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©  Method  for  winding. 

©  A  spool  (10)  where  an  elongated  metal  element 
(25)  is  to  be  wound,  comprises  a  core  (12)  and  two 
flanges  (14).  The  core  (12)  and/or  the  flanges  (14) 
comprise  at  least  one  reference  mark  (18).  The  core 
comprises  at  least  one  fixing  hole  (16).  At  least  one 
of  the  fixing  holes  (16)  is  located  at  a  predetermined 
distance  from  the  reference  mark  (18).  The  leading 
end  of  the  elongated  element  is  plastically  bent. 
Next  the  reference  mark  (18)  is  located  and  the  bent 
part  of  the  elongated  element  (25)  is  put  into  one  of 
the  fixing  holes  (16).  Thereafter  the  elongated  ele- 
ment  (25)  is  wound  on  the  spool  (10). 16  18  16 

00 
CM 
CM 

00 

Rank  Xerox  (UK)  Business  Services 
(3.  10/3.09/3.3.4) 



1 EP  0  580  228  A1 2 

The  invention  relates  to  a  method  of  and  an 
apparatus  for  winding  an  elongated  metal  element 
to  a  spool.  The  invention  also  relates  to  a  spool  for 
carrying  a  plurality  of  windings  of  an  elongated 
metal  element. 
The  term  "spool"  also  refers  to  a  bobbin  and/or  a 
reel.  The  spool  may  be  made  of  metal  or  of  a 
synthetic  material  such  as  plastic. 

Elongated  metal  elements  such  as  steel  wires 
and  steel  cords  are  conveniently  wound  on  spools 
for  storage  at  the  wire  or  cord  manufacturers  and 
for  transport  to  the  customers. 

During  the  past  ten  years  continuous  efforts 
have  been  made  to  automate  the  process  of  wind- 
ing  elongated  metal  elements  on  a  spool,  including 
the  step  of  fixing  the  leading  end  of  the  elongated 
element,  i.e.  the  end  of  the  elongated  element  at 
empty  spool. 

The  design  of  the  spool  and/or  the  process  of 
winding  must  fulfill  a  plurality  of  requirements  in 
order  to  be  automated  appropriately. 

A  first  requirement  is  that  as  less  possible  of 
damage  on  the  elongated  element  must  occur  dur- 
ing  the  beginning  of  the  winding  process  and  dur- 
ing  the  winding  process  itself. 

A  second  requirement  is  that  waste  of  the 
elongated  element  is  to  be  avoided  as  much  as 
possible.  This  means  that,  during  unwinding  and 
after  being  unwound,  the  elongated  element  should 
be  used  over  its  entire  length,  i.e.  from  the  trailing 
end  (the  cord  end  at  full  spool)  to  the  leading  end 
(the  cord  end  at  empty  spool). 

A  third  requirement  is  that  fixing  means  used 
to  fix  the  leading  end  during  the  beginning  of  the 
winding  process  must  not  lead  to  residual  products 
which  fall  on  the  floor  during  the  subsequent  un- 
winding  process  and  which  pollute  the  working 
environment. 

A  fourth  requirement  is  that  no  time  losses 
must  occur  during  winding  and  unwinding.  This 
means  that  the  fixing  and  unfixing  of  the  trailing 
end  should  be  done  in  a  short  time  period. 

A  fifth  requirement  is  that  the  great  mass  of 
existing  metal  spools  now  in  use,  should  be  prefer- 
ably  used  -  with  or  without  some  necessary  ad- 
aptations  -  in  the  eventually  automated  process. 

Yet  another  requirement  is  that  adaptations  to 
the  existing  spools  may  not  lead  to  loss  of  the 
mechanical  strength  of  the  spools  and  especially  of 
the  core  of  the  spools. 

Despite  continuous  efforts  in  the  field,  it  has 
been  found  difficult  to  meet  all  of  the  above-men- 
tioned  requirements  and  to  develop  a  spool  and  a 
winding  process  that  can  be  automated. 

It  is  an  object  of  the  present  invention  to  pro- 
vide  a  spool  and  a  process  of  winding  the  spool, 
whereby  the  spool  and  the  process  are  such  that 
the  process  can  be  automated,  that  no  substantial 

damages  on  the  elongated  element  occur,  that 
substantial  waste  of  the  elongated  element  is 
avoided,  that  residual  products  which  pollute  the 
working  environment  are  avoided,  that  no  time 

5  losses  occur  and  that  the  great  mass  of  existing 
metal  spools  can  still  be  used  without  leading  to 
loss  of  mechanical  strength  of  these  spools. 

According  to  a  first  aspect  of  the  present  in- 
vention,  there  is  provided  a  method  of  winding  an 

io  elongated  metal  element  to  a  spool.  The  elongated 
element  comprises  hereby  a  leading  end,  i.e.  the 
end  at  empty  spool.  The  spool  comprises  a  core 
and  two  flanges.  The  core  and/or  at  least  one  of 
the  flanges  comprises  at  least  one  reference  mark. 

75  The  core  further  comprises  at  least  one  fixing  hole. 
The  fixing  hole  is  located  at  a  predetermined  dis- 
tance  from  the  reference  mark.  The  method  com- 
prises  following  steps  : 

(i)  plastically  bending  the  leading  end  of  the 
20  elongated  element  thereby  creating  a  bent  part; 

(ii)  locating  the  reference  mark; 
(iii)  putting  the  bent  part  of  the  leading  end  in 
the  fixing  hole; 
(iv)  pressing  the  elongated  element  by  means  of 

25  a  roller  to  the  core; 
(v)  rotating  the  spool  over  a  number  of  turns  in 
the  winding  direction  at  a  predetermined  first 
rotation  speed; 
(vi)  removing  the  roller  from  the  elongated  ele- 

30  ment; 
(vii)  further  rotating  the  spool  in  the  winding 
direction  at  a  predetermined  second  rotation 
speed. 
Within  the  context  of  this  invention  the  term 

35  "hole"  shall  mean  either  a  common  hole  or  a 
recess  with  a  sufficient  depth  to  perform  the  func- 
tion  of  a  common  hole. 
As  a  consequence,  a  "fixing  hole"  also  comprises 
a  recess  with  a  sufficient  depth  to  hold  the  bent 

40  part  of  the  leading  end  of  the  elongated  element. 
The  above-mentioned  method  can  be  automat- 

ed. 
With  respect  to  the  above-mentioned  requirements 

45  -  apart  from  the  plastical  deformation  of  the 
leading  end,  no  damage  occurs  to  the  elon- 
gated  element  and  no  waste  is  created; 

-  no  residual  products,  such  as  adhesive  tapes 
which  pollute  the  working  environment,  are 

50  used; 
-  the  above-enumerated  steps  can  be  carried 

out  without  loss  of  time; 
-  existing  spools  can  be  easily  provided  with  a 

reference  mark  and  with  fixing  holes  without 
55  leading  to  a  substantial  loss  of  mechanical 

strength. 
The  reference  mark  may  take  a  lot  of  possible 

forms  dependent  upon  the  method  of  locating  the 
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reference  mark.  If,  by  way  of  one  example,  the 
method  of  locating  the  reference  mark  is  an  optical 
method,  an  optical  reference  mark  is  used  on  the 
spool. 
If,  by  way  of  another  example,  the  method  of 
locating  the  reference  mark  is  an  electromagnetic 
method,  a  magnetic  strip  can  be  used  as  reference 
mark  on  the  core  or  on  the  flange  of  the  spool. 

Preferably,  the  reference  mark  is  a  hole  ("refer- 
ence  hole")  in  the  core  of  the  spool  and  the  refer- 
ence  hole  is  located  mechanically  and  simply  by 
means  of  a  pin.  The  pin  is  brought  under  a  certain 
pressure  into  contact  with  the  core  of  the  spool  at  a 
predetermined  distance  from  one  of  the  flanges. 
This  distance  is  the  same  distance  between  the 
reference  hole  and  one  of  the  flanges.  Preferably, 
the  reference  hole  is  in  the  middle  of  the  core 
between  the  two  flanges.  The  spool  is  then  rotated 
relatively  to  the  pin.  As  soon  as  the  reference  hole 
passes  the  pin,  the  pin  is  pushed  into  the  reference 
hole.  The  size  of  the  pin  is  such  that  it  fits  exactly 
into  the  reference  hole.  As  a  consequence,  the 
rotation  of  the  spool  is  stopped  at  an  exactly  pre- 
determined  place  which  unambiguously  determines 
the  position  of  a  fixing  hole. 

The  term  "reference  hole"  also  comprises  a 
recess  with  a  sufficient  depth  to  hold  the  pin  and 
stop  the  rotation  of  the  spool. 

The  first  rotation  speed  may  be  smaller  than 
the  second  rotation  speed. 

According  to  a  second  aspect  of  the  present 
invention,  there  is  provided  an  apparatus  for  wind- 
ing  an  elongated  metal  element  to  a  spool.  The 
elongated  element  comprises  a  leading  end.  The 
spool  comprises  a  core  and  two  flanges.  The  core 
and/or  at  least  one  of  the  flanges  comprise  at  least 
one  reference  mark.  The  core  comprises  at  least 
one  fixing  hole. 

The  apparatus  comprises  : 
-  means  for  plastically  bending  the  leading  end 

of  the  elongated  element  thereby  creating  a 
bent  part; 

-  means  for  locating  the  reference  mark  on  the 
core; 

-  means  for  putting  the  bent  part  of  the  leading 
end  in  the  fixing  hole; 

-  means  for  pressing  the  elongated  element  to 
the  core  of  the  spool; 

-  means  for  rotating  the  spool  in  the  winding 
direction. 

Preferably,  the  reference  mark  is  a  hole  ("refer- 
ence  hole")  and  the  means  for  locating  the  refer- 
ence  hole  comprise  a  pin. 

According  to  a  third  aspect  of  the  present 
invention,  there  is  provided  a  spool  for  carrying  a 
plurality  of  windings  of  an  elongated  metal  element. 
The  elongated  element  comprises  a  leading  end. 
The  said  spool  comprises  a  core  and  two  flanges. 

The  core  comprises  at  least  one  fixing  hole  to  fix 
the  leading  end  of  the  elongated  element  to  the 
core  of  the  spool.  The  core  and/or  at  least  one  of 
the  flanges  comprises  at  least  one  reference  mark. 

5  The  reference  mark  is  located  at  a  predetermined 
distance  from  at  least  one  of  the  fixing  holes  in 
order  to  indicate  the  position  of  this  fixing  hole. 

Preferably,  the  reference  mark  is  a  hole  ("refer- 
ence  hole")  and  is  located  on  the  core  of  the  spool. 

io  The  fixing  holes  and  the  reference  hole(s)  may 
or  may  not  be  circular. 
If  the  fixing  holes  and  the  reference  hole(s)  are 
circular,  the  diameter  of  the  reference  hole(s)  may 
or  may  not  be  greater  than  the  diameter  of  the 

is  fixing  holes. 
The  diameter  of  the  reference  hole  may  be  greater 
than  10  mm  and  if  the  elongated  element  is  a  steel 
cord  for  tyre  reinforcement,  the  diameter  of  the 
fixing  hole  may  be  smaller  than  5  mm. 

20  In  any  way,  the  fixing  holes  are  separate  and 
distinctive  from  the  reference  hole(s). 

A  preferable  embodiment  of  the  spool  is  as 
follows  : 
The  reference  hole  is  located  on  the  core  in  the 

25  middle  between  the  two  flanges.  Two  fixing  holes 
are  provided  at  a  same  predetermined  distance 
from  the  reference  hole,  diametrically  face  to  face 
with  one  another. 

The  invention  will  now  be  explained  in  more 
30  detail  with  reference  to  the  accompanying  drawings 

wherein 
FIGURES  1  to  4  show  embodiments  of  a  spool 
according  to  the  present  invention; 
FIGURES  5(a)  to  5(d)  illustrate  steps  of  a  meth- 

35  od  of  winding  an  elongated  element  to  a  spool, 
according  to  the  first  aspect  of  the  present  in- 
vention. 

FIGURE  1  represents  a  preferable  embodiment 
of  a  spool  10  according  to  the  present  invention. 

40  The  spool  comprises  a  core  12  and  two  flanges  14' 
and  14".  Part  of  flange  14"  has  been  dropped  in 
the  Figure  in  order  to  show  clearly  core  12.  The 
core  12  comprises  two  fixing  holes  16  and  a  refer- 
ence  hole  18.  The  reference  hole  18  is  located  in 

45  the  middle  between  the  two  flanges  14'  and  14". 
The  two  fixing  holes  16  are  arranged  symmetrically 
with  respect  to  the  reference  hole  18.  The  centres 
of  the  fixing  holes  16  and  the  centre  of  reference 
hole  18  ly  on  a  same  plane  which  also  comprises 

50  the  axis  of  the  spool  10. 
The  advantage  of  the  spool  10  of  FIGURE  1  is  that 
the  spool  10  is  symmetrical,  which  means  that  it 
does  not  matter  in  which  way  the  spool  10  is  put 
on  an  axle  :  with  flange  14'  first  or  with  flange  14" 

55  first;  in  both  ways  there  is  a  fixing  hole  16  on  both 
sides  of  reference  hole  18. 

Examples  of  dimensions  of  the  spool  are  as 
follows  : 

3 
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If  the  elongated  element  is  steel  cord  for  tyre 
reinforcement,  the  diameter  of  the  flanges  is  about 
250  mm.  The  distance  between  the  flanges  may  be 
between  150  and  320  mm.  The  capacity  of  these 
types  of  spools  is  from  15  up  to  40  kg  or  more  of 
steel  cord.  The  diameter  of  the  fixing  holes  may  be 
about  4  mm  and  the  diameter  of  the  reference  hole 
may  be  about  12  mm. 
For  steel  cord  adapted  for  the  reinforcement  of 
conveyor  belts  the  dimensions  may  be  greater  : 
the  diameter  of  the  flanges  may  be  up  to  800  mm 
and  the  capacity  up  to  400  kg;  the  diameter  of  the 
fixing  holes  16  must  be  larger  than  the  diameter  of 
the  steel  cord  and  may  be  up  to  40  mm. 

FIGURE  2  illustrates  another  embodiment  of  a 
spool  10  according  to  the  invention.  The  core  12  of 
the  spool  comprises  four  fixing  holes  16  symmetri- 
cally  arranged  around  a  reference  hole  18. 

In  the  spool  of  FIGURE  3  the  reference  mark  is 
not  a  reference  hole  but  a  recess  20  in  the  core  12 
of  spool  10.  This  recess  20  can  also  be  easily 
located  by  means  of  a  pin. 

FIGURE  4  illustrates  a  spool  10  where  the 
reference  hole  22  is  not  circular  but  rectangular. 

FIGURE  5  illustrates  severals  steps  of  a  meth- 
od  of  winding  an  elongated  metal  element  on  a 
spool,  and  more  particularly,  of  fixing  the  leading 
end  of  the  elongated  metal  element  on  the  core  of 
the  spool. 

FIGURE  5(a)  illustrates  the  situation  where  an 
electrical  heating  apparatus  24  with  electrodes  has 
just  fused  steel  cord  25  into  two  parts,  thereby 
creating  a  trailing  end  (not  shown)  of  the  previous 
full  spool  (not  shown)  and  a  leading  end  for  the 
present  empty  spool  10.  The  leading  end  of  the 
elongated  element  25  is  hold  by  the  heating  ap- 
paratus  24. 

The  next  step  is  illustrated  in  FIGURE  5(b)  - 
side  view  -  and  and  FIGURE  5(c)  -  front  view.  A 
gripper  26  is  moved  slightly  downwards  and  grips 
the  steel  cord  25.  The  heating  apparatus  24  re- 
leases  the  steel  cord  25. 
Next,  an  arm  28  which  is  positioned  between  the 
heating  apparatus  24  and  the  gripper  26,  is  moved 
downwards  and  bends  the  leading  end  of  the  steel 
cord  25  plastically,  thereby  creating  a  bent  part  29. 
Fixedly  connected  to  the  arm  28  is  a  pin  30  (Figure 
5(c)).  The  arm  28  is  further  moved  downwards  until 
the  pin  30  contacts  the  surface  of  the  core  12. 
While  contacting  the  surface  of  the  core  12,  the  pin 
30  is  continuously  hold  under  a  pressure  in  the 
downward  direction.  The  spool  10  is  rotated  until 
the  pin  30  reaches  the  reference  hole  18,  moves 
downwards  in  the  reference  hole  18  and  stops  the 
rotation  of  the  spool  10,  which  is  the  situation  of 
FIGURE  5(c). 

FIGURE  5(d)  shows  the  subsequent  steps  : 
once  the  pin  30  has  pinched  the  spool  10,  the 

gripper  26  is  moved  downwards  and  puts  the  bent 
part  29  of  steel  cord  25  in  one  of  the  fixing  holes 
16.  The  gripper  26  releases  steel  cord  25. 
A  guiding  roller  32  moves  together  with  the  gripper 

5  26  downwards  and  presses  steel  cord  25  to  the 
surface  of  the  core  12. 
Next  the  pin  30  is  moved  upwards  and  releases  the 
reference  hole  18.  The  spool  is  then  rotated  in  the 
direction  of  the  arrow  34  in  order  to  wind  a  couple 

io  of  windings  in  a  number  sufficient  to  hold  the  steel 
cord  25  to  the  core  12  without  guiding  means. 
The  guiding  roller  32  is  subsequently  moved  up- 
wards  and  winding  of  the  steel  cord  25  to  the  spool 
10  is  continued  with  an  accelerated  speed. 

is  The  above-mentioned  movements  of  the  dif- 
ferent  parts  of  the  apparatus  for  winding  the  elon- 
gated  element,  may  be  carried  out  by  hydraulic,  by 
pneumatic  or  by  electrical  means  and  can  be  auto- 
mated. 

20 
Claims 

1.  A  method  of  winding  an  elongated  metal  ele- 
ment  to  a  spool, 

25  the  elongated  element  comprising  a  leading 
end; 
the  spool  comprising  a  core; 

the  core  comprising  at  least  one  reference 
mark  and  at  least  one  fixing  hole; 

30  the  fixing  hole  being  located  at  a  predeter- 
mined  distance  from  the  reference  mark; 
the  method  comprising  : 

(i)  plastically  bending  the  leading  end  of  the 
elongated  element  thereby  creating  a  bent 

35  part; 
(ii)  locating  the  reference  mark; 
(iii)  putting  the  bent  part  of  the  leading  end 
in  the  fixing  hole. 

40  2.  A  method  according  to  claim  2  wherein  the 
reference  mark  is  a  hole  ("reference  hole") 
and  wherein  the  reference  hole  is  located  by 
means  of  a  pin. 

45  3.  A  method  according  to  any  of  claims  1  or  2, 
the  method  further  comprising  : 

(iv)  pressing  the  elongated  element  by 
means  of  a  roller  to  the  core; 
(v)  rotating  the  spool  under  the  roller  over  a 

50  number  of  turns  in  the  winding  direction  at  a 
predetermined  first  rotation  speed. 

4.  A  method  according  to  claim  3,  the  method 
further  comprising  : 

55  (vi)  removing  the  roller  from  the  elongated 
element; 
(vii)  further  rotating  the  spool  in  the  winding 
direction  at  a  predetermined  second  rotation 

4 
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speed. 

5.  A  method  according  to  claim  4 
wherein  step  (v)  is  done  at  a  first  rotation 
speed  which  is  slower  than  the  second  rotation 
speed  for  step  (vii). 

6.  A  method  of  winding  an  elongated  metal  ele- 
ment  to  a  spool; 
the  elongated  element  comprising  a  leading 
end 
the  spool  comprising  a  core  and  two  flanges; 

at  least  one  of  the  flanges  comprising  at 
least  one  reference  mark; 

the  core  comprising  at  least  one  fixing 
hole; 

the  fixing  hole  being  located  at  a  predeter- 
mined  distance  from  the  reference  mark; 
the  method  comprising  : 

(i)  plastically  bending  the  leading  end  of  the 
elongated  element  thereby  creating  a  bent 
part; 
(ii)  locating  the  reference  mark; 
(iii)  putting  the  bent  part  of  the  leading  end 
in  the  fixing  hole. 

7.  An  apparatus  for  winding  an  elongated  metal 
element  to  a  spool; 
the  elongated  element  comprising  a  leading 
end; 
the  spool  comprising  a  core; 

the  core  comprising  at  least  one  reference 
mark  and  at  least  one  fixing  hole; 
the  apparatus  comprising  : 

means  for  plastically  bending  the  leading 
end  of  the  elongated  element  thereby  creating 
a  bent  part; 

means  for  locating  the  reference  mark  on 
the  core; 

means  for  putting  the  bent  part  of  the 
leading  end  in  the  fixing  hole. 

8.  An  apparatus  according  to  claim  7  wherein  the 
reference  mark  is  a  hole  ("reference  hole") 
and  the  means  for  locating  the  reference  mark 
on  the  core  comprises  a  pin. 

9.  An  apparatus  according  to  any  of  claims  7  to  8 
wherein  the  apparatus  further  comprises  : 

means  for  pressing  the  elongated  element 
to  the  core  of  the  spool. 

11.  An  apparatus  for  winding  an  elongated  metal 
element  to  a  spool; 
the  elongated  element  comprising  a  leading 
end; 

5  the  spool  comprising  a  core  and  two  flanges; 
at  least  one  of  the  flanges  comprising  at 

least  one  reference  mark; 
the  core  comprising  at  least  one  fixing 

hole;  the  apparatus  comprising  : 
io  means  for  plastically  bending  the  leading 

end  of  the  elongated  element  thereby  creating 
a  bent  part; 

means  for  locating  the  reference  mark  on 
the  core; 

is  means  for  putting  the  bent  part  of  the 
leading  end  in  the  fixing  hole. 

12.  A  spool  for  carrying  a  plurality  of  windings  of 
an  elongated  metal  element,  said  element 

20  comprising  a  leading  end; 
said  spool  comprising  a  core; 

said  core  comprising  at  least  one  fixing 
hole  adapted  to  fix  the  leading  end  of  the 
element  to  the  core  of  the  spool; 

25  said  core  further  comprising  at  least  one 
reference  mark; 

said  reference  mark  being  located  at  a 
predetermined  distance  from  at  least  one  of 
said  fixing  holes  in  order  to  indicate  the  posi- 

30  tion  of  said  fixing  hole. 

13.  A  spool  according  to  claim  12  wherein  said 
reference  mark  is  a  hole  ("reference  hole"). 

35  14.  A  spool  according  to  claim  13  wherein  the 
reference  hole  and  the  fixing  holes  are  circular. 

15.  A  spool  according  to  claim  14  wherein  the 
reference  hole  has  a  diameter  which  is  greater 

40  than  the  diameter  of  the  fixing  holes. 

16.  A  spool  according  to  claim  15  wherein  the 
diameter  of  the  reference  hole  is  greater  than 
10  mm  and  the  diameter  of  the  fixing  holes  is 

45  smaller  than  5  mm. 

17.  A  spool  according  to  any  of  claims  13  to  16 
wherein  the  spool  further  comprises  two 
flanges  and  wherein  there  is  only  one  refer- 

so  ence  hole  which  is  located  on  the  core  in  the 
middle  between  the  two  flanges. 

10.  An  apparatus  according  to  claim  9  wherein  the 
apparatus  further  comprises  : 

means  for  rotating  the  spool  in  the  winding  55 
direction. 

18.  A  spool  according  to  any  of  claims  12  to  17 
wherein  two  fixing  holes  are  provided  on  the 
core. 

19.  A  spool  according  to  claim  17  wherein  two 
fixing  holes  are  provided  and  are  located  at  a 

5 
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same  predetermined  distance  from  the  refer- 
ence  hole,  diametrically  face  to  face  with  one 
another. 

20.  A  spool  according  to  any  of  claims  12  to  19,  5 
said  leading  end  comprising  a  bent  part,  said 
spool  further  comprising  said  element,  the  bent 
part  being  put  in  one  of  said  fixing  holes. 

21.  A  spool  for  carrying  a  plurality  of  windings  of  10 
an  elongated  metal  element,  said  element 
comprising  a  leading  end; 
said  spool  comprising  a  core  and  two  flanges; 

said  core  comprising  at  least  one  fixing 
hole  to  fix  the  leading  end  of  the  element  to  is 
the  core  of  the  spool; 

said  flanges  comprising  at  least  one  refer- 
ence  mark; 

said  reference  mark  being  located  at  a 
predetermined  distance  from  at  least  one  of  20 
said  fixing  holes  in  order  to  indicate  the  posi- 
tion  of  said  fixing  hole. 
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