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©  Method  and  apparatus  for  coiling  pile  weatherstrip  on  a  reel. 
57  Two  methods  and  apparatus  for  coiling  pile  weatherstrip 
(9)  on  a  reel  (1  or  2)  are  disclosed,  so  that  the  weatherstrip  is 
fed  to  the  reel  under  little  or  no  tension,  so  that  the  pile  is  not 
crushed  when  on  the  reel.  The  weatherstrip  (9)  is  advanced 
either  by  means  of  a  pair  of  nip  rollers  (31,33)  or  by  a  smooth 
surfaced  capstan  (53)  around  which  there  are  several  turns  of 
weatherstrip,  and  it  is  then  placed  on  the  rotating  reel  (1  or  2) 
by  a  head  (10)  on  the  end  of  an  arm  which  can  move  in  two 
different  planes  to  place  the  weatherstrip  in  parallel  adjacent 
rows  and  concentric  layers  on  the  reel  (1  or  2).  The  capstan  is 
rotated  at  a  constant  speed  which  is  such  that  weatherstrip  is 
fed  therefrom  at  a  rate  which  is  never  less  than  the  speed 
with  which  the  weatherstrp  passing  through  the  head  (10)  is 
placed  on  the  reel  (2),  whereas  the  nip  rollers  (31,33)  have 
their  speed  controlled  by  a  tension  sensing  control  roller  (37) 
mounted  on  an  arm  (41)  connected  to  a  rotary  roller  speed 
control  device  (43).  This  ensures  that  the  weatherstrip  is 
never  placed  on  the  reel  (1  or  2)  under  tension. 



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  m e t h o d   a n d  

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

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

and  more  e s p e c i a l l y   p i l e   w e a t h e r s t r i p   w i t h   a  c e n t r a l  

b a r r i e r   f i n   s u c h   as  our   FIN-SEAL  w e a t h e r s t r i p ,   o n  

a  r e e l .   The  i n v e n t i o n   i s   p a r t i c u l a r l y   s u i t a b l e   f o r  

c o i l i n g   p i l e   w e a t h e r s t r i p   w h i c h   has   a  c e n t r a l   b a r r i e r  

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

p i l e .   We  m a r k e t   s u c h   w e a t h e r s t r i p   as  H I - F I N   w e a t h e r -  

s t r i p .  

In  the   p a s t ,   such   w e a t h e r s t r i p   has   b e e n   c o i l e d  

in  t r a d i t i o n a l   f a s h i o n   on  a  r e e l ,   in  the   same  m a n n e r  

as  w i r e ,   and  h a s   b e e n   wound  upon  i t s e l f   u n d e r   t e n s i o n .  

T h i s   means   t h a t   once   c o i l e d ,   the   w e a t h e r s t r i p   in  t h e  

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

some  w e a t h e r s t r i p ,   b u t   w i t h   p i l e   w e a t h e r s t r i p ,   t h e r e  

is   a  t e n d e n c y   f o r   t he   w e a t h e r s t r i p   to  be  wound  s o  

t i g h t   t h a t   the   p i l e   i s   c r u s h e d .   T h i s   can   have   a n  

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

The  damage  to  t he   w e a t h e r s t r i p   i s   even   w o r s e   w h e n  

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

f rom  the   p i l e ,   b e c a u s e   the   b a r r i e r  f i n   w i l l   be  c r u s h e d ,  

and  more  o f t e n   t h a n   n o t ,   w i l l   be  l a i d   o v e r   t he   p i l e ,  

s o m e t i m e s   one  way  and  s o m e t i m e s   the   o t h e r ,   so  t h a t  

when  the   w e a t h e r s t r i p   i s   r e m o v e d   f rom  t he   r e e l   f o r  

i n s t a l l a t i o n  i n   a  window  or  d o o r ,   the   f i n   w i l l   be  l a i d  

o v e r   the   p i l e   in  r andom  f a s h i o n   to  the   l e f t   and  r i g h t ,  

and  may  n o t   u p s t a n d   f rom  the   p i l e   at   a l l .   As  a  r e s u l t ,  

the   f i n ,   i n s t e a d   of  e n h a n c i n g   the  s e a l i n g   and  o t h e r  

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

an  a d v e r s e   e f f e c t .  

The  p r e s e n t   i n v e n t i o n   s e e k s   to  o v e r c o m e   t h e  

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

w e a t h e r s t r i p   on  r e e l s .  



A c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n ,   we  p r o v i d e  

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

c r u s r a . h l e   e l o n g a t e   m a t e r i a l ,   c o m r p i s i n g   a  r e e l   on  w h i c h  

the   w e a t h e r s t r i p   i s   to  be  w o u n d ,   means   f o r   p l a c i n g   t h e  

w e a t h e r s t r i p   on  t h e   r e e l   in  p a r a l l e l   a d j a c e n t   rows  a n d  

in  c o n c e n t r i c   l a y e r s ,   means   f o r   r o t a t i n g   the   r e e l   s o  

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

a d v a n c i n g   t h e   w e a t h e r s t r i p   to   t he   r e e l   a t   a  s u f f i c i e n t  

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

no  t e n s i o n   when   i t   i s   p l a c e d   on  t he   r e e l .  

The  m e a n s   f o r   a d v a n c i n g   t he   w e a t h e r s t r i p   m a y  

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

s t r i p   a r e   w o u n d ,   the   c a p s t a n   b e i n g   r o t a t e d   at   s u c h   a  

s p e e d   r e l a t i v e   to  the   s p e e d   of   r o t a t i o n   of   t he   r e e l  

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

s p e e d   w h i c h   i s   l e s s   t h a n   the   t a n g e n t i a l   s p e e d   of   t h e  

s u r f a c e   of   t h e   c a p s t a n   and  t h e   c a p s t a n   h a v i n g   a  s u r f a c e  

w h i c h   i s   s u f f i c i e n t l y   s m o o t h   so  as  to  a l l o w   t he   t u r n s  

of  w e a t h e r s t r i p   t h e r e o n   to  s l i p   so  t h a t   a t   a l l   t i m e s  

d u r i n g   p l a c i n g   of   the   w e a t h e r s t r i p   on  t h e   r e e l ,   t h e r e  

i s   s l i p p a g e   a t   t h e   c a p s t a n .  

A l t e r n a t i v e l y ,   t he   means   f o r   a d v a n c i n g   t h e   w e a t h e r -  

s t r i p   may  c o m p r i s e   a  p a i r   of   c o - o p e r a t i n g   c o n t r a - r o t a t i n g  

r o l l e r s   b e t w e e n   t he   n i p   of  w h i c h   t h e   w e a t h e r s t r i p   i s  

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

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

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

w e a t h e r s t r i p   as  i t   i s   p l a c e d   on  t he   r e e l   to  e n a b l e   t h e  

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

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

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

a  " f e e d - b a c k "   m e c h a n i s m   to  e n a b l e   t h e   c o r r e c t   s p e e d  

of  r o t a t i o n   of   t he   r o l l e r s   to  be  a c h i e v e d .  

The  m e a n s   f o r   p l a c i n g   the   w e a t h e r s t r i p   on  t h e  

r e e l   may  c o m p r i s e   a  f e e d e r   arm  h a v i n g   a  head   w i t h   a  
T - s h a D e d   s l o t   t h e r e i n   w h i c h   moves   r a d i a l l y   o u t w a r d s  

f o r   e a c h   l a y e r   so  as  no t   to  t e n s i o n   t h e   w e a t h e r s t r i p  



and  l ay   i t   l o o s e l y   on  t he   r e e l ,   and  w h i c h   moves   f r o m  

s i d e   to  s i d e   a x i a l l y   of  t he   r e e l   to  l ay   the   w e a t h e r s t r i p  

on  t h e   r e e l .   T h i s   arm  may  l ay   t he   w e a t h e r s t r i p ,  

e s p e c i a l l y   i f   i t   i n c o r p o r a t e s   a  b a r r i e r   f i n ,   in  p o s i t i o n  

w i t h   t he   p i l e   f a c i n g   i n w a r d s .   R a d i a l   m o v e m e n t   o f  

the   h e a d ,   as  w e l l   as  i t s   s i d e   to   s i d e   m o v e m e n t ,   i s  

c o n t r o l l e d   by  a  c o m m e r c i a l l y   a v a i l a b l e   t r a v e r s e   u n i t .  

A l s o   a c c o r d i n g   to  t he   p r e s e n t   i n v e n t i o n ,   we  p r o v i d e  

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

a d v a n c i n g   w e a t h e r s t r i p   u n d e r   s u b s t a n t i a l l y   no  t e n s i o n  

to  t h e   r e e l ,   r o t a t i n g   t h e   r e e l ,   and  p l a c i n g   t he   w e a t h e r -  

s t r i p   on  the   r e e l   u n d e r   s u b s t a n t i a l l y   no  t e n s i o n   i n  

p a r a l l e l   a d j a c e n t   rows  and  in  c o n c e n t r i c   l a y e r s .  

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

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

w e a t h e r s t r i p   w i l l   n o t   u n c o i l   by  i t s e l f .   A l t e r n a t i v e l y ,  

i t   may  be  s e c u r e d   w i t h   one  or   more   b a n d s ,   and  t h e n  

be  r e m o v e d   f rom  the   r e e l   by  s e p a r a t i n g   the   r e e l   i n t o  

two  or   more  p a r t s .  

P r e f e r a b l y ,   the   w e a t h e r s t r i p   i s   p l a c e d   on  t h e  

r e e l   w i t h   an  arm  w h i c h   i s   m o v a b l e   t o w a r d s   and  a w a y  

f rom  a  c e n t r a l   r o t a t i o n a l   a x i s   of   the   r e e l   and  to  a n d  

f r o   p a r a l l e l   to  s a i d   a x i s   so  t h a t   e a c h   l a y e r   of  w e a t h e r -  

s t r i p   on  t he   r e e l   i s   l a i d   g e n t l y   o n t o   the   r e e l   or   a  

p r e c e d i n g   l a y e r   u n d e r   l i t t l e   or   no  c o m p r e s s i o n ,   i n  

p a r a l l e l   rows  and  c o n c e n t r i c   l a y e r s ,   u s i n g   a  t r a v e r s e  

u n i t .  

The  w e a t h e r s t r i p   may  be  wound  on  the   r e e l   w i t h  

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

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

a s s o c i a t e d   w i t h   t he   p i l e ,   b e c a u s e   when  the   w e a t h e r s t r i p  

i s   c o i l e d ,   t he   t i p   of  t he   f i n   w i l l   l i e   on  a  c i r c l e  

of  s m a l l e r   d i a m e t e r   t h a n   t he   b a s e   of  t he   f i n ,   t h u s  

c a u s i n g   the   f r e e   edge   or   t i p   to  c o r r u g a t e   s l i g h t l y .  

T h i s   t h e n   s u p p o r t s   t he   n e x t   o u t e r   l a y e r   of  w e a t h e r -  

s t r i p   and  a c t s   as  a  c u s h i o n   f o r   i t .   T h i s   means   t h a t  

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



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

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

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

The  w e a t h e r s t r i p   may  be  a d v a n c e d   to  the   r e e l  

by  m e a n s   of   a  c a p s t a n   r o t a t i n g   at   a  c o n s t a n t   s p e e d ,  

or  by  m e a n s   of   a  p a i r   of   c o n t r a - r o t a t i n g   r o l l e r s ,   b e t w e e n  

t he   n i p   t h e r e o f ,   t he   s p e e d   of  w h i c h   i s   c o n t r o l l e d   t o  

e n s u r e   t h a t   t he   w e a t h e r s t r i p   as  i t   i s   p l a c e d   on  t h e  

r e e l   i s   u n d e r   s u b s t a n t i a l l y   no  t e n s i o n .  

Two  e m b o d i m e n t s   of   t he   i n v e n t i o n   a r e   now  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  the   a c c o m p a n y i n g  

s c h e m a t i c   d r a w i n g s ,   in  w h i c h : -  

FIGURE  1  i s   a  p a r t l y   s c h e m a t i c ,   s i d e   e l e v a t i o n  

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

s t r i p   to  a  r e e l ,   w i t h   a  c o i l   of   w e a t h e r s t r i p   p a r t l y  

f o r m e d   on  the   r e e l ;  

FIGURE  2  i s   a  p e r s p e c t i v e   v i e w   of  a  s e c o n d  

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

a n d  

FIGURES  3  and  4  a r e   r e s p e c t i v e l y   an  end  and  a  

s e c t i o n   on  l i n e   I V - I V   of   F i g u r e   3  of   a  d i s p e n s e r   h e a d  

f o r   l a y i n g   the   w e a t h e r s t r i p   on  the   r e e l   of  e i t h e r  

e m b o d i m e n t .  

R e f e r r i n g   f i r s t   to  F i g u r e   1  of   the   d r a w i n g s ,  

a  r e e l   1  i s   s h o w n ,   made  up  of  two  s p a c e d   s i d e   w a l l s  

3 , 5 ,   e a c h   in  t h e   f o rm  of   a  c i r c u l a r   p l a t e ,   h a v i n g   a  

p l u r a l i t y   of   r e c e s s e s   4  t h e r e i n ,   e x t e n d i n g   f rom  t h e  

p e r i p h e r y   of  t h e   p l a t e   t o w a r d s   t he   c e n t r e .   As  s h o w n ,  

f o u r   r e c e s s e s   4  a r e   p r o v i d e d   in  e a c h   p l a t e ,   a t   9 0 °  

s p a c i n g s .   On  e a c h   p l a t e ,   b e t w e e n   e a c h   r e c e s s   4,  a  

p r o j e c t i o n   ( shown  at  7 )  p r o v i d e d   by  one  arm  of  an  L -  

s h a p e d   b r a c k e t   ( shown  at  6)  i s   p r o v i d e d ,   the   o t h e r   a r m  

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

3  or   5  in  known  m a n n e r ,   s p a c e d   a p p r o x i m a t e l y   30°  f r o m  

i t s   r e s p e c t i v e   r e c e s s   4.  Thus ,   when  the   two  s i d e   w a l l  

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

as  shown  w i t h   t he   r e c e s s e s   in  one  p l a t e   o p p o s i t e   t h o s e  



in  t h e   o t h e r   p l a t e ,   t h e r e   w i l l   be  two  p r o j e c t i o n s  

e x t e n d i n g   b e t w e e n   e a c h   a d j a c e n t   p a i r   of  r e c e s s e s ,   o n e  

p r o j e c t i n g   f rom  the   s i d e   w a l l   p l a t e   3  and  t he   o t h e r  

f rom  t h e   s i d e   w a l l   p l a t e   5,  one  s p a c e d   a b o u t   30°  a n d  

t h e   o t h e r   a b o u t   60°  f rom  e a c h   r e c e s s   4.  As  i s   d e s c r i b e d  

in  g r e a t e r   d e t a i l   in  t he   s p e c i f i c a t i o n   o f   U.K.  P a t e n t  

A p p l i c a t i o n   N o . 8 4 2 1 4 4 8 ,   t h e   p r o j e c t i o n s   l i e   on  a  c i r c l e ,  

t h e   r a d i u s   of  w h i c h   i s   g r e a t e r   t h a n   t h a t   on  w h i c h   t h e  

b a s e s   of   t h e   r e c e s s e s   4  l i e .   I t   w i l l   t h u s   be  a p p r e c i a t e d  

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

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

c i r c u m f e r e n c e   on  w h i c h   w e a t h e r s t r i p   9  i s   to  be  c o i l e d .  

The  w e a t h e r s t r i p   9  i s   d i s p e n s e d   f r o m   a  f e e d e r  

arm  20  w h i c h   i s   shown  in  more  d e t a i l   in  F i g u r e s   3  a n d  

4  to   w h i c h   r e f e r e n c e   i s   now  a l s o   made .   The  f e e d e r  

arm  20  c o m p r i s e s   a  d i s p e n s i n g   h e a d   10  h a v i n g   a  h o l d e r  

21  w i t h   a  T - s h a p e d   s l o t   t h e r e i n ,   w h i c h   i s   s u p p o r t e d  

on  an  arm  11.  The  h o l d e r   21  i s   s u p p o r t e d   on  b o l t s  

22  p a s s i n g   t h r o u g h   t h e   top   of   t he   h e a d   10.  The  p o s i t i o n  

of   t h e   h o l d e r   21  in  t h e   h e a d   10  can  be  v a r i e d   by  s c r e w i n g  

up  or   u n s c r e w i n g   n u t s   23  to  a c c o m m o d a t e   w e a t h e r s t r i p s  

of  d i f f e r e n t   h e i g h t s .   The  h o l d e r   21  i s   h e l d   in  p o s i t i o n  

by  c o i l   s p r i n g s   24  e n c i r c l i n g   t he   b o l t s   22  and  l o c a t e d  

b e t w e e n   t h e   h o l d e r   21  and  the   top   of   t he   h e a d   1 0 .  

I f   d e s i r e d ,   t he   s l o t   21  may  be  c h a n g e d   to   a c c o m m o d a t e  

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

the   n u t s   23  and  i n s e r t i n g   a  new  h o l d e r .  

The  h e a d   10  i s   m o v a b l e   t o w a r d s   and  away  f r o m  

a  r o t a t i o n a l   a x i s   13  of   t h e   r e e l ,   and  i s   a l s o   m o v a b l e  

to  and  f r o   a c r o s s   t he   w i d t h   of  t he   r e e l   b e t w e e n   t h e  

s i d e   w a l l s   so  as  to  l a y   w e a t h e r s t r i p   in  p l a c e .   T h e  

m e c h a n i s m   f o r   m o v i n g   t h e   h e a d   may  be  as  shown  in  F i g u r e  

2.  By  m o v i n g   the   arm  o u t w a r d l y   away  f rom  a x i s   13  a s  

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

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

so  as  n o t   to  c r u s h   t he   w e a t h e r s t r i p .   I t   i s   p r e f e r r e d  

t h a t   t he   w e a t h e r s t r i p   i s   g u i d e d   as  shown  in  F i g u r e   3  



by  t h e   T - s h a p e d   s l o t   in   t he   h o l d e r   21  in   t he   h e a d   10  

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

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

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

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

on  a  T - b e a m ,   so  t h e   h e a d   10  w o u l d   h a v e   to   be  r e v e r s e d ,  

so  t h a t   t h e   f i n   f a c e s   i n w a r d s ;   i t s   f r e e   edge   c a n  

t h e n   c o l l a p s e   by  z i g - z a g g i n g   o r   c o r r u g a t i n g   ( i t   w i l l  

l i e   on  a  c i r c u m f e r e n c e   of   s m a l l e r   r a d i u s   t h a n   t h e  

b a s e   s t r i p   of   t he   w e a t h e r s t r i p ) .   In  t h e   f i n i s h e d  

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

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

i m p r o v i n g   the   d u r a b i l i t y   of   t h e   c o i l   and  g i v i n g   i t  

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

d u r i n g   t r a n s p o r t .   The  r e e l   i s   r o t a t e d ,   as  s h o w n ,  

in   t h e   d i r e c t i o n   o f   t h e   a r r o w   B,  a t   a  c o n s t a n t   s p e e d .  

The  w e a t h e r s t r i p   9  i s   f e d   to  t h e   r e e l   t h r o u g h  

t h e   n i p   o f   a  p a i r   o f   c o n t r a - r o t a t i n g   r o l l e r s   3 1 , 3 3  

w h i c h   u r g e - t h e   w e a t h e r s t r i p   f o r w a r d   a t   a  s p e e d   s u b -  

s t a n t i a l l y   e q u a l   to   t h e   t a n g e n t i a l   s p e e d   w i t h   w h i c h  

t h e   w e a t h e r s t r i p   9  i s   p l a c e d   on  the   r e e l   by  t he   h e a d  

10.  As  t he   s i z e   of   t h e   c o i l   g r o w s ,   t h e   l i n e a r   s p e e d  

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

i n c r e a s e ,   t h u s   t e n d i n g   to  c r e a t e   t e n s i o n   in  t he   w e a t h e r -  

s t r i p   b e i n g   a d v a n c e d   by  t he   r o l l e r s   3 1 , 3 3 .   To  p r e v e n t  

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

o v e r   an  i d l e r   r o l l e r   35,   u n d e r   a  s p e e d   c o n t r o l   r o l l e r  

37  and   o v e r   a n o t h e r   i d l e r   r o l l e r   39.  The  s p e e d   c o n t r o l  

r o l l e r   37  i s   s u p p o r t e d   on  a  l e v e r   41  f i x e d   to  a  r o t a r y  

s p e e d   c o n t r o l   d e v i c e   43.   Any  t e n d e n c y   to   t e n s i o n  

in  t he   w e a t h e r s t r i p   w i l l   c a u s e   t he   r o l l e r   to  m o v e  

u p w a r d s   to  s w i n g   t h e   l e v e r   41,   and  h e n c e   d e v i c e   4 3 ,  

c l o c k w i s e .   T h i s   w i l l   h ave   t he   e f f e c t   of   s p e e d i n g  

up  t h e   s p e e d   of   r o t a t i o n   of   r o l l e r s   3 1 , 3 3   to  k e e p  
t h e   w e a t h e r s t r i p   u n d e r   l i t t l e   or   no  t e n s i o n   as  i t  

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

i s   a l l o w e d   to  move  d o w n w a r d s   t oo   f a r ,   due  to  t he   r o l l e r s  

a d v a n c i n g   t he   s t r i p   t o o   q u i c k l y ,   t h i s   w i l l   a c t i v a t e  



t he   s p e e d   c o n t r o l   to  s l o w   down  the   r o l l e r s   u n t i l   t h e  

c o r r e c t   " e q u i l i b r i u m "   s p e e d   i s   r e a c h e d .  

Once  the   c o i l   of   w e a t h e r s t r i p   has   b e e n   b u i l t  

up  as  r e q u i r e d ,   t he   a p p a r a t u s   i s   s t o p p e d   and  one  o r  

more  b a n d s   15  ( f o u r ,   one  f o r   e a c h   r e c e s s ,   a r e   p r e f e r r e d )  

of  t a p e ,   w i r e ,   s t r i n g   or  t he   l i k e   a r e   w r a p p e d   a r o u n d  

t he   c o i l   to  h o l d   i t   in  p l a c e ,   and  t h e   w e a t h e r s t r i p  

can  t h e n   be  s e v e r e d   f rom  t h a t   on  t h e   s u p p l y   arm  1 1 .  

I d e a l l y ,   t h e   b a n d s   15  a r e   f o r m e d   of   t a p e   on  w h i c h   a  

t r a d e   mark  or  b r a n d   name  can   be  p r i n t e d .   The  p r o v i s i o n  

of  t he   d i s c o n t i n u o u s   c o r e ,   and  t he   r e c e s s e s   4  p r o v i d i n g  

a  d i s c o n t i n u o u s   p e r i p h e r y   f o r   t he   s i d e   w a l l s   3  a n d  

5,  a l l o w s   the   b a n d   15  e a s i l y   to  be  p l a c e d   in  p o s i t i o n .  

A f t e r   t h e   c o i l   h a s   b e e n   s e c u r e d ,   t he   s i d e   w a l l s  

3  and  5  a r e   s e p a r a t e d   f rom  e a c h   o t h e r .   T h i s   can   b e  

a c h i e v e d   by  f i r s t   r e l e a s i n g   or   r e m o v i n g   q u i c k   r e l e a s e  

f i t t i n g s   or  n u t s   and  b o l t s   ( n o t   shown)   or   p r e f e r a b l y  

a  s i n g l e   s c r e w   s p i n d l e   17.  The  b a n d e d   c o i l   can   t h e n  

be  r e m o v e d   f rom  t h e   r e e l ,   t he   r e e l   r e - a s s e m b l e d ,   a n d  

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

f o r m e d .  

In  the   a p p a r a t u s   shown  in  F i g u r e   2,  t he   w e a t h e r -  

s t r i p   9  i s   e n t r a i n e d   a r o u n d   g u i d e   and  c o u n t e r   p u l l e y s  

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

53  r o t a t i n g   p r e f e r a b l y   a t   a  c o n s t a n t   s p e e d   ( e . g .   1200  r p m )  

and  b e t w e e n   a s s o c i a t e d   g u i d e   b a r s .   I t   i s   t h e n   f ed   t h r o u g h  

a  g u i d e   to  a  h e a d   10  on  t he   end  of   arm  11,  as  in   t h e  

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

on  a  s t a n d a r d   r e e l   2  r o t a t i n g   a t  a   f i x e d   s p e e d ,   t h i s  

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

is   no  b a r r i e r   f i n   in  t he   w e a t h e r s t r i p )   w h i c h   m e a n s  

the   head   10  i s   t he   o t h e r   way  up  f rom  the   F i g u r e   1 

a r r a n g e m e n t .   In  t h i s   c o n s t r u c t i o n ,   t he   r o t a t i o n a l  

s p e e d   of  t he   c a p s t a n   53  i s   a l w a y s   s u c h   t h a t   t h e r e   i s  

a  t e n d e n c y   f o r   w e a t h e r s t r i p   to  be  f ed   f rom  i t   a t   a  

s p e e d   g r e a t e r   t h a n   the   s p e e d   a t   w h i c h   w e a t h e r s t r i p  

i s   wound  o n t o   the   r e e l   2.  A c c o r d i n g l y ,   t he   t a n g e n t i a l  



s p e e d   a t   t h e   s u r f a c e   of  t he   c a p s t a n   53  i s   f a s t e r   t h a n  

t h e   s p e e d   a t   w h i c h   the   w e a t h e r s t r i p   9  t h e r e o n   i s   a d v a n c e d ,  

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

53  t h e r e f o r e   h a s   a  p o l i s h e d   s u r f a c e ,   e . g .   i t   may  b e  

c h r o m e   p l a t e d .   Due  to  t he   s l i p p a g e ,   i t   i s   e n s u r e d  

t h a t   t h e   w e a t h e r s t r i p   9  i s   a l w a y s   p l a c e d   on  t he   r e e l  

2  u n d e r   s u b s t a n t i a l l y   no  t e n s i o n ,   t h u s   e n s u r i n g   t h e  

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

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

i s   s t o p p e d ,   and  t h e   w e a t h e r s t r i p   9  s e v e r e d   f rom  t h e  

s u p p l y   a t   t h e   h e a d   10,  and  the   l o o s e   end  i s   t e m p o r a r i l y  

f i x e d   so  t h a t   t h e   c o i l   w i l l   n o t   u n c o i l .   The  r e e l  

2  i s   t h e n   r e m o v e d   f rom  the   a p p a r a t u s ,   a  new  e m p t y   o n e  

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

a  new  c o i l .  

In  b o t h   t h e   c o n s t r u c t i o n s   of   F i g u r e   1  and  F i g u r e  

2,  t h e   m o v e m e n t   o f   t h e   arm  11  and  h e n c e   t h e   h e a d   1 0  

i s   c o n t r o l l e d   by  a  c o m m e r c i a l l y   a v a i l a b l e   t r a v e r s e  

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

s w i t c h e s ,   e t c .   Some  of   t he   c o n t r o l   s h a f t s   a r e   i l l u s t r a t e d  

in   F i g u r e   2,  b e t w e e n   the   c a p s t a n   53  and  r e e l   2;  t h i s  

u n i t   i s   n o t   shown  in  F i g u r e   1 .  

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

of   p i l e   w e a t h e r s t r i p   wound  by  t h e   m e t h o d s   and  a p p a r a t u s  

d e s c r i b e d   a b o v e .  

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

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

e x a m p l e ,   and  m o d i f i c a t i o n s   of  d e t a i l   can   be  made  w i t h i n  

t h e   s c o p e   and  s p i r i t   of  t he   i n v e n t i o n .  



1.  A p p a r a t u s   f o r   c o i l i n g   p i l e   w e a t h e r s t r i p   (9)  o r  l i k e  

c r u s h a b l e   e l o n g a t e   m a t e r i a l ,   c o m p r i s i n g   a  r e e l   ( 1  o r   2 )  

on  w h i c h   t he   w e a t h e r s t r i p   (9)  i s   to  be  wound ,   means   ( 1 0 , 1 1 )  

f o r   p l a c i n g   t he   w e a t h e r s t r i p   on  t he   r e e l   in  p a r a l l e l  

a d j a c e n t   rows   and  in  c o n c e n t r i c   l a y e r s ,   and  means   f o r  

r o t a t i n g   t he   r e e l   ( 1  o r   2)  so  t h a t   t he   w e a t h e r s t r i p   (9)  i s  

c o i l e d   t h e r e o n ,   c h a r a c t e r i s e d   in   t h a t   means   ( 3 1 , 3 3   or   5 3 )  

a r e   p r o v i d e d   f o r   a d v a n c i n g   t he   w e a t h e r s t r i p   (9)  to  t he   r e e l  

( 1  o r   2)  a t   a  s u f f i c i e n t   s p e e d   so  t h a t   t h e   w e a t h e r s t r i p   ( 9 )  

i s   u n d e r   s u b s t a n t i a l l y   no  t e n s i o n   when  i t   i s   p l a c e d   on  t h e  

r e e l   ( 1  o r   2 ) .  

2.  A p p a r a t u s   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 s e d   in  t h a t  

s a i d   m e a n s   f o r   a d v a n c i n g   t h e   w e a t h e r s t r i p   (9)  c o m p r i s e s   a  

c a p s t a n   (53 )   a r o u n d   w h i c h   s e v e r a l   t u r n s   of   w e a t h e r s t r i p   ( 9 )  

a r e   w o u n d ,   t h e   c a p s t a n   (53)   b e i n g   r o t a t e d   a t   s u c h   a  s p e e d  

r e l a t i v e   to   t h e   s p e e d   of   r o t a t i o n   of   t h e   r e e l   (2)   t h a t  

w e a t h e r s t r i p   (9)   i s   wound   o n t o   t h e   r e e l   (2)  a t   a  s p e e d   w h i c h  

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

c a p s t a n   ( 5 3 ) ,   and  t he   c a p s t a n   ( 5 3 )   h a v i n g   a  s u r f a c e   w h i c h  

i s   s u f f i c i e n t l y   s m o o t h   so  as  to  a l l o w   t h e   t u r n s   of  w e a t h e r -  

s t r i p   (9)   t h e r e o n   to  s l i p   so  t h a t   a t   a l l   t i m e s   d u r i n g   p l a c i n g  

of  t h e   w e a t h e r s t r i p   (9)   on  the   r e e l ( 2 ) ,   t h e r e   i s   s l i p p a g e  

at   t h e   c a p s t a n   ( 5 3 ) .  

3.  A p p a r a t u s   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 s e d   in  t h a t  

the   m e a n s   f o r   a d v a n c i n g   the   w e a t h e r s t r i p   (9)  c o m p r i s e s   a  

p a i r   of   c o - o p e r a t i n g   c o n t r a - r o t a t i n g   r o l l e r s   ( 3 1 , 3 3 )   b e t w e e n  

the   n i p   of  w h i c h   t he   w e a t h e r s t r i p   (9)  i s   a d v a n c e d   and  w h e r e -  

in  a  s p e e d   c o n t r o l   ( 43 )   i s   p r o v i d e d   f o r   t he   r o l l e r s   ( 3 1 , 3 3 )  

and  a  s e n s i n g   d e v i c e   ( 3 7 , 4 1 )   i s   c o n n e c t e d   to  t h e   s p e e d  

c o n t r o l   (43)   to  s e n s e   any  c h a n g e   in   t e n s i o n   in   the   w e a t h e r -  

s t r i p   (9)   as  i t   i s   p l a c e d   on  t h e   r e e l   (1)  to  c a u s e   t he   r a t e  

of  r o t a t i o n   of  t he   r o l l e r s   ( 3 1 , 3 3 )   to  be  i n c r e a s e d   o r  

d e c r e a s e d   a c c o r d i n g l y .  

4.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   1,  2  or   3  c h a r a c t e r i s e d  

in  t h a t   t he   m e a n s   f o r   p l a c i n g   t h e   w e a t h e r s t r i p   ( 9 )  

on  t h e   r e e l   c o m p r i s e s   a  f e e d e r   arm  (11)   h a v i n g   a  

h e a d   (10 )   w i t h   a  T - s h a p e d   s l o t   ( 2 1 )  t h e r e i n  



w h i c h   moves   r a d i a l l y   o u t w a r d s   f o r   e a c h   l a y e r   so  a s  

n o t   to  t e n s i o n   t he   w e a t h e r s t r i p   (9)  and  l a y   i t   l o o s e l y  

on  t h e   r e e l   ( 1  o r   2 ) ,   and  w h i c h   moves   f rom  s i d e   t o  

s i d e   a x i a l l y   of   t he   r e e l   ( 1  o r   2)  to  l a y   t h e   w e a t h e r -  

s t r i p   (9)   on  t h e   r e e l   ( 1  o r   2 ) .  

5.  A p p a r a t u s   a c c o r d i n g   to  c l a i m   4  c h a r a c t e r i s e d  

in   t h a t   t he   arm  (11)   l a y s   t he   w e a t h e r s t r i p   in   p o s i t i o n  

w i t h   t h e   p i l e   f a c i n g   i n w a r d s .  

6.  A  m e t h o d   f o r   c o i l i n g   w e a t h e r s t r i p   (9)  o n  

a  r e e l   ( 1  o r   2)  c h a r a c t e r i s e d   by  a d v a n c i n g   t he   w e a t h e r -  

s t r i p   (9)   u n d e r   s u b s t a n t i a l l y   no  t e n s i o n   to   t h e   r e e l  

( 1  o r   2 ) ,   r o t a t i n g   t he   r e e l   ( 1  o r   2)  and  p l a c i n g   t h e  

w e a t h e r s t r i p   (9)   on  t h e   r e e l   ( 1  o r   2)  u n d e r   s u b s t a n t i a l l y  

no  t e n s i o n   in   p a r a l l e l   a d j a c e n t   rows   and  in   c o n c e n t r i c  

l a y e r s .  

7.  A  m e t h o d   a c c o r d i n g   to  c l a i m   6  c h a r a c t e r i s e d  

by  t h e   f u r t h e r   s t e p   of   s e c u r i n g   t he   w e a t h e r s t r i p   ( 9 )  

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

by  i t s e l f .  

8.  A  m e t h o d   a c c o r d i n g   to   c l a i m   6  c h a r a c t e r i s e d  

by  t h e   f u r t h e r   s t e p   of  s e c u r i n g   t he   w e a t h e r s t r i p   ( 9 )  

w i t h   one  or  more   b a n d s   (15)   and  t h e n   r e m o v i n g   t h e  

c o i l   f r o m   t h e   r e e l   (1)  by  s e p a r a t i n g   t h e   r e e l   ( 1 )  

i n t o   two  or  more   p a r t s   ( 3 , 5 ) .  

9.  A  m e t h o d   a c c o r d i n g   to  c l a i m   6,  7  or   8 

c h a r a c t e r i s e d   in   t h a t   t he   w e a t h e r s t r i p   (9)   i s   p l a c e d  

on  t h e   r e e l   ( 1  o r   2)  w i t h   an  arm  (11)   w h i c h   i s   m o v a b l e  

t o w a r d s   and  away  f rom  a  c e n t r a l   r o t a t i o n a l   a x i s   o f  

t h e   r e e l   ( 1  o r   2)  and  to  and  f r o   p a r a l l e l   to  s a i d  

a x i s   so  t h a t   e a c h   l a y e r   of  w e a t h e r s t r i p   on  t h e   r e e l  

( 1  o r   2)  i s   l a i d   g e n t l y   o n t o   t he   r e e l   ( 1  o r   2)  o r  

a  p r e c e d i n g   l a y e r   u n d e r   l i t t l e   or  no  c o m p r e s s i o n ,  

in   p a r a l l e l   rows   and  c o n c e n t r i c   l a y e r s .  

10.  A  m e t h o d   a c c o r d i n g   to  a n y  o n e   of   c l a i m s  

6-9   c h a r a c t e r i s e d   in  t h a t   the   w e a t h e r s t r i p   (9)  i s  

a d v a n c e d   to  t h e   r e e l   (2)  by  means   of   a  c a p s t a n   ( 5 3 )  

r o t a t i n g   a t   a  c o n s t a n t   s p e e d .  

11.  A  m e t h o d   a c c o r d i n g   to  a n y  o n e   of   c l a i m s  



6-9  c h a r a c t e r i s e d   in  t h a t   t he   w e a t h e r s t r i p   (9)  i s  

a d v a n c e d   to  t he   r e e l   (1)  by  means   of  a  p a i r   of   c o n t r a -  

r o t a t i n g   r o l l e r s   ( 3 1 , 3 3 )   b e t w e e n   t he   n i p   t h e r e o f ,   t h e  

s p e e d   of   w h i c h   i s   c o n t r o l l e d   to  e n s u r e   t h a t   t he   w e a t h e r -  

s t r i p   (9)   as  i t   i s   p l a c e d   on  t he   r e e l   i s   u n d e r   s u b -  

s t a n t i a l l y   no  t e n s i o n .  

12.  A  c o i l   of   w e a t h e r s t r i p   when  f o r m e d   by  t h e  

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

13.  A  c o i l   of   w e a t h e r s t r i p   or   t he   l i k e   w h e n  

made  by  t he   a p p a r a t u s   of   c l a i m   1  or   t he   m e t h o d   o f   c l a i m  

6 .  
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