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t\  r̂ i  .*+:  i_  :  r  _ j  g  „  uu   ̂ huhst,  uiui  ir\o  IIIIU  lUUca, ith  four  spindles  (1-4)  onto  which  the  tube  blanks  are  suc- 
sssively  placed,  calibrated,  cut  into  lengths,  and  removed  at dividual  stations  for  each  step.  The  spindles  are  mounted  on round  turret  (5),  and  as  it  is  rotated  in  90°  steps,  the  spindles 
e  moved  from  one  station  to  the  next.  By  calibration,  in 
hich  a  calibrating  ring  (20)  is  pressed  over  the  tube  blank 
0),  the  finished  tubes  are  given  a  very  exact  diameter  and 
'enness. 
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Cutting  machine  for  cutting  tube  blanks  (10)  into  tubes, with  four  spindles  (1-4)  onto  which  the  tube  blanks  are  suc- 
cessively  placed,  calibrated,  cut  into  lengths,  and  removed  at individual  stations  for  each  step.  The  spindles  are  mounted  on 
a  round  turret  (5),  and  as  it  is  rotated  in  90°  steps,  the  spindles 
are  moved  from  one  station  to  the  next.  By  calibration,  in 
which  a  calibrating  ring  (20)  is  pressed  over  the  tube  blank 
(10),  the  finished  tubes  are  given  a  very  exact  diameter  and 
evenness. 





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  c u t t i n g   m a c h i n e   f o r   c a r d -  

b o a r d   t u b e s .  

In  v a r i o u s   o f f i c e   m a c h i n e s ,   c a l c u l a t o r s ,   b o o k - k e e p i n g  

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

i s   p r i n t e d   or   t y p e d   on  p a p e r   d e l i v e r e d   in   r o l l s   and  wound  o n  

a  t u b e .   C a r d b o a r d   t u b e s   a r e   u s e d   in   o t h e r   a r e a s   as  w e l l ,   f o r  

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

on  s u c h   t u b e s   a r e   q u i t e   h i g h   and  b o t h   t h e   l e n g t h   and  d i a m e t e r  

m u s t   h a v e   e x a c t   d i m e n s i o n s .  

Tube   m a n u f a c t u r e   i s   d e s c r i b e d   p e r   se  in  ou r   own  S w e d i s h  

P a t e n t   S p e c i f i c a t i o n   7 9 0 2 3 3 3 - 9 ,   a c c o r d i n g   to  w h i c h   p a p e r t u b e  

b l a n k s   a r e   wound   on  a  s p i n d l e   in  l o n g   l e n g t h s   w h i c h   a r e   t h e n  

c u t   in   a  c u t t i n g   m a c h i n e   to   e x a c t   l e n g t h s .   T h e s e   can  v a r y  
f r o m   l e s s   t h a n   1  cm  up  t o   1 5 - 2 0   cm  or  l o n g e r .  

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

d e v e l o p m e n t   of  t h e   c u t t i n g   m a c h i n e   d e s c r i b e d   in   ou r   a b o v e -  

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

c o n n e c t i o n   w i t h   o u r   t u b e   m a c h i n e ;   r a t h e r   i t   can   be  u s e d   f o r  

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

as  w e l l .  

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

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

s p i n d l e .  

The  c u t t i n g   m a c h i n e   a c c o r d i n g   to  t h e   i n v e n t i o n   has   i n s t e a d  

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

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

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

t h e   a c c o m p a n y i n g   d r a w i n g s   of  w h i c h   F i g .   1  shows  a  l o n g i t u d i n -  

a l   s e c t i o n   of  t h e   c u t t i n g   m a c h i n e   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 .   2  shows   a  c r o s s   s e c t i o n   a l o n g   t h e   l i n e   I I - I I   in   F i g .   1 ,  

and  Fig.  3  i s   a  s c h e m a t i c   r e p r e s e n t a t i o n   of  t h e   o p e r a t i n g   c y c l e ,  



F o u r   s p i n d l e s ,   1-4   w i t h   t h e   same  d i a m e t e r   as   t h e   i n n e r   d i a -  

m e t e r   of   t h e   t u b e s   to  be  m a n u f a c t u r e d ,   a r e   r o t a t a b l y   m o u n t e d  

on  a  s t e p w i s e   r o t a t a b l e   t u r r e t   5.  The  t u r r e t   5  i s   f i x e d   t o  

a  s h a f t   6  m o u n t e d   in   a  b e a r i n g   h o u s i n g   7.  A  r a t c h e t   d e v i c e  

f o r   t h e   s h a f t   6  i s   a l s o   a r r a n g e d   i n   t h e   b e a r i n g   h o u s i n g ,   s o  

t h a t   t h e   s h a f t   c an   be  t u r n e d   in   s t e p s  o f   e x a c t l y   90°  i n  

r e s p o n s e   to   c o n t r o l   i m p u l s e s   f r o m   a  c o n t r o l   u n i t   8.  T h e  

s p i n d l e s   e a c h   h a v e   a  s h o r t   g u i d e   p i n   9  a t   t h e   e n d .  

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

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

Long  t u b e   b l a n k s   10  f rom  t h e   w i n d i n g   m a c h i n e   a r e   c o l l e c t e d   i n  

a  h o p p e r ' l l   in   f r o n t   of  t h e   s p i n d l e s   a r r a n g e d   so  t h a t   t h e  

l o w e s t   t u b e   b l a n k   l i e s   r i g h t   in   f r o n t   of   t h e   s p i n d l e   1 .  

A  p u s h e r   12  on  t u b e   g u i d e s   13  p u s h e s   t h e   l o w e r m o s t   t u b e   b l a n k  

on  t o   t h e   s p i n d l e   1  and  t h e n   w i t h d r a w s   to   i t s   r e s t i n g   p o s i -  

t i o n ,   b e i n g   d r i v e n   by  a  p n e u m a t i c   c y l i n d e r   1 4 .  

At  t h e   same  t i m e   a  t u b e   b l a n k   i s   c a l i b r a t e d   on  s p i n d l e   2 .  

A  c a l i b r a t i n g   p i p e   20  or   a  c a l i b r a t i n g   r i n g   i s   s l i d a b l y  

m o u n t e d   i n   a  h o u s i n g   22  on  two  u p r i g h t s   23  i n   f r o n t   of  t h e  

s p i n d l e   2.  T h e r e   i s   a  s l i d i n g   r o d   24  i n s i d e   t h e   c a l i b r a t i n g  

p i p e .   A  p n e u m a t i c   c y l i n d e r   25  p r e s s e s   t h e   r o d   24  and  t h e  

c a l i b r a t i n g   p i p e   20  f o r w a r d ,   t h e   s l i d i n g   r o d   s t o p p i n g   a g a i n s t  

t h e   end  of  t h e   s p i n d l e   2  w i t h   t h e   g u i d e   p i n   9  f i t t i n g   i n t o  

a  c o r r e s p o n d i n g   h o l e   26  a t   t h e   f r o n t   of  t h e  r o d .   The  c a l i b r a t -  

i n g   p i p e   20  w h i c h   i s   b e v e l l e d   27  a t   t h e   f r o n t ,   i s   t h e n   p u l l e d  

o v e r   t h e   t u b e   b l a n k   10  and  t h e n   r e t u r n e d .   The  t u b e   b l a n k   i s  

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

m o v e m e n t   by  t h e   f r o n t   end  of  t h e   r o d .   In  t h e   l a s t   p a r t   of   t h e  

c a l i b r a t i o n   s t r o k e ,   when  t h e   p i p e   20  has   l e f t   t h e   t u b e   b l a n k  

10,  t h e   r o d   24  f o l l o w s   a l o n g   i n   t h e   m o v e m e n t   t h u s   f r e e i n g   t h e  

g u i d e   p i n   9 .  

C a l i b r a t i o n   e v e n s   o u t   and   s m o o t h s   t h e   t u b e   and  g i v e s   i t   a n  

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

S m a l l   v a r i a t i o n s   in   t h i c k n e s s   c a n   o t h e r w i s e   a r i s e ,   c a u s e d   b y  

u n e v e n n e s s   in   t h e   p a p e r   t h i c k n e s s   and  by  t h e   f i n a l   wound  e d g e .  



L e s s   e x p e n s i v e ,   l e s s   e v e n   and  p o o r e r   q u a l i t y   p a p e r   can   t h u s  

be  u s e d   f o r   t u b e s ,   w h i c h   w i l l   s t i l l   be  more   e x a c t   t h a n   t u b e s  

made  of  t he   b e s t   a v a i l a b l e   p a p e r   q u a l i t i e s   b u t   made  in   t h e  

u s u a l   m a n n e r .  

On  s p i n d l e   3,  t h e   t u b e s   a r e   c u t   to   t h e   d e s i r e d   l e n g t h ,   a n d  

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

o f f .  

A  m o t o r d r i v e n ,   r a p i d l y   r o t a t i n g   c u t t i n g   s p i n d l e   30  w i t h  

a  n u m b e r   of  b l a d e s   31,  i s   p r e s s e d   a g a i n s t   t h e   t u b e   b l a n k   10  

on  s p i n d l e   3,  a t   t h e   same  t i m e   as   a  s u p p o r t i n g   c e n t e r   32  w i t h  

a  h o l e   33  f o r   t h e   g u i d e   p i n   9  i s   a d v a n c e d   i n t o   e n g a g e m e n t .  

The  s p i n d l e   3  i s   s u p p o r t e d   in   t h i s   m a n n e r   and  s u p p o r t   r o l l e r s  

can   a l s o   be  p l a c e d   in   c o n t a c t   w i t h   t h e   t u b e   b l a n k   o p p o s i t e  

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

s p i n d l e   3  i s   r o t a t a b l y   m o u n t e d   in   t h e   t u r r e t   5,  i t   can   r o t a t e  

by  i t s e l f   so  t h a t   t h e   c u t s   a r e   made  a r o u n d   t h e   e n t i r e   c i r c u m -  

f e r e n c e ,   b u t   i t   can   a l s o   be  d r i v e n   v i a   one  of  t h e   s u p p o r t  

r o l l e r s   or  v i a   t h e   s u p p o r t   c e n t e r   32.  A f t e r   t h e   c u t t i n g   i s  

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

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

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

F i n a l l y ,   in  p o s i t i o n   4  two  j a w s   40  g r a s p   a r o u n d   t h e   i n n e r m o s t  

end  of  t he   s p i n d l e .   The  j a w s   a r e   m o u n t e d   on  a  s l i d i n g   r o d   41  

w h i c h   i s   e x t e n d e d   and  p u s h e s   t h e   c u t   t u b e s   o f f   t h e   s p i n d l e   4 .  

The  t u b e s   f a l l   down  i n t o   a  b i n   43  a r r a n g e d   u n d e r   t h e   c u t t i n g  

m a c h i n e   and  w i t h   a  g r i l l   b o t t o m   w i t h   t h e   mesh  b e i n g   l a r g e  

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

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

As  was  m e n t i o n e d   a b o v e ,   t h e   m a c h i n e   i s   o p e r a t e d   by  a  c o n t r o l  

u n i t   8  s e n d i n g   i m p u l s e s   to   p n e u m a t i c   c y l i n d e r s .   Such  c o n t r o l  

of  v a r i o u s   m a c h i n e s   i s   p r e v i o u s l y   known  p e r   s e ,   and  i s   t h e r e -  

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

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

or  e l e c t r i c   means   or  h y d r a u l i c   c y l i n d e r s   can   of  c o u r s e   b e  

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



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

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

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

l y .   The  e x a c t   c a l i b r a t i o n   and  t h e   i m p r o v e d   e x a c t n e s s   of   t h e  

t u b e s ,   in  s p i t e   of   t h e   u s e   of  p o o r e r   p a p e r   q u a l i t i e s ,   h a s  

v e r y   g r e a t   i m p o r t a n c e   f o r   i t s   u s e .   Fo r   e x a m p l e ,   b o t h   s h u t g u n  

s h e l l s   and  t u b e s   f o r   p a p e r   r o l l s   f o r   a  t e l e x   a p p a r a t u s   a r e  

v e r y   s e n s i t i v e   to   e v e n   q u i t e   s m a l l   u n e v e n n e s s .   By  m o i s t e n i n g  

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

t u r e ,   f o r   e x a m p l e   5 0 - 7 0 ° C ,   i t   i s   p o s s i b l e   to   a c h i e v e   a  t u b e  

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

The  c u t t i n g   m a c h i n e   h a s   a l s o   b e e n   a  b o t t l e n e c k   in   t u b e   m a n u -  

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

a b o u t   20  s t r o k e s   p e r   m i n u t e .   In  a d d i t i o n   to   t h e   new  s p i n d l e  

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

t i o n   has   two  a d d i t i o n a l   s p i n d l e s ,   w h i c h   t h e o r e t i c a l l y   p r o d u c e s  

a  t r i p l i n g   of   t h e   p o s s i b l e   s p e e d .   In  p r a c t i c e ,   h o w e v e r ,   t h e  

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

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

e j e c t i n g   of  c u t   t u b e s   and  p u t t i n g   on  of  a  new  t u b e   b l a n k .  

At  p r e s e n t ,   t h e   m a c h i n e   i s   d r i v e n   a t   a b o u t   40  s t r o k e s   p e r  

m i n u t e ,   b u t   a  c a p a c i t y   of   6 0 - 7 0   s t r o k e s   p e r   m i n u t e   h a s   b e e n  

shown  to  be  p o s s i b l e ,   e v e n   f o r   e x t e n d e d   o p e r a t i o n .  



1.  C u t t i n g   m a c h i n e   f o r   e x a c t   c u t t i n g   i n t o   l e n g t h s   of   t u b e  

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

t u r r e t   (51  w i t h   f o u r   r o t a t a b l e   s p i n d l e s   ( 1 - 4 ) ,   a  p u s h - o n  

a r r a n g e m e n t   f o r   t h e   t u b e   b l a n k s   ( 1 2 - 1 4 ) ,   a  c u t t i n g   d e v i c e  

( 3 0 - 3 2 ) ,   and  a  p u s h - o f f   d e v i c e   f o r   t h e   c u t   t u b e s   ( 4 0 , 4 3 ) ,  

c h a r a c t e r i z e d   in   t h a t   a  c a l i b r a t i n g   d e v i c e   ( 2 0 - 2 5 )   i s  

a r r a n g e d   b e t w e e n   t h e   p u s h - o n   d e v i c e   and  t h e   c u t t i n g   d e v i c e ,  

to  e v e n   o u t   i r r e g u l a r i t i e s   and  u n e v e n n e s s   in   t h e   t u b e   b l a n k s ,  

and  t h a t   e a c h   of  t h e   s p i n d l e s   ( 1 - 4 )   i s   a r r a n g e d   upon   9 0 0  

r o t a t i o n   of  t h e   t u r r e t   (5)  to  be  s i t u a t e d   e x a c t l y   in   f r o n t  

of  t h e   n e x t   p r o c e s s i n g   d e v i c e .  

2.  C u t t i n g   m a c h i n e   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   i n  

t h a t   t h e   c a l i b r a t i n g   d e v i c e   c o n s i s t s   of  a  p i p e   or   a  r i n g   ( 2 0 )  

of  e x a c t   d i a m e t e r   w h i c h   has   a  b e v e l l e d   i n n e r   e d g e   (27)  a t   t h e  

f r o n t   e n d ,   i s   r o t a t a b l y   m o u n t e d   in   a  h o u s i n g   (22)  and  i s  

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

b l a n k   (10)   e v e n i n g   o u t   t h e   s a m e .  

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

b o a r d   or   p a p e r ,   c h a r a c t e r i z e d   in  t h a t   e a c h   t u b e   b l a n k   i s  

c a l i b r a t e d   p r i o r   to  c u t t i n g   by  a  r i n g   of  e x a c t   d i a m e t e r   b e i n g  

p r e s s e d   o v e r   t h e   t u b e   b l a n k   on  i t s  ' s p i n d l e .  

4.  M e t h o d   a c c o r d i n g   to  C l a i m   3,  c h a r a c t e r i z e d   in   t h a t   t h e  

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