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©  A  reel  for  coiling  a  plastic  tube  and  a  method  of  coiling  a  plastic  tube  on  such  a  reel. 

©  A  reel  (1)  for  coiling  a  plastic  tube  (23)  of  a  highly 
crystallizable  plastic  the  reel  core  of  the  reel  comprises  fixed 
reel  core  strips  (4)  and  radially  movable  reel  core  strips  (7) 
therebetween.  The  radially  movable  reel  core  strips  are 
supported  by  a  radially  movable  support  arm  8  cooperating 
pivotally  with  a  securing  arm  (9).  The  securing  arm  is 
connected  to  a  fixed  frame  (10)  through  a  pivot  (11)  and  a 
cam  (13)  engages  the  securing  (9)  and  a  slide  valve  (14) 
connected  to  a  hydraulic  cylinder  (16).  The  pressure  fluid  in 
the  hydraulic  cylinder  (16)  allows  a  gradual  inward  move- 
ment  of  the  movable  strips  (7)  during  shrinkage  of  a  tube  on 
this  core  In  a  method  of  coiling  a  plastic  tube  (23)  of  a  highly 
crystallizable  plastic,  the  tube  is  coiled  at  a  temperature  over 
90°C  on  the  reel  of  the  invention  and  during  cooling 
shrinkage  is  absorbed  by  the  gradually  inwardly  movable 
strips  (7). 
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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  r e e l   f o r   c o i l i n g   a  

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

l e a s t   c o m p r i s i n g   a  r e e l   c o r e   on  such   a  r e e l .  

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

t u b i n g   i s   known  in  t h e   a r t .  

T h e s e   known  r e e l s a r e   s a t i s f a c t o r y   f o r   c o i l i n g   a  

p l a s t i c   t u b e   w h i c h   i s   no t   s u b j e c t e d   to   s u b s t a n t i a l  

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

s t o r a g e ,   e . g . ,   a  t u b e   made  of  p o l y e t h y l e n e ,   p o l y p r o p y -  

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

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

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

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

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

A f t e r   h a v i n g   c o i l e d   t u b e s   of  t h i s   k i n d   made  f rom  a  

h i g h - r e c r y s t a l l i z a b l e   p l a s t i c ,   t h e   h i g h l y   r e c r y s t a l l i z a b l e  

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

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

f o r c e s   o c c u r r i n g   u n d e r   t h e s e   c o n d i t i o n s   so  t h a t   due  t o  

t he   s h r i n k a g e   t he   r e c r y s t a l l i z e d   t u b e   p r e s e n t s   i r r e g u l a r  



p r o p e r t i e s   p a r t i c u l a r l y   a  f l a t t e n e d ,   no t   r o u n d   s h a p e .  

I t   i s   an  o b j e c t   of  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  r e e l   f o r   c o i l i n g   such   p l a s t i c   t u b e s   made  f rom  a  

h i g h - r e c r y s t a l l i z a b l e   p l a s t i c .  

To  t h i s   e n d ,   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   r e e l   c o r e  

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

r e l a t i o n s h i p   a l o n g   t h e   p e r i p h e r y ,   t o g e t h e r   w i t h   a t  

l e a s t   one  r a d i a l l y   m o v a b l e   r e e l   c o r e   s t r i p   d i s p o s e d  

t h e r e b e t w e e n .  

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

s t r i p s   and  one  or  more  r a d i a l l y   m o v a b l e   r e e l   c o r e   s t r i p s  

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

a  c o i l   on  a  r e e l   so  t h a t   on  c o o l i n g   and  r e c r y s t a l l i z a t i o n  

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

To  r e m o v e   t h e   r e c r y s t a l l i z e d   p l a s t i c   t u b e   f rom  t h e  

r e e l   c o r e   a  r a d i a l l y   m o v a b l e   r e e l   c o r e   s t r i p   can  b e  

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

t u b i n g   can   r e a d i l y   be  p u s h e d   o f f   t h e   f i x e d   r e e l   c o i l  

s t r i p s .  

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

w i t h   known  r e e l s   in  w h i c h   a l l   t h e   c o r e   s u r f a c e   s t r i p s  

can   be  r a d i a l l y   moved ,   b e c a u s e   t h e   c o i l   of  a  p l a s t i c  

t u b e   made  f rom  h i g h - r e c r y s t a l l i z a t i o n   p l a s t i c   mus t   b e  

k e p t   s u b s t a n t i a l l y   in  i t s   c o i l e d   s t a t e   on  the   r e e l   a f t e r  

t h e   r a d i a l l y   m o v a b l e   r e e l   c o r e   s t r i p s   have   been   m o v e d  

r a d i a l l y   i n w a r d .  

Very   a d v a n t a g e o u s l y ,   a  r a d i a l l y   m o v a b l e   r e e l   c o r e   s t r i p  
i s   s u p p o r t e d   by  a  r a d i a l l y   m o v a b l e   s u p p o r t   p r e f e r a b l y  



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

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

s u p p o r t e d   by  a  p r e s s u r e   f l u i d   a l l o w i n g   a  g r a d u a l  

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

of  a  p l a s t i c   t u b e   c o i l e d   on  t h e   c o r e .  

The  i n v e n t i o n   a l s o   r e l a t e s   to   a  r e e l   a c c o r d i n g   t o  

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

p l a s t i c   t u b e   b e i n g   made  of  a  p l a s t i c   u n d e r g o i n g  

c o n s i d e r a b l e   r e c r y s t a l l i z a t i o n ,   more  p a r t i c u l a r l y  

p o l y b u t y l e n e .  

F i n a l l y ,   t h e   i n v e n t i o n   r e l a t e s   to  a  m e t h o d   of  c o i l i n g  

a  p l a s t i c   t u b e   on  a  r e e l   w h i c h   a t   l e a s t   c o m p r i s e s   a  

r e e l   c o r e ,   c h a r a c t e r i z e d   in  t h a t   a  h i g h l y   r e c r y s t a l l i z a b l e  

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

i n v e n t i o n .  

In  a  p r e f e r r e d   e m b o d i m e n t   t h e   r a d i a l l y   m o v a b l e   r e e l  

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

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

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

In  t h i s   way  a  v e r y   good  c o i l   i s   o b t a i n e d   f rom  a  t u b e  

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

r e c r y s t a l l i z a t i o n .  

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

a b o v e   9 0 ° C .  

The  i n v e n t i o n   w i l l   now  be  i l l u s t r a t e d   by  means   of  a n  

e m b o d i m e n t   as  shown  in  t h e   d r a w i n g s ,   w h e r e i n :  

F i g .   1  i s   a  d i a g r a m   s h o w i n g   a  r e e l   a c c o r d i n g   to   t h e  



i n v e n t i o n   in   two  p a r t s ;  

F i g .   2  i s   a  p a r t i a l   s e c t i o n   of  p a r t   of  a  r e e l   of  t h i s  

k i n d   a n d  

F i g .   3  shows   a  f r o n t   v i e w   of  a  r e e l   of  t h e   i n v e n t i o n  

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

F i g .   1  shows  a  r e e l   1  c o m p r i s i n g   f l a n g e s   2  and  3 

i n t e r c o n n e c t e d   by  f i x e d   r e e l   c o r e   s t r i p s   4  d i s p o s e d  

r a d i a l l y   o p p o s i t e   e a c h o t h e r .   F o u r   s u c h   f i x e d   r e e l   c o r e  

s t r i p s   a r e   p r o v i d e d   in  t h e   e x e m p l i f i e d   e m b o d i m e n t .  

A  s p a c e   5  in   t h e   f o rm  of  a  s l o t   e x i s t s   b e t w e e n   t w o  

a d j a c e n t   f i x e d   r e e l   c o r e   s t r i p s   4  and  i s   d e f i n e d   b y  

t h e   s i d e   e d g e s   6  of  t h e   f i x e d   s t r i p s .  

R a d i a l l y   m o v a b l e   r e e l   c o r e   s t r i p s   7  a r e   d i s p o s e d   i n  

t h e   s l o t   5  and  t h e i r   s h a p e   i s   a d a p t e d   to   t h a t   of  t h e  

c u r v e d   f i x e d   r e e l   c o r e   s t r i p s   4  so  t h a t   a  s u b s t a n t i a l l y  

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

c o r e   s t r i p s   7  a r e   moved  r a d i a l l y   o u t w a r d .  

Each  r a d i a l l y   m o v a b l e   r e e l   c o r e   s t r i p   7  i s   s u p p o r t e d  

by  a  r a d i a l l y   m o v a b l e   s u p p o r t   arm  8  b e i n g   g u i d e d   in  a  

r e c e s s   15  in  a  f r a m e   10  and  b e i n g   p i v o t a l l y   c o n n e c t e d  

to  a  s e c u r i n g   arm  9.  The  l a t t e r   i s   p i v o t a l l y   c o n n e c t e d  

to   t h e   f r a m e   10  t h r o u g h   a  p i v o t   11  w h i l e   a  p i v o t a l  

c o n n e c t i o n   12  i s   a l s o   p r o v i d e d   b e t w e e n   t h e   s u p p o r t   a r m  

8  and  t h e   s e c u r i n g   arm  9.  Arm  9  i s   a l s o   c o n n e c t e d   t o  

a  cam  13  w h i c h   c o o p e r a t e s   w i t h   a  m o v a b l e   p i s t o n   of  a  

h y d r a u l i c   c y l i n d e r   16.  The  h y d r a u l i c   c y l i n d e r   w i t h   a  

g a s e o u s   p r e s s u r e   f l u i d   v i a   a  s u p p l y   l i n e   17,  and  f l u i d  

can  be  d i s c h a r g e d   v i a   d i s c h a r g e   l i n e   1 8 .  

The  f i x e d   r e e l   c o r e   s t r i p s   a r e   s u p p o r t e d   by  a  f i x e d  



arm  20  c o n n e c t e d   to   a  h o l l o w   s p i n d l e   21  c o n t a i n i n g  

t h e   h y d r a u l i c   c y l i n d e r   16.  The  s p i n d l e   i s   f o r m e d  

w i t h   s l o t s   22  to   e n a b l e   t h e   cams  13  to   be  m o v e d .  

When  t h e   p i s t o n   14  i s   moved  to  t h e   r i g h t   ( w i t h  

r e f e r e n c e   to   t h e   d r a w i n g )   t h e   s u p p o r t   arm  8  w i l l   m o v e  

r a d i a l l y   i n w a r d   so  t h a t   t h e   s l o t   5  b e t w e e n   t w o  

c o n s e c u t i v e   r e e l   c o r e   s t r i p s   4  i s   f r e e d .   As  a  r e s u l t  

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

c o r e   s t r i p s   4  w i t h o u t   t e n s i o n .  

The  r e e l   i l l u s t r a t e d   can  a d v a n t a g e o u s l y   be  u s e d  

f o r   c o i l i n g   t h e r e o n   a  p o l y b u t y l e n e   t u b e   23  a t   a  

t e m p e r a t u r e   of  more  t h a n   90°C  ( v i d e   f i g .   3 ) .   D u r i n g  

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

t h e   p o l y b u t y l e n e   w i l l   r e c r y s t a l l i z e   so  t h a t   c o n s i d e r a b l e  

s h r i n k a g e   f o r c e s   w i l l   be  e x e r t e d   on  t h e   r e e l   c o r e  

s u r f a c e   made  up  of  t h e   f i x e d   r e e l   c o r e   s t r i p s   4  and  t h e  

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

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

moved  r a d i a l l y   i n w a r d   as  f a r   as  p o s s i b l e   w h e r e u p o n  

t h e   p l a s t i c   t u b e   can  r e a d i l y   be  moved  o f f   t h e   r e e l  

a f t e r   r e m o v a l   of  one  of  t h e   r e e l   f l a n g e s   e . g . ,   2 .  

The  p o s i t i o n   of  t h e   i n w a r d l y   r e t r a c t e d   r e e l   c o r e  

s t r i p s   is   shown  in  f i g .   3  by  t h e   e l e m e n t s   7a  i n  

d o t t e d   l i n e s .  

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

o c c u r r i n g   d u r i n g   r e c r y s t a l l i z a t i o n   can  a l s o   be  a b s o r b e d  

in  t he   c o i l   of  p l a s t i c   t u b i n g   as  t h e   r e e l   c o r e   s t r i p s  

7  a r e   a b l e   to   move  r a d i a l l y   i n w a r d l y   so  t h a t   t he   p l a s t i c  

t u b e   r e t a i n s   t he   o p t i m u m   d e s i r e d   r o u n d   s h a p e   w i t h o u t  



f l a t t e n i n g .  

To  t h i s   e n d ,   by  a p p l y i n g   a  d e s i r e d   p r e s s u r e   to   t h e  

h y d r a u l i c   c y l i n d e r   16,  a  p r e d e t e r m i n e d   l i m i t e d   i n w a r d  

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

a l r e a d y   be  i m p a r t e d   to   t h e   r a d i a l l y   m o v a b l e   r e e l   c o r e  

s t r i p s   7  d u r i n g   r e c r y s t a l l i z a t i o n .   Ca re   m u s t ,   h o w e v e r ,  

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

can   u l t i m a t e l y   be  moved  i n w a r d   s t i l l   m o r e ,   w i t h   a  

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

e n a b l e   t h e   c o i l   to   be  r e a d i l y   r e m o v e d   f rom  t h e   r e e l .  

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

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

b u t   a r e   o n l y   d e n o t e d   f o r   c l a r i f i c a t i o n .  



1.  A  r e e l   (1)  f o r   c o i l i n g   a  p l a s t i c   t u b e   ( 2 3 )  

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

t h e   r e e l   c o r e   c o m p r i s e s   f i x e d   r e e l   c o r e   s t r i p s   ( 4 )  

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

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

s t r i p   (7)  d i s p o s e d   t h e r e b e t w e e n .  

2.  A  r e e l   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   a  r a d i a l l y   m o v a b l e   r e e l   c o r e   s t r i p   (7)  i s  

s u p p o r t e d   by  a  r a d i a l l y   m o v a b l e   s u p p o r t   arm  ( 8 ) .  

3.  A  r e e l   a c c o r d i n g   to   c l a i m   2,  c h a r a c t e r i z e d   i n  

t h a t   t h e   r a d i a l l y   m o v a b l e   s u p p o r t   arm  (8)  c o o p e r a t e s  

w i t h   a  h y d r a u l i c   a c t u a t o r   ( 1 6 ) .  

4.  A  r e e l   a c c o r d i n g   to   c l a i m s   1 - 3 ,   c h a r a c t e r i z e d  

in  t h a t   t h e   m o v a b l e   r e e l   c o r e   s t r i p   (7)  i s   s u p p o r t e d   b y  

a  p r e s s u r e   f l u i d   a l l o w i n g   a  g r a d u a l   i n w a r d   m o v e m e n t  

of  t h e   m o v a b l e   s t r i p   (7)  d u r i n g   s h r i n k a g e   of  a  p l a s t i c  

t u b e   (23)   c o i l e d   on  t h e   c o r e .  

5.  A  r e e l   a c c o r d i n g   to  c l a i m s   1 - 4 ,   c h a r a c t e r i z e d  

in  t h a t   a  r a d i a l l y   m o v a b l e   r e e l   c o r e   s t r i p   (7)  i s  

s u p p o r t e d   by  a  r a d i a l l y   m o v a b l e   s u p p o r t   arm  (8)  w h i c h  

p i v o t a l l y   c o o p e r a t e s   w i t h   a  s e c u r i n g   arm  (9)  b e i n g   a l s o  

p i v o t a l l y   c o n n e c t e d   v i a   p i v o t   (11)  to  a  f i x e d   f r a m e   ( 1 0 )  

and  a  cam  (13)  i s   p r o v i d e d   w h i c h   c o o p e r a t e s   w i t h   t h e  

s e c u r i n g   arm  (9)  and  w i t h   a  s l i d e   v a l v e   (14)  c o n n e c t e d  

to  a c t u a t o r   (16)  v i a   a  r o d .  

6.  A  r e e l   a c c o r d i n g   to   c l a i m s   1 -5 ,   c h a r a c t e r i z e d  



in   t h a t   a  p l a s t i c   t u b e   (23)   made  of  a  p l a s t i c   w h i c h  

u n d e r g o e s   c o n s i d e r a b l e   r e c r y s t a l l i z a t i o n ,   m o r e  

p a r t i c u l a r l y   p o l y b u t y l e n e ,   i s   c o i l e d   on  t h e   r e e l   ( 1 ) .  

7.  A  m e t h o d   of  c o i l i n g   a  p l a s t i c   t u b e   on  a  r e e l  

(1)  c o m p r i s i n g   a t   l e a s t   a  r e e l   c o r e ,   c h a r a c t e r i z e d   i n  

t h a t   a  p l a s t i c   t u b e   (23)  made  of  a  p l a s t i c   w h i c h  

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

e l e v a t e d   t e m p e r a t u r e   on  a  r e e l   a c c o r d i n g   to   a n y  o n e  
of  c l a i m s   1 - 6 .  

8.  A  m e t h o d   a c c o r d i n g   to  c l a i m   7,  c h a r a c t e r i z e d  

in  t h a t   t h e   m o v a b l e   r e e l   c o r e   s t r i p s ( s )   of  t h e   r e e l   a r e  

s u p p o r t e d   by  a  p r e s s u r e   f l u i d   a l l o w i n g   a  g r a d u a l   i n w a r d  

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

p l a s t i c   t u b e   c o i l e d   on  t h e   c o r e   of  t h e   r e e l   ( 1 ) .  

9.  A  m e t h o d   a c c o r d i n g   to  c l a i m   7,  w h e r e i n   t h e  

p l a s t i c   t u b e   (23)   i s   c o i l e d   a t   a  t e m p e r a t u r e   of  a t  

l e a s t   9 0 ° C .  
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