .   In  a d d i t i o n ,   t h e r e   i s   t h e   d a n g e r   t h a t   a  

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

v a r i o u s   p a r t s   of   t h e   a p p a r a t u s .   Yet   a n o t h e r   d i s a d v a n t a g e  

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

t h e   p o s i t i o n   of   t h e   work   t a b l e   m u s t   f i r s t   be  c a l i b r a t e d .  

S h o u l d   t h e   g u i d i n g   t r a c k s   o f   t h e   work   t a b l e   b e c o m e  

f o u l e d   w i t h   a d v e n t i t i o u s   m a t t e r   of   e x h i b i t   w e a r   or  s o m e  

o t h e r   d a m a g e ,   t h e   work   t a b l e   may  make  an  u n d e s i r a b l e  

v e r t i c a l   m o v e m e n t ,   f o r   i n s t a n c e   when  a  c a r r i e r   w h e e l  

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

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

t h e   c u t   c o n t o u r   s h a p e s .   F u r t h e r m o r e ,   a  c o n t i n u o u s l y  

r e c i p r o c a t i n g   work   t a b l e   e x p o s e s   t h e   o p e r a t i n g   p e r s o n n e l  

to   an  a d d i t i o n a l   r i s k   o f   b e i n g   c a u g h t .  

I t   i s   an  o b j e c t   o f   t h e   p r e s e n t   i n v e n t i o n   to   p r o v i d e   a n  

i m p r o v e d   p r o c e s s   o f   t h e   t y p e   s p e c i f i e d   in  t h e   i n t r o d u c -  

t i o n   and  an  a p p a r a t u s   t o   be  u s e d   f o r   t h e   a p p l i c a t i o n   o f  

s u c h   a  p r o c e s s .   To  t h i s   e n d ,   i t   i s   p r o p o s e d   a c c o r d i n g   t o  

t h e   i n v e n t i o n   f o r   a  p r o c e s s   of   t h e   t y p e   s p e c i f i e d   in   t h e  

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

w i t h   t h e   f i l a m e n t s   s h o u l d   be  moved  in  t h e   d i r e c t i o n  

p a r a l l e l   to   t h e   p l a n e   t h e r e o f   and  p e r p e n d i c u l a r   to   t h e  

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

be  m a i n t a i n e d   s t a t i o n a r y .  

I n a s m u c h   as  t h e   b l o c k   o f   s t a r t i n g   m a t e r i a l   i s   h e l d  

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

p e r f o r m   a  p r o g r a m m e d   m o v e m e n t   in  two  d i r e c t i o n s ,   a  v e r y  

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

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



An  a p p a r a t u s   f o r   t h e   a p p l i c a t i o n   of  t h e   p r o c e s s ,   w h i c h  

c o m p r i s e s   a  work  t a b l e   and  means   of  c o n v e y a n c e   f o r   t h e  

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

n u m b e r   of   s u b s t a n t i a l l y   v e r t i c a l   c o l u m n s ,   beam  s e c t i o n s  

w h i c h   can   be  moved  v e r t i c a l l y   up  and  down  a l o n g   t h e  

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

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

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

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

beam  s e c t i o n s   and  a s s o c i a t e d   s u p p o r t s   in  a  v e r t i c a l  

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

h o r i z o n t a l   d i s p l a c e m e n t   of   t he   b l o c k   of   s t a r t i n g   m a t e r i a l  

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

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

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

me,  known  as  s u c h   f rom  t h e   a f o r e m e n t i o n e d   E u r o p e a n   p a t e n t  

a p p l i c a t i o n   no.   EP  0 0 9 7 . 9 9 2   in  t h e   name  of   t h e   s a m e  

a p p l i c a n t ,   i s   d e s i g n 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 u c h  

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

r e l a t i v e   to   t h e   beam  s e c t i o n s ,   w h i l s t   t h e   s u p p o r t s  
c o n s i s t   of   two  p a r a l l e l   s u p p o r t   s e c t i o n s   w h i c h   a r e  

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

and  e a c h   of   t h e   s u p p o r t   s e c t i o n s   is   c o n n e c t e d   in  s u c h   a  

f a s h i o n   to   a  beam  s e c t i o n   w h i c h   can  be  moved   v e r t i c a l l y  

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

h o r i z o n a l   p l a n e   to   t h e   c o l u m n .   As  t h e   s u p p o r t   s e c t i o n s  

a r e   o n l y   c o n n e c t e d   t o g e t h e r   by  t h e   f i l a m e n t s ,   b l o c k s   o f  

s t a r t i n g   m a t e r i a l   of  i n d e f i n i t e   l e n g t h   can   be  p r o c e s s e d .  

P r e f e r a b l y ,   use   i s   made  of   f o u r   v e r t i c a l   c o l u m n s   d i s p o s e d  

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

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



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

of   t h e   beam  s e c t i o n s   s u p p o r t e d   by  t h e   c o l u m n s ,   w h i l s t  

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   beam  s e c t i o n s   a r e   e q u i p p e d  

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

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

w h i c h   g u i d i n g   means   c o m p r i s e   b e a r i n g   r o l l e r s   a l o n g · w h i c h  

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

t r a c k s   a t t a c h e d   t h e r e t o ,   w h i l s t   t h e   d r i v e   f o r   t h e   h o r i z o n -  

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

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

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

t r a n s m i t t e d   to   t h e   beam  s e c t i o n s   and  t h e   s u p p o r t   s e c t i o n s  

by  m e a n s   o f   one  or   more   k e y e d   s h a f t s ,   a  g e a r - w h e e l  

t r a n s m i s s i o n   and  a  w o r m - s h a f t   and  n u t   c o n s t r u c t i o n .  

In   an  a p p a r a t u s   d e s i g n e d   on  s u c h   l i n e s ,   t h e   d r i v e s   may  b e  

m o u n t e d   in   t h e   m o s t   a p p r o p r i a t e   or   l e a s t   a w k w a r d   p o s i -  

t i o n ,   f o r   i n s t a n c e   e i t h e r   u n d e r n e a t h   t h e   work   t a b l e   or   a t  

t h e   t o p   o f   t h e   c o l u m n s ,   or   e v e n   a t   t h e   s i d e s   o f   t h e  

c o l u m n s ,   a t   a l l   e v e n t s   in   s u c h   a  way  as   to   c a u s e   v i r t u -  

a l l y   no  h i n d r a n c e   in   t h e   t r a n s p o r t   of   t h e   s t a r t i n g  

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

In  a  p r e f e r r e d   e m b o d i m e n t ,   a  c l a m p i n g   member   i s   u s e d   f o r  

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

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

c u t t i n g .   The  s a i d   c l a m p i n g   member   may,  in  a d d i t i o n ,   b e  

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

t h e   b l o c k   of   s t a r t i n g   m a t e r i a l   and  t h e   d i s c h a r g e   in  t h e  

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

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

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



c u t t i n q   o n t o   the  work  t d b l t   such   t h a t   t he   p r o d u c t s   c a n n o t  

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

c l a m p i n g   member   fo r   g r i p p i n g   the   l o r q   s i d e s   of  t h e   b l o c k  

of  s t a r t i n g   m a t e r i a l ,   w h i c h   member  can  p e r f o r m   a  h o r i z o n -  

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

and  t he   c o n v e y o r   b e y o n d   t he   c u t t i n g   d e v i c e ,   as  w e l l   as  a 

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

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

A l t e r n a t i v e l y ,   i t   is  p o s s i b l e   s i m p l y   to  a l l o w   a  f r e e  

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

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

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

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

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

To  e l u c i d a t e   t h e   i n v e n t i o n ,   some  e m b o d i m e n t s  w i l l   b e  

d e s c r i b e d   by  way  of  e x a m p l e   w i t h   r e f e r e n c e   to   t h e   a c -  

c o m p a n y i n g   d r a w i n g s ,   in  w h i c h :  

F i g u r e   1  i s   a  s i d e   v i e w   of  an  e m b o d i m e n t   of  an  a p p a r a t u s  

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 u r e   2  i s   a  p l a n   v i e w   of  t h e   e m b o d i m e n t   a c c o r d i n g   t o  

f i g u r e   1 ;  

f i g u r e   3  i s   a  f r o n t   v i e w   of  t h e   e m b o d i m e n t   a c c o r d i n g   t o  

f i g u r e   1 ;  

f i g u r e   4  shows  t he   d e t a i l   IV  of  t he   e m b o d i m e n t   a c c o r d i n g  

to  f i g u r e   3  on  an  e n l a r g e d   s c a l e ;  



f i g u r e   5  i s   a  s i d e   v i e w   of   a n o t h e r   e m b o d i m e n t   a c c o r d i n g  

to   t h e   i n v e n t i o n ;   a n d  

f i g u r e   6  i s   a  s i d e   v i e w   of   a  f u r t h e r   e m b o d i m e n t   a c c o r -  

d i n g   t o   t h e   i n v e n t i o n .  

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

c o m p r i s e s   a  b a s e   f r a m e   1  p r o v i d e d   a t   i t s   f o u r   c o r n e r s  

w i t h   f o u r   v e r t i c a l   c o l u m n s   2.  T h e s e   c o l u m n s   a r e   i n t e r -  

c o n n e c t e d   a t   t h e i r   t o p s   by  l o n g i t u d i n a l   beams   3  a n d  

c r o s s - b e a m s   4.  I t   i s   to   be  o b s e r v e d   t h a t   e i t h e r   beams   3  o r  

b e a m s   4  o r   b o t h   t y p e s   o f   beam  may  be  o m i t t e d ,   i f   d e s i r e d ,  

p r o v i d e d   t h a t   t h e   d r i v e s   t o   be  m e n t i o n e d   h e r e i n a f t e r   a r e  

m o u n t e d   a t   some  o t h e r   p o i n t .  

A  beam  s e c t i o n   5  h a s   b e e n   m o u n t e d   a l o n g   e a c h   c o l u m n .   T h i s  

s e c t i o n   h a s   t h e   f o r m   o f   a  c h a n n e l   b a r ,   t h e   o p e n   s i d e   o f  

t h e   b a r   b e i n g   t u r n e d   i n w a r d s .   The  beam  s e c t i o n   5  can   b e  

moved   a l o n g   a  c o l u m n   by  m e a n s   of   a  g u i d e   member   6  w h o s e  

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

c o u n t e r w e i g h t   8  h a n g i n g   in   b a l a n c e d   s u s p e n s i o n   f rom  a  

c a b l e   p a s s e d   o v e r   r o l l e r s   7.  The  v e r t i c a l   d i s p l a c e m e n t   o f  

e a c h   g u i d e   m e m b e r   6  i s   e f f e c t e d   by  m e a n s   of   a  s c r e w e d -  

s p i n d l e   and   n u t   c o n s t r u c t i o n  -   n o t   f u r t h e r   s p e c i f i e d  -  

w h i c h   h a s   b e e n   f i t t e d   w i t h i n   or  a l o n g s i d e   e a c h   c o l u m n   2 .  

The  v e r t i c a l   d r i v e   may  be  p r o v i d e d   e i t h e r   by  s e p a r a t e ,  

s y n c h r o n o u s l y   o p e r a t i n g   m o t o r s   f o r   e a c h   of   t h e   c o l u m n s   1 

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

t h e   f o u r   c o l u m n s .   A g a i n ,   no  f u r t h e r   d e t a i l s   a r e   g i v e n ,  

b e c a u s e   t h e   s y s t e m   h a s   a l r e a d y   b e e n   d e s c r i b e d   in   t h e  

a f o r e m e n t i o n e d   E u r o p e a n   p a t e n t   a p p l i c a t i o n   n o .  

EP  0 0 9 7 . 9 9 2 .  



I n s i d e   e a c h   U - s h a p e d   beam  s e c t i o n   5  a  s u p p o r t   10  f o r   t h e  

f i l a m e n t s   has   been   i n s e r t e d   on  b o t h   s i d e s   of   t h e   a p p a -  

r a t u s .   A  r o c k e r   arm  11  w i t h   t e n s i o n   b a r s   12  h a s   b e e n  

a t t a c h e d   to   e a c h   s u p p o r t   10.  T h e s e   t e n s i o n   b a r s   a r e  

c o n n e c t e d   on  b o t h   s i d e s   by  f i l a m e n t s   w i t h   s p r i n g s ,   w h i c h  

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

in  t h e   a f o r e m e n t i o n e d   E u r o p e a n   p a t e n t   a p p l i c a t i o n .   A 

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

e i t h e r ,   may  a l s o   be  p r e s e n t .   Each   s u p p o r t   10  e x t e n d s   o n  

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

t a i n i n g   n u t   13  w h i c h   e n g a g e s   w i t h   a  t h r e a d e d   r o d   14.  As  

a p p e a r s   m o s t   c l e a r l y   f rom  f i g u r e   1,  e a c h   t h r e a d e d   rod   14 

i s   j o u r n a l l e d   on  a  beam  s e c t i o n   5.  One  of   t h e s e   b e a m  

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

t r a n s m i s s i o n   15  t h r o u g h   w h i c h   a  s p l i n e d   s h a f t   16  e x t e n d s .  

The  b o t t o m   end  of  t h i s   s h a f t   16  i s  s u p p o r t e d   on  a  b r a c k e t  

17  f i x e d   to   a  c o l u m n   2  and  i t s   t o p   end  on  a  s e c o n d   b r a c k e t  

18  f i x e d   to   t h e   same  c o l u m n ,   on  w h i c h   a  r i g h t - a n g l e d  

t r a n s m i s s i o n   19  has   b e e n   m o u n t e d .   The  r i g h t - a n g l e d  

t r a n s m i s s i o n s   on  b o t h   s i d e s   a r e   c o n n e c t e d   to   a  m o t o r   21 

by  m e a n s   of  s e c t i o n a l   s h a f t s   20.  By  t h e   a c t i o n   of  t h e  

m o t o r   21  i t   w i l l   t h e r e f o r e   be  p o s s i b l e   f o r   t h e   s u p p o r t s  

10  to   u n d e r g o   a  p r o g r a m m e d   r e c i p r o c a t i n g   m o v e m e n t   a t   a l l  

t i m e s   t h r o u g h   t h e   s a i d   s h a f t s   and  t h e   r e t a i n i n g   n u t   1 3 .  

I t   i s   to   be  o b s e r v e d   t h a t ,   i f   d e s i r e d ,   e a c h   o f   t h e s e   t w o  

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

m o t o r ,   p l a c e d   f o r   i n s t a n c e   on  t h e   a s s o c i a t e d   beam  s e c t i o n .  

An  e l e c t r i c   m o t o r   22  i s   c o n n e c t e d   t h r o u g h   s h a f t s   to   t h e  

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

t h e   s e c t i o n s   5  w i t h   g u i d e   m e m b e r s   6  a l o n g   e a c h   c o l u m n .  

O b v i o u s l y ,   i t   i s   a g a i n   p o s s i b l e   to   use   s e p a r a t e ,   s y n -  

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



As  a p p e a r s   m o s t   c l e a r l y   f rom  f i g u r e   4,  t h e   s u p p o r t   10  i s  

i n v a r i a b l y   j o u r n a l l e d   in  two  beam  s e c t i o n s   5  in   s u c h   a  

way  as  to   be  h o r i z o n t a l l y   m o v a b l e .   W i t h i n   t h e s e   b e a m  

s e c t i o n s ,   a  n u m b e r   of   b e a r i n g   r o l l e r s   23  h a v e   b e e n  

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

g u i d i n g   t r a c k s   24.  O b v i o u s l y ,   i t   i s   a l s o   p o s s i b l e   t o  

a t t a c h   t h e   r o l l e r s   23  as  p i v o t i n g   w h e e l s   to   t h e   s u p p o r t  
10  and  make   t h e m   move  a l o n g   c o r r e s p o n d i n g   t r a c k s   p r o v i d e d  

in   t h e   beam  s e c t i o n s   5 .  

I t   i s   to   be  o b s e r v e d   t h a t   t h e   two  s u p p o r t s   10  a r e   o n l y  

c o n n e c t e d   t o g e t h e r   by  means   of   t h e   f i l a m e n t s .   In  c o n s e -  

q u e n c e ,   t h e r e   a r e   no  f i x e d   c r o s s   c o n n e c t i o n s   b e t w e e n  

t h e s e   two  s u p p o r t s ,   so  t h a t   b e s i d e s   t h e   f i l a m e n t s   t h e m -  

s e l v e s   e i t h e r   c l a m p i n g   m e m b e r s   o r   a d j a c e n t   b l o c k s   o f  

s t a r t i n g   m a t e r i a l   may  be  p r e s e n t   in   t h e   p a s s a g e   o f   t h e  

p l a s t i c   m a t e r i a l   to   be  c u t   w h i c h   h a v e   no  a d v e r s e   e f f e c t  

w h a t e v e r   on  t h e   p r o p e r   o p e r a t i o n   of   t h e   c o n t o u r - c u t t i n g  

a p p a r a t u s .   As  i s   d e p i c t e d   in   t h e   f i g u r e s   1  and  3,  a  b l o c k  

of   s t a r t i n g   m a t e r i a l   30  r e s t s   on  a  work   t a b l e   31,  w h i l s t  

d a s h e d   l i n e s   r e p r e s e n t   a  s u p p l y   c o n v e y o r   32  and  a  d i s -  

c h a r g e   c o n v e y o r   33.   In  a d d i t i o n ,   h o w e v e r ,   an  e f f e c t i v e  

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

g u i d i n g   t r a c k s   40  and  41  in  t h e   u p p e r   p a r t   of   t h e   a p p a -  

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

l i n g   c r a b   42  and  43,  r e s p e c t i v e l y ,   i n t e n d e d   to   e x e r t  

p r e s s u r e   on  a  b l o c k   o f   s t a r t i n g   m a t e r i a l   by  m e a n s   of   a  

s u s p e n d e d   arm  44  and  c l a m p i n g   p l a t e   45.  W i t h   s u c h   a  

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

work   t a b l e   31  and  s u p p l y   and  d i s c h a r g e   c o n v e y o r s   32  a n d  

33,   so  t h a t   t h e   f i l a m e n t s   of   t h e   c u t t i n g   d e v i c e   t h e m -  

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

b l o c k   of   s t a r t i n g   m a t e r i a l .   T h e r e u p o n   a  b l o c k   of   s t a r t i n g  

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



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

F i g u r e s   5  and  6  show  o t h e r   p o s s i b l e   ways  of  c l a m p i n g  

d e s i g n e d   to   h o l d   t h e   b l o c k   and  t h e   w h o l l y   or  p a r t i a l l y  

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

c l a m p i n g   means   d e p i c t e d   in   f i g u r e   5  c o n s i s t s   of   a  b a r   46  

w h i c h   p r e s s e s   t h e   b l o c k   o n t o   t h e   work  t a b l e   31.   In  t h e  

e m b o d i m e n t   of  f i g u r e   6,  t h e   c l a m p i n g   means   i n c o r p o r a t e d  

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

t r a c k s   47  and  48  w h i c h   s u p p o r t   one  or  more   t r a v e l l i n g  

c r a b s   49,  w h i l s t   an  arm  b l o c k   50  s u s p e n d e d   f rom  a  beam  51  

is  p r o v i d e d   w i t h   two  a rms  52  w h i c h   g r i p   t h e   l o n g   s i d e s   o f  

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

f i n i s h e d   p r o d u c t s   by  m e a n s   of   c l a m p i n g   p l a t e s   53.  T h i s  

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

in  f i g u r e s   1  and  3,  i s   l i k e w i s e   c a p a b l e   of  p e r f o r m i n g   a  

h o r i z o n t a l   m o v e m e n t   o v e r   t h e   r o l l e r   c o n v e y o r ,   t h e   c u t t i n g  

d e v i c e   and  t h e   c o n v e y o r   b e y o n d   t h e   c u t t i n g   d e v i c e ,   w h i l s t  

t h i s   c l a m p i n g   member   can  a l s o   make  a  s l i g h t   v e r t i c a l  

m o v e m e n t   in  o r d e r   to  l i f t   e i t h e r   t h e   b l o c k   of   s t a r t i n g  

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



1.  A  p r o c e s s   f o r   c o n t o u r - c u t t i n g   of   a  n u m b e r   o f  

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

m a t e r i a l ,   u s i n g   a  p l u r a l i t y   of   l o n g i t u d i n a l l y  

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

a n o t h e r   i n   one  p l a n e   on  two  p a r a l l e l   s u p p o r t s   a n d  

h e a t e d   by  an  e l e c t r i c   c u r r e n t ,   in   w h i c h   t h e   s u p p o r t s  

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

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

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

in  a  d i r e c t i o n   p a r a l l e l   t o   t h e   p l a n e   of  and  a t   r i g h t  

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

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

a r e   moved   i n   t h e   d i r e c t i o n   p a r a l l e l   to  t h e   p l a n e  

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

t h e   b l o c k   of   s t a r t i n g   m a t e r i a l   i s   m a i n t a i n e d   s t a -  

t i o n a r y .  

2.  A p p a r a t u s   f o r   t h e   a p p l i c a t i o n   o f   t h e   p r o c e s s  

a c c o r d i n g   to   c l a i m   1,  w h i c h   c o m p r i s e s   a  work  t a b l e  

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

of   a  b l o c k   of  s t a r t i n g   m a t e r i a l ,   a  number   of   s u b -  

s t a n t i a l l y   v e r t i c a l   c o l u m n s ,   beam  s e c t i o n s   w h i c h   c a n  

be  moved  v e r t i c a l l y   up  and   down  a l o n g   t h e   v e r t i c a l  

c o l u m n s ,   s u p p o r t s   c o n n e c t e d   to   t h e   m o v a b l e   b e a m  

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

b e e n   m o u n t e d   in  p a r a l l e l   to   one  a n o t h e r   f o r   t h e  

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

d i s p l a c e m e n t   of   t h e   beam  s e c t i o n s   and  a s s o c i a t e d  



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

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

b l o c k   of  s t a r t i n g   m a t e r i a l   to  be  c u t   r e l a t i v e   to   t h e  

s u p p o r t s   w i t h   f i l a m e n t s ,   w h i l s t   means   h a v e   b e e n  

p r o v i d e d   f o r   a  c o - o r d i n a t e d   p e r f o r m a n c e   of   t h e   t w o  

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

a r e   m o v a b l e   in   t h e   p l a n e   of   t h e   f i l a m e n t s   and  a t  

r i g h t   a n g l e s   to   t h e   f i l a m e n t s   r e l a t i v e   to   t h e   b e a m  

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

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

t o g e t h e r   by  means   of   t h e   f i l a m e n t s   and  e a c h   of  t h e  

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

beam  s e c t i o n   w h i c h   can   be  moved  v e r t i c a l l y   a l o n g   a  

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

h o r i z o n t a l   p l a n e   to   t h e   c o l u m n .  

3.  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   2,  in  w h i c h   t h e   b e a m  

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

d i s p o s e d   r o u n d   t h e   work   t a b l e   in  a  r e c t a n g l e ,   w h i c h  

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

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

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

t h a t   t h e   beam  s e c t i o n s   a r e   e q u i p p e d   w i t h   g u i d i n g  

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

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

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

w h i c h   t he   s u p p o r t   s e c t i o n s   can  be  moved  by  means   o f  

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

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

s e c t i o n s   c o n s i s t s   of   a t   l e a s t   one  d r i v e   m e c h a n i s m  

w h i c h   has   b e e n   m o u n t e d   a t   some  d i s t a n c e   f rom  t h e  

beam  s e c t i o n s   s u c h   t h a t   t h e   m o v e m e n t   i s   t r a n s m i t t e d  

to  t h e   beam  s e c t i o n s   and  t h e   s u p p o r t   s e c t i o n s   b y  



means   o f   one   or   more   k e y e d   s h a f t s ,   a  g e a r - w h e e l  

t r a n s m i s s i o n   and  a  w o r m - s h a f t   and  n u t   c o n s t r u c t i o n .  

4.  A p p a r a t u s   a c c o r d i n g   to   e i t h e r   one  o f   c l a i m s   2  and  3 ,  

c h a r a c t e r i z e d   in   t h a t   a  c l a m p i n g   member   i s   i n c o r -  

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

m a t e r i a l   and  t h e   p r o d u c t s   c u t   t h e r e f r o m   on  t h e   w o r k  

t a b l e   d u r i n g   t h e   c u t t i n g .  

5.  A p p a r a t u s   a c c o r d i n g   to   e i t h e r   one  o f   c l a i m s   2  and  3 ,  

c h a r a c t e r i z e d   in   t h a t   a  c l a m p i n g   member   i s   i n c o r -  

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

o n t o   t h e   work   t a b l e   s u c h   t h a t   t h e   p r o d u c t s   c a n n o t  

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

6.  A p p a r a t u s   a c c o r d i n g   t o   e i t h e r   one  of   c l a i m s   2  and  3 ,  

c h a r a c t e r i z e d   in   t h a t   a  c l a m p i n g   member   i s   i n c o r -  

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

s t a r t i n g   m a t e r i a l   and  t h e   w h o l l y   or   p a r t i a l l y  

f i n i s h e d   p r o d u c t s   d u r i n g   t h e   c u t t i n g .  

7.  A p p a r a t u s   a c c o r d i n g   to   e i t h e r   one  of   c l a i m s   4  and  6 ,  

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

a d a p t e d   to   p e r f o r m   a  h o r i z o n t a l   m o v e m e n t   o v e r   t h e  

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

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

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

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

of   t h e   p r o d u c t s   c u t   t h e r e f r o m .  
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