
Europaisch.es  Patentamt 

European  Patent  Office  ®  Publication  number:  0   0 3 5   3 0 6  
A ?  

Office  europeen  des  brevets 

©  EUROPEAN  PATENT  APPLICATION 

@  Application  number:  81200213.7  ®  Int.  CI  3:  B  65  B  27/06,  B  65  B  13 /08  

@  Date  of  filing:  24.02.81 

@>  Priority:  28.02.80  NL  8001196  @  Applicant:  ESTEL  HOOGOVENS  B.V.,  Kesslerplein  2, 
IJmuiden  (NL) 

©  Inventor:  Feldmann,  Petrus  Hubertus  Maria, 
Mezenhof  1  1  ,  Schagen  (NL) 

©  Date  of  publication  of  application:  09.09.81  Inventor:  van  Hesselingen,  Petrus,  Rhijnvis  Feithlaar.  47, 
Bulletin  81/36  Alkmaar(NL) 

Inventor:  Vos,  Barthold  Ulfert,  Borgerdiep  9,  Zaandam 
(NL) 

@  Representative  :  van  Buytene,  Arie  Jacobus  et  al,  p/a 
@  Designated  Contracting  States:  AT  BE  DE  FR  GB  IT  LU  Este!  Hoogovens  B.V.  P.O.Box  10.000,  NL-1970  CA 

NL  IJmuiden  (NL) 

(54)  Method  for  circumferentially  binding  a  coil  having  an  axis  extending  horizontally  and  binding  apparatus  for  use  in  the 
method. 

To  avoid  the  need  for  awkward  and  possibly  hazardous 
movements  by  an  operator  when  binding  a  large  coil,  e.g.  of 
steel  strip,  a  binding  apparatus  has  an  arm  13  swingable  about 
an  axis  15  by  cylinder  14  and  carrying  at  its  end  a  binding  head 
17.  In  use,  the  arm  13  is  brought  into  position  D  where  the  bind- 
ing  element  is  inserted  into  the  head  which  holds  it  while  the 
arm  13  is  then  swung  to  the  position  C.  The  head  17  then  oper- 
ates  to  pass  the  binding  strip  through  the  head  so  that  its  end 
reaches  the  position  E  where  it  can  conveniently  be  tied  by  the 
operator. 



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   f o r  

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

h o r i z o n t a l l y   and  b i n d i n g   a p p a r a t u s   fo r   use  in  t he   m e t h o d .  

In  t he   p r o c e s s ,   an  e l o n g a t e   b i n d i n g   e l e m e n t   in  t he   f o r m  

of  a  l e n g t h   of  b i n d i n g   m a t e r i a l ,   such   as  fo r   e x a m p l e   a 

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

c o i l   and  i t s   ends   a r e   f a s t e n e d   t o g e t h e r .   By  s a y i n g   t h a t  

t he   c o i l   has   i t s   a x i s   e x t e n d i n g   h o r i z o n t a l l y ,   we  do  n o t  

mean  t h a t   the   i n v e n t i o n   is   r e s t r i c t e d   to  c o i l s   whose   a x i s  

is   p r e c i s e l y   l e v e l .   We  i n t e n d   the   t e r m   to  c o v e r   any  c o i l  

w h i c h   is   s u p p o r t e d   l y i n g   on  i t s   s i d e ,   no t   on  i t s   e n d .  

The  i n v e n t i o n   is  e s p e c i a l l y   a p p l i c a b l e   to  t h e  

b i n d i n g   of  c o i l s   of  s t e e l   s t r i p ,   bu t   is  no t   r e s t r i c t e d   t o  

t h i s   u s e .   The  b i n d i n g   of  s u c h   c o i l s   has   g e n e r a l l y   b e e n  

done   m a n u a l l y   w h i c h ,   as  d e s c r i b e d   b e l o w ;   is  a n  

u n c o m f o r t a b l e   and  even   h a z a r d o u s   o p e r a t i o n .   The  c o i l  

b e i n g   l a r g e ,   awkward   p o s i t i o n i n g   of  the   body  is   r e q u i r e d ,  

in  o r d e r   to  p a s s   a  b i n d i n g   s t r i p   a r o u n d   i t .  

P r o p o s a l s   for   a t   l e a s t   p a r t i a l   a u t o m a t i o n   of  t h i s  

b i n d i n g   have   been   made .   NL  7 0 . 0 6 2 3 5   b r i e f l y   d e s c r i b e s   a 

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

t h e  b i n d i n g   s t r i p   is  p a s s e d   so  as  to  e n c i r c l e   t he   c o i l .  



FR  2  024  187  i l l u s t r a t e s   a  m a c h i n e   f o r   b i n d i n g   s t a c k s   o f  

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

t h e   s t a c k .  

The  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   i s   to  r e l i e v e  

t h e   d i f f i c u l t i e s ,   in  t he   fo rm  of  an  a w k w a r d   p o s i t i o n   o f  

t h e   body   and  low  r e l i a b i l i t y   e n c o u n t e r e d   d u r i n g   m a n u a l  

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

The  p r e s e n t   i n v e n t i o n   as  c l a i m e d   is   i n t e n d e d   t o  

p r o v i d e   a  r e m e d y .  

The  b i n d i n g   e l e m e n t   can  be  e a s i l y   s e c u r e d   by  t h e  

o p e r a t o r ,   fo r   e x a m p l e   when  a  s t r i p   is   u s e d   as  t h e  

b i n d i n g ,   by  s l i d i n g   a  s e a l   ove r   one  p a r t   of  the   s t r i p   a n d  

by  s t r e t c h i n g   and  s e a l i n g   t he   s t r i p   w i t h   a  k n o w n  

s t r e t c h i n g   and  s e a l i n g   d e v i c e .   The  bound   c o i l   can  b e  

t r a n s p o r t e d   v e r t i c a l l y ,   fo r   e x a m p l e   by  means   of  a n  

o v e r h e a d   c r a n e ,   or  h o r i z o n t a l l y ,   f o r   e x a m p l e   w i t h   t h e   a i d  

of   a  f o r k - l i f t   t r u c k .  

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

p r e s e n t   i n v e n t i o n   a r e   t h a t   i t   i s   no  l o n g e r   n e c e s s a r y   f o r  

t h e   o p e r a t o r   to  bend   down  to  i n s e r t   and  p i c k   up  t h e  

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

a c h i e v e d   in  t h a t   t he   c o i l   can  now  be  bound   by  t h e  

o p e r a t o r   who  r e m a i n s   a t   one  s i d e ,   so  t h a t ,   as  w i l l   b e  

d e s c r i b e d   in  f u r t h e r   d e t a i l   b e l o w ,   i t   i s   no  l o n g e r  

n e c e s s a r y   fo r   t h e   o p e r a t o r   to  c r o s s   t he   c o i l   d e l i v e r y  



c o n v e y o r .   In  a d d i t i o n ,   t he   t i m e   n e e d e d   fo r   b i n d i n g   i s  

s h o r t e r   b e c a u s e ,   even   in  the   c a s e   of  s m a l l   c o i l s ,   no  m o r e  

b i n d i n g   is   d e l i v e r e d   t h a n   is  s t r i c t l y   n e c e s s a r y .  

F u r t h e r m o r e ,   t he   b i n d i n g   arm  can  be  b r o u g h t   to  a  r e s t  

p o s i t i o n   in  w h i c h   the   c o i l   can  be  l i f t e d   v e r t i c a l l y   by  a  

c r a n e ,   s i n c e   t h e r e   is  no  o b s t a c l e   above   t he   c o i l .  

One  e m b o d i m e n t   of  t he   i n v e n t i o n   w i l l   be  d e s c r i b e d  

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

w h i c h :  

F i g u r e   1  is   a  d i a g r a m m a t i c   o v e r h e a d   v i ew   of  a  

s t r e t c h e r   l e v e l l e r   i n s t a l l a t i o n   fo r   c o l d - r o l l e d   s t e e l  

s t r i p ,   i n c l u d i n g   a  c o i l   b i n d i n g   s t a t i o n ,  

F i g u r e   2  is  a  s i d e   v i e w ,   on  s e c t i o n   l i n e   I I - I I   o f  

F i g u r e   1  of  the   b i n d i n g   m a c h i n e   e m b o d y i n g   t he   i n v e n t i o n ,  

F i g u r e   3  is   an  o v e r h e a d   v i ew   of  t h e   b i n d i n g   m a c h i n e  

in  t he   d i r e c t i o n   of  a r r o w   I I I   in  F i g u r e   2,  a n d  

F i g u r e   4  i s   a  more  d e t a i l e d   v i e w   of  the   d r i v e   u n i t  

m a r k e d   IV  in  F i g u r e   2 .  

F i g u r e   1  shows   a  s t r e t c h e r   l e v e l l e r   for   c o l d - r o l l e d  

s t e e l   s t r i p .   The  s t r i p   is  d e l i v e r e d   by  t he   f e e d i n g  

c o n v e y o r   2  in  the   form  of  c o i l s   w h i c h   a r e   t h e n   u n c o i l e d  

a t   3.  A f t e r   b e i n g   c o i l e d   a g a i n   a t   4,  t he   c o i l   i s  

t r a n s p o r t e d   by  a  d e l i v e r y   c o n v e y o r  5   w h i c h   i n c l u d e s   a  

c o i l   l i f t i n g   c a r r i a g e   9  ( s ee   F i g u r e   2 ) ,   e x t e n d i n g   b e n e a t h  

t h e   c o i l i n g   s t a t i o n ,   by  means   of  w h i c h   the   c o i l   i s  



t r a n s f e r r e d   to  a  b i n d i n g   s t a t i o n   60.  H e r e ,   t he   c o i l ,  

w h i c h   is   l y i n g   on  s a d d l e s   23,  is   b o u n d .   F o l l o w i n g  

b i n d i n g ,   t he   c o i l   can  be  t r a n s f e r r e d   by  t h e   c o i l   l i f t i n g  

c a r r i a g e   9  to  one  of  p o s i t i o n s   61  to  65,  b e i n g   r o t a t e d  

a b o u t   a  v e r t i c a l   a x i s   t h r o u g h   a  q u a r t e r   of  a  t u r n .   T h e  

c o i l s   a r e   r e m o v e d   e i t h e r   f rom  p o s i t i o n s   60  to  65  by  m e a n s  

of   an  o v e r h e a d   c r a n e   or  f rom  p o s i t i o n   61  to  65  w i t h   a  

f o r k - l i f t   t r u c k .   The  u s u a l   c o i l   d i m e n s i o n s   a r e :   w i d t h  

600  to  1500  mm  and  d i a m e t e r   1000  to  1800  mm. 

In  t he   b i n d i n g   o p e r a t i o n ,   a  b i n d i n g   e l e m e n t ,   e . g .   a  

b i n d i n g   s t r i p ,   has   to  be  w r a p p e d   a r o u n d   t he   c i r c u m f e r e n c e  

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

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

m a n u a l l y ,   t he   o p e r a t o r ' s   i n i t i a l   p o s i t i o n   i s   a t   7 0 .  

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

p a s s e d   back   u n d e r   the   c o i l   f rom  p o s i t i o n   71.   T h i s   m e a n s  

t h a t   to  i n s e r t   t he   b i n d i n g   a t   71  and  to  p i c k   i t   up  a t   7 0 ,  

t h e   o p e r a t o r   has   to  p e r f o r m   awkward   b e n d i n g   m o v e m e n t s .  

In  a d d i t i o n ,   b e f o r e   i n s e r t i n g   the   b i n d i n g ,   t he   o p e r a t o r  

h a s   to  c r o s s   t he   d e l i v e r y   c o n v e y o r   l i n e   5,  w h i c h   i s   a  

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

c a r r i a g e   9,  and  a f t e r   i n s e r t i n g   t he   b i n d i n g ,   he  has   t o  

r e t u r n   f rom  p o s i t i o n   71  to  70.   T h e s e   m o v e m e n t s   a r e  

u n c o m f o r t a b l e   and  h a z a r d o u s .  

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



w h i c h   o v e r c o m e s   t h e s e   d i f f i c u l t i e s ,   is   shown  in  F i g u r e s   2 

and  3.  The  c o i l   8  i s   shown  l y i n g   on  the   s a d d l e s   23  ( w h i c h  

a r e   p r o v i d e d   w i t h   g r o o v e s   for   i n s e r t i o n   of  t he   b i n d i n g  

band   u n d e r   t he   c o i l )   of  t he   b i n d i n g   p o s i t i o n   60  of  t h e  

d e l i v e r y   c o n v e y o r   5,  w h i c h   is   p r o v i d e d   w i t h   t he   c o i l  

l i f t i n g   c a r r i a g e   9.  M o u n t e d   on  a  b a s e   p l a t e   10  i s   a  

s w i v e l l i n g   ma in   arm  11,  w h i c h   can  be  swung  a b o u t   i t s  

p i v o t i n g   a x i s   by  t he   p n e u m a t i c   c y l i n d e r   12.  The  end  o f  

t h e   main   arm  11  r e m o t e   f rom  t he   p i v o t i n g   a x i s   is  a t t a c h e d  

to  a  r o t a r y   b i n d i n g   arm  13,  w h i c h   is   p i v o t a l l y   m o u n t e d   o n  

t he   main  arm  so  t h a t   i t   can  be  r o t a t e d   by  a  p n e u m a t i c  

r o t a t i o n   c y l i n d e r   14  a b o u t   i t s   c e n t r e   of  r o t a t i o n   15.  A t  

t h e   end  of  t he   b i n d i n g   arm  13  w h i c h   is   c r a n k e d   so  as  t o  

e x t e n d   p a r a l l e l   to  the   a x i s   of  the   c o i l ,   is   the   b i n d i n g  

h e a d   17.  The  b i n d i n g   arm  13  i s   b a l a n c e d   a r o u n d   i t s  

c e n t r e   of  r o t a t i o n   15  by  a  c o u n t e r - w e i g h t   1 8 .  

The  b i n d i n g   head   17  has   a  d r i v e   u n i t   shown  in  F i g u r e  

4  and  a  s e t   of  h a r d e n e d   s t e e l   r o l l e r s   19  and  20.  The  s e t  

of  s t e e l   r o l l e r s   a re   a b l e   to  run  f r e e l y   in  one  d i r e c t i o n ,  

f o r   e x a m p l e   by  means   of  a  r a t c h e t   m e c h a n i s m   (no t   s h o w n )  

and  can  be  d r i v e n   in  the   same  d i r e c t i o n   by  a  p n e u m a t i c  

m o t o r   21.  The  l o w e r   r o l l e r   20  i s   m o u n t e d   on  a  s h a f t   25 

so  t h a t   i t   can  be  r e t r a c t e d   f rom  the   u p p e r   r o l l e r   by  t h e  

a c t u a t i o n   of  a  l o c k i n g   c y l i n d e r   22  ( s ee   b r o k e n   l i n e s   i n  

F i g u r e   4 ) .  



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

o p e r a t o r   r e m a i n s   s t a n d i n g   a t   t he   l e f t - h a n d   s i d e   as  s e e n  

in  F i g u r e   2;  a f t e r   a  c o i l   8  i s   p l a c e d   on  the   s a d d l e s   23 

of   t he   b i n d i n g   s t a t i o n   60  by  t he   c o i l   l i f t i n g   c a r r i a g e   9 ,  

t h e   ma in   arm  11  i s   moved  f rom  a  r e s t   p o s i t i o n   A  to  a  

w o r k i n g   p o s i t i o n   B  by  t h e   p n e u m a t i c   c y l i n d e r   12  when  t h e  

s t a r t   command  has   been   g i v e n .   In  t h i s   w o r k i n g   p o s i t i o n ,  

t h e   s w i n g i n g   a x i s   of  t he   b i n d i n g   arm  13  i s   s u b s t a n t i a l l y  

a t   t h e   a x i s   of  t he   c o i l   ( b u t   i t   may  be  s l i g h t l y   o f f s e t  

f r o m   the   c o i l   a x i s ) .   The  b i n d i n g   arm  13  i s   t h e n   swung  b y  

t h e   r o t a t i o n   c y l i n d e r   14  f rom  p o s i t i o n   C  to  i t s   i n i t i a l  

o p e r a t i n g   p o s i t i o n   D.  The  b i n d i n g   s t r i p   ( w h i c h   i s   f o r  

e x a m p l e   one  q u a r t e r   of  an  i n c h   w ide )   i s   t h e n   i n s e r t e d   b y  

t h e   o p e r a t o r   b e t w e e n   the   f r e e - r u n n i n g   r o l l e r s   19  and  20  

of   t he   d r i v e   u n i t   of  t r a n s p o r t   head   17  and  i s   t h u s  

c l a m p e d   and  h e l d   by  t he   b i n d i n g   h e a d .   A  f u r t h e r   c o m m a n d  

i s   g i v e n ,   w h i c h   c a u s e s   t he   b i n d i n g   arm  13  to  be  s w u n g  

f r o m   p o s i t i o n   D  to  i t s   s e c o n d   o p e r a t i n g   p o s i t i o n   C .  

T h i s   c a u s e s  t h e   b i n d i n g   head   to  move  t h r o u g h   1 8 0 0  

a r o u n d   the   c i r c u m f e r e n c e   of  t he   c o i l ,   t h r o u g h   a  p o i n t  

v e r t i c a l l y   a b o v e   t he   c o i l   a x i s ,   so  t h a t   t h e   b i n d i n g   s t r i p  

i s   b r o u g h t   to  l i e   o v e r   a t   l e a s t   1800  of  t h e   c o i l  

c i r c u m f e r e n c e   i n c l u d i n g   more  t h a n   900  of  t h e   u p p e r   h a l f  

o f   t h e   c o i l .   Then  the   s e t   of  r o l l e r s   19  and  20  a r e   s e t  

in  m o t i o n   by  the   p n e u m a t i c   m o t o r   21,   so  t h a t   t he   b i n d i n g  



s t r i p   is  p u s h e d   t h r o u g h   the   g r o o v e s   ( n o t   shown)  in  t h e  

s a d d l e s   23  u n t i l   a  p r e d e t e r m i n e d . l e n g t h   EC  of  f r e e   s t r i p  

has   been   d e l i v e r e d   and  is   p r o t r u d i n g   up  to  a  p o s i t i o n  

s u i t a b l e   for   s e c u r i n g   of  the   e n d s   of  the   s t r i p .  

F o l l o w i n g   t h i s ,   r o l l e r   20  is   f o l d e d   back   by  t he   p n e u m a t i c  

c y l i n d e r   22  f rom  p o s i t i o n   F  to  p o s i t i o n   G  ( F i g u r e   4)  s o  

t h a t   the   b i n d i n g   s t r i p   is  r e l e a s e d .   F i n a l l y ,   t he   e n d s   o f  

t h e   s t r i p   a re   s e c u r e d   by  the   o p e r a t o r   and  the   main   arm  1 1  

is   r e t u r n e d   f rom  p o s i t i o n   B  to  i t s   r e s t   p o s i t i o n   A .  

Wi th   the   main  arm  11  in  the   r e s t   p o s i t i o n   A,  t h e  

c o i l  8   can  be  r e m o v e d   v e r t i c a l l y   be  means   of  an  o v e r h e a d  

c r a n e .  

The  b i n d i n g   m a c h i n e   is  in  t h i s   e m b o d i m e n t   p o w e r e d  

by  c o m p r e s s e d   a i r   at   6  a tm.   The  n e c e s s a r y   p n e u m a t i c  

e q u i p m e n t   is  h o u s e d  i n   a  c o n t r o l   c a b i n e t   24.  The  b i n d i n g  

c y c l e   l e n d s   i t s e l f   to  c o n t r o l   by  a  p r o g r a m m a b l e   c o n t r o l  

u n i t .  



1.  A  m e t h o d   fo r   c i r c u m f e r e n t i a l l y   b i n d i n g   a  c o i l   ( 8 )  

h a v i n g   an  a x i s   e x t e n d i n g   h o r i z o n t a l l y ,   w h e r e i n   a n  

e l o n g a t e   b i n d i n g   e l e m e n t   in  t he   fo rm  of  a  l e n g t h   o f  

b i n d i n g   m a t e r i a l   is   p a s s e d   a r o u n d   t he   c i r c u m f e r e n c e   o f  

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

c h a r a c t e r i s e d   by  the   s t e p s   o f  

a)  m o v i n g   a  b i n d i n g   h e a d   (17)  i n t o   an  i n i t i a l   o p e r a t i n g  

p o s i t i o n   ( D )   s a i d   b i n d i n g   head   h a v i n g   means   ( 1 9 , 2 0 )   f o r  

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

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

and  b e i n g   c a r r i e d   by  a  b i n d i n g   arm  (13)  w h i c h   is   a r r a n g e d  

to  s w i n g   a r o u n d   an  a x i s   s p a c e d   f rom  the   b i n d i n g   h e a d ,  

b)  e n g a g i n g   the   b i n d i n g   e l e m e n t   in  s a i d   b i n d i n g   h e a d  

(17)  so  as  to  be  h e l d   t h e r e b y ,  

c)  c a u s i n g   s a i d   arm  (13)  to  sw ing   a r o u n d   i t s   s a i d   a x i s  

f r o m   s a i d   i n i t i a l   o p e r a t i n g   p o s i t i o n   (D)  to  a  s e c o n d  

o p e r a t i n g   p o s i t i o n   (C)  so  as  to  c a r r y   t he   b i n d i n g   e l e m e n t  

h e l d   by  the   b i n d i n g   head   c i r c u m f e r e n t i a l l y   a r o u n d   t h e  

c o i l   so  t h a t   t he   b i n d i n g   e l e m e n t   i s   c u a s e d   to  l i e   a r o u n d  

a t   l e a s t   1800  of  t he   c o i l   c i r c u m f e r e n c e   i n c l u d i n g   a  m a j o r  

p a r t   of  t he   u p p e r   h a l f   of  t h e   c i r c u m f e r e n c e   of  t he   c o i l ,  

d)  o p e r a t i n g   s a i d   b i n d i n g   h e a d   when  in  s a i d   s e c o n d  

o p e r a t i n g   p o s i t i o n   (C)  so  as  to  p a s s   a  s u f f i c i e n t   l e n g t h  

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



b i n d i n g   head   to  p r o v i d e   a  f r e e   end  l e n g t h   of  t he   b i n d i n g  

e l e m e n t   s u i t a b l e   fo r   s e c u r i n g   to  the   o t h e r   end  of  t h e  

b i n d i n g   e l e m e n t ,   a n d  

e)  c a u s i n g   the   b i n d i n g   head   to  r e l e a s e   the   b i n d i n g  

e l e m e n t   so  as  to  a l l o w   the   s e c u r i n g   of  the   ends   of  t h e  

b i n d i n g   e l e m e n t   to  e a c h   o t h e r .  

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

arm  is  a r r a n g e d   to  sw ing   t h r o u g h   a t   l e a s t   180°  f rom  s a i d  

i n i t i a l   o p e r a t i n g   p o s i t i o n   (D)  to  s a i d   s e c o n d   o p e r a t i n g  

p o s i t i o n   (C)  so  as  to  move  s a i d   b i n d i n g   head   a l o n g   a  p a t h  

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

a x i s .  

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

d u r i n g   s a i d   s t e p   ( d ) ,   the   s a i d   f r e e   end  l e n g t h   of  t h e  

b i n d i n g   e l e m e n t   is  g u i d e d   u n d e r   t he   c o i l   by  a  g r o o v e  

l o c a t e d   in  a  s u p p o r t   (23)  fo r   the   c o i l ,  

4.  B i n d i n g   a p p a r a t u s   fo r   use   in  c a r r y i n g   ou t   the   m e t h o d  

of  c l a i m   1,  h a v i n g   a  b i n d i n g   arm  (13)  c a r r y i n g   a  b i n d i n g  

head   (17)  and  r o t a t a b l y   m o u n t e d   so  as  to  swing   a r o u n d   a n  

a x i s   s p a c e d   f rom  s a i d   b i n d i n g   head   f rom  an  i n i t i a l  

o p e r a t i n g   p o s i t i o n   (D)  to  a  s e c o n d   o p e r a t i n g   p o s i t i o n  

(C) ,   t he   b i n d i n g   head   (17)  h a v i n g   r e l e a s a b l e   h o l d i n g  

means   ( 1 9 , 2 0 )   f o r   an  e l o n g a t e   b i n d i n g   e l e m e n t   and  d r i v e  

means   ( 1 9 , 2 0 , 2 1 )   a d o p t e d   to  c a u s e   t he   b i n d i n g   e l e m e n t ,  

when  h e l d   by  the   h o l d i n g   m e a n s ,   to  p a s s   l o n g i t u d i n a l l y  



t h r o u g h   the   b i n d i n g   h e a d .  

5.  B i n d i n g   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  w h e r e i n   s a i d  

b i n d i n g   arm  (13)  i s   r o t a t a b l y   m o u n t e d   o n  a   s e c o n d   a r m  

(11)  w h i c h   is  i t s e l f   s w i n g a b l e   a b o u t   an  a x i s   s p a c e d   f r o m  

t h e   s w i n g i n g   a x i s   of  t he   b i n d i n g   arm  ( 1 3 ) ,   t he   s w i n g i n g  

m o v e m e n t   of  t he   s e c o n d   arm  (11)  b e i n g   s u c h   as  to  b r i n g  

t h e   s w i n g i n g   a x i s   of  t he   b i n d i n g   arm  s u b s t a n t i a l l y   to  t h e  

p o s i t i o n   of  t he   c o i l   a x i s .  

6.  B i n d i n g   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  or  c l a i m   5 

w h e r e i n   t he   b i n d i n g   arm  (13)  i s   b a l a n c e d   a b o u t   i t s  

s w i n g i n g   a x i s   by  a  c o u n t e r w e i g h t   ( 1 8 ) .  
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