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(57) Abstract

" A method of winding a cable (2) on a rotating reel (1) by
means of a guide (3) at an angle of lag (A) which is changed at
both reel flanges (1a) through a position parallel with the flange to
an opposite angle of lag when a cable turn comes into contact with
the reel flange. To wind the cable turns more closely together at the
reel flanges, the angle of lag (A) is changed into the position paral-
lel with the reel flange before the cable turn comes into contact

- ‘with the reel flange. A device for applying the method in a cable

winding machine comprises detecting means (5) supported by the
guide for detecting each reel flange (1a) and for changing the angle
of lag of the cable to its parallel position before reversing means
(4) detect the reel flange and reverse the direction of displacement
of the guide (3) with respect to the reel.
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A method of and a device for winding a wire-like

product on a flanged reel

The present invention relates to a method of
winding a wire-like product, such as a cable, on a
flanged reel in a winding machine, wherein

- the reel is supported rotatably about its
axis by means of a support structure;

- the cable is passed on the reel to form
superimposed layers of adjacent cable turns wound
between reel flanges by means of a guide;

- the support structure and the guide are dis-
placed with respect to each other with a pitch cor-
responding to the cable thickness per one cable turn,

- the cable being wound on the reel at an angle
of lag with respect to adjacent cable turns, which
angle is changed at each reel flange through a posi-
tion parallel with the flange into an opposite angle
of lag when a cable turn comes into contact with the
reel flange.

As wused in this connection, the expression
"wire-like product" refers to all kinds of 1long
narrow continuous objects which can be wound on a
reel, such as cables, conductors, and hoses, mainly
products used in the manufacture of electric cables
and data transmission conductors. For the sake of
clarity, however, the invention will be described
below with reference to a cable.

When a cable is wound on a reel or drum, a
guide is used so that the cable will be positioned
between the flanges of the reel in superimposed laye-
rs each comprising a number of adjacent cable turns.

In most prior art winding machines, e.g. U.S.
Patent Specifications 4,143,834 (FURUKAWA), 4,150,801
(KOBE STEEL), and 3,997,128 (FURUKAWA), the winding
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movements are effected by axially displacing the
cable guide and the reel with respect to each other
in the axial direction of the reel in such a way that
when the reel accomplishes one revolution, the guide
or the reel is displaced a distance equal to the
thickness of the cable. The prior art winding
machines are normally adjustable for handling reels
having different drum diameters and different dis-
tances between the reel ends. The machines are also
provided with a distributing machinery, by means of
which the axial displacement between the guide and
the reel for each revolution of the reel, i.e. the
pitch at which the cable is wound on the reel, can be
adjusted so that it always corresponds to the thick-
ness of the cable to be wound.

It is well—knowh in the cable manufacture that
the best and densest winding result on the reel is
obtained when the cable to be wound forms an oblique
angle of lag with respect to the axis of the reel
during the winding.

It is also well-known that it is advantageous
that the product to be wound is directed in parallel
with the reel flange when a reeled cable turn comes
into contact with the flange, i.e. that the angle of
lag is reduced to zero. Swedish Patent Application
9000662 (NOKIA-MAILLEFER) discloses a winding machine
in which the angle of lag is reduced to zero, that
is, the cable is wound at right angles to the axis of
the reel and in parallel with the reel flange by
means of a simple rotatable pair of rollers. German
Auslegeschrift 1 902 722 (ROSENDAHL) discloses a
winding machine in which the reduction of the angle
of lag to zero at the reel flange and its restoration
to its proper value after the reversion of the

direction of the displacing movement of the guide is
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performed by accelerating/retarding the displacing
movement of the guide with respect to the reel.

A drawback of the above-mentioned winding
methods and machines is that it is still difficult to
wind the cable sufficiently densely at the critical
reel flanges, where the direction of the guide is
reversed and the cable starts a new layer upon the
previous ones.

The object of the present invention is to
provide a winding method which avoids the above-
mentioned drawback and enables the cable to be wound-
densely and without disturbances even close to the '
reel flanges. This is achieved by means of a method
which is characterized in that the angle of lag is
changed into the position parallel with the flange
before the cable turn comes into contact with the
reel flange.

The method according to the invention is based
on the idea that the angle of lag of the cable is
reduced to zero, that is, the winding of the cable on
the ree; at right angles to the reel axis is started
preferably several cable turns before the cable comes
into contact with the reel flange and the guide
reaches its turning point. In this way the cable has
time enough to assume a position parallel with the
flange before the flange forces it into the parallel
position.

The invention also relates to' a device in a
winding machine, and this device is characterized in
that the winding machine comprises detecting means
for each reel flange for detecting the reel flange
and changing the angle of lag into said parallel po-
sition before the reversing means detect the reel
flange and reverse the direction of displacement of

the guide with respect to the reel.
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Swedish Patent AApplication 9002141  (NOKIA-
MAILLEFER) relates to a winding machine provided with
sensing means for continuously sensing the cable
thickness and for controlling the reversion of the

5 displacement of the guide in the axial direction of
the reel in response to the sensing movements of the
sensing means. In this way the location of the turn-
ing points of the guide at the reel flanges can be
adapted to possible variations in the cable thick-

10 ness.

In a preferred embodiment of the device accord-
ing to the invention, the detecting means for re-
setting the angle of lag are arranged to be displaced
in the axial direction of the reel in synchronization

15 with +the movements of the sensing means due to
variations in the cable thickness.

When using the device according to the inven-
tion, the turning points of the guide need not be
calculated and no manual adjustments are needed with

20 different reel dimensions and reel widths, but the
device automatically determines the appropriate turn-
ing points and the appropriate angle resetting points
with mechanical means both when winding cables with
different diameters and cables with a varying dia-

25 meter. ‘

In the following the invention will be de-
scribed more closely with reference to the attached
drawings, in which

Figures 1A to 1C illustrate schematically the

30 basic idea of the present invention;

Figure 2 is a perspective view of an arrange-
ment according to the invention when applied to a
prior art cable winding machine according to Swedish
Patent Application 9002141;

35 Figure 3 is an enlarged vertical view of the
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guide of the winding machine;

Figure 4 is a considerably simplified top view
of the guide; and

Figure 5 illustrates the cooperation between
the guide, the distributing machinery, the support
structure and the reel;

Figure 6 illustrates the variation of the
signal voltage according to the angle of lag in six
different angle positions; and

Figure 7 illustrates diagrammatically thé
signal voltage of the distributing machinery as a
function of the displacing time of the guide. '

Figures 1A to 1C, which illustrate the idea of
the invention, show a reel 1 on which a cable 2 is
wound between reel flanges la by means of a guide 3.
The reel and the guide are displaced with respect to
each other in the axial direction of the reel so that
the cable will be wound turn by turn on the previous-
ly wound cable layers. When the cable reaches a reel
flange, the direction of movement of the guide is
reversed.

The guide is provided with two detectors 4 and
5, ©of which the detector 4 closer to +the cable
detects the presence of the reel flange in line with
the outer side of the cable while the other detector
5 detects the presence of the reel flange already
before the first detector 4. The purpose of the -
detector 4 is to give a signal for reversing the
direction of the displacing movement of the guide.
The purpose of the detector 5 is to give a signal for
setting the angle of lag of the cable to zero.

In Figure 1A, the cable is wound on the reel at
a certain angle of lag A so that the guide has a cor-
responding lag with respect to a point B on the reel
at which the cable runs beside a previously wound
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cable turn.

In Figure 1B, the second detector 5 has detect-
ed the reel flange and caused the displacing movement
of the guide to be accelerated so that the lag of the

5 guide is eliminated and the guide reaches such a
position with respect to the entering point B of the
cable on the reel that the angle of lag of the cable
is zero. In this position the cable is wound at right
angles to the reel axis and in parallel with the reel

10 flange.

In Figure 1C, the cable has been further wound’
on the reel without any angle of lag until the first
detector 4 detects the reel flange when the cable
comes into contact with the reel flange and causes

15 the direction of the displacing movement of the guide
to be reversed. After a few cable turns have been

" wound on the reel without any angle of lag, i.e. in
parallel with the reel flange, the displacing move-
ment of the guide is retarded so that the guide again

20 begins to lag, and the cable is wound on the reel at
a desired angle of lag A. This is shown by broken
lines in Figure 1C.

The guide has, of course, a similar pair of
detectors for the other reel flange.

25 The winding machine shown in Figure 2 mainly
comprises a support structure 6 for a reel 1 and a
guide 3 for a cable 2 to be wound on the reel. The
guide is supported by a stationary brécing 7, whereas
the support structure is wheeled and displaceable

30 along rails 8 by means of a distributing machinery
shown only schematically with the reference numeral
9. The reel is axially displaceable by means of the
distributing machinery to and fro in front of the
guide so that the cable will be wound on the reel

35 turn by turn in superimposed layers between the ends
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la of the reel. This type of winding machine is pre-
viously known and therefore will not be described
more closely below (e.g. SE Patent Application
9000662).

The guide 3 shown in Figures 3 and 4 comprises
a frame 10 in which a V-shaped guide roll 11 is
mounted rotatably on a shaft transverse to the
longitudinal direction of the cable. The guide
further comprises two measuring rolls 12 which are
fastened on the opposite sides of the cable by meané
of supports 13 arranged slideably on shafts 14 paral-
lel with the shaft of the guide roll. Both supports
support a signal generator 15 formed by an electric
slide rheostat having one element 15b attached to the
frame and another element 15a attached +to the
support. '

Both supports further support two detectors 4
and 5 which correspond to the detectors shown in
Figures 1A to 1C, that is, the detector 4 for revers-
ing the direction of the displacing movement of the
guide, and the detector 5 for setting the angle of
lag of the cable to zero.

The signal generators 15 are connected to the

. distributing machinery 9 by means of cables 16,

Figure 5. The signal generators respond continuously
to variations in the thickness of the cable via the
measuring rolls and sends electric signals through
the cables 16 to the distributing machinery in order
to cause a éorresponding increase or decrease in the
axial displacement of the reel per one cable turn by
means of calculators and processors.

The detectors 5, e.g. photocells, are connected
by means of cables 20 to the distributing machinery
9. When the detector detects the reel flange la, it
sends a signal through the cable to the distributing
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machinery to increase the axial displacement of the
reel per one cable turn (when the winding of the
cable takes place towards the reel flange) or to de-
crease the displacement of the reel (when the winding
5 of the cable takes place in a direction away from the
reel flange) in an amount such that the angle of lag
of the cable is set to zero or reaches a desired
value, 'respectively. The angle of lag can be
determined by means of the signal generators 15 in
10 the following way:
‘ The signal generators 15 generate a signal’
voltage U, and U,, respectively, Figure 5. When the
angle of lag is zero, the voltages are egual, and the
difference U = U, - U, = O, as shown in Figure 6, in
15 the situations B and E. The difference U, - U, is pro-
portional to the angle of lag of the cable. When the
" difference U = U, - U, is positive, the angle of lag
of the cable is opposite to the angle at which the
difference U = U, - U, is negative, as shown in Figure
20 6, in the situations A and D.
The distributing machinery 9 gives a set value
U, for the signal voltage U, - U, during the winding of
the cable, as shown in Figure 7, which set value cor-
responds to the desired angle of lag of the cable.
25 The distributing machinery also gives a set value Ué
for the signal voltage U; - U, when the cable is wound
at right angles to the axis of the reel.
Alternatively, the sensing of the cable thick-
ness may be carried out by means of the measuring
30 rolls 12, which are connected +to the signal
generators 15. The sum of the signal voltages U; and
U,, that is, the actual value Uy for the signal volt-
ages U; + U,, is proportional to the cable thickness.
The detectors 4, such as photocells, are con-

35 nected by means of cables 21 to the distributing
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machinery 9. When the detector detects the reel
flange, it sends an electric signal to the
distributing machinery to cause it to reverse the
direction of the displacing movement of the reel.

The drawings and the description related to
them are only intended to illustrate the idea of the
invention. In its details, the invention may vary
within the scope of the claims. The method and the
device according to the invention may also be applied
in winding machines having no means for sensing
variations in the cable thickness, and in machines
where the direction of the displacing movement of the
guide or the reel is reversed by devices different
from those described herein. In place of using a
displaceable reel and a stationary guide, as in
Figures 2 to 5, the reel may be stationary and the
guide displaceable. The guide means for setting the
angle of lag of the cable to zero and resetting it to
a predetermined angle may also be mechanical means
supported by the guide, e.g. of the type shown in
Swedish Patent Application 9000662. The signal
generators 15 may also be analogous ultrasonic
measuring means or analogous optical IR measuring

means.

PCT/F193/00034
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Claims:

1. Method of winding a wire-like product, such
as a cable (2), on a flanged reel (1) in a winding
machine, wherein

- the reel (1) is supported rotatably about its
axis by means of a support structure (6);

- the cable is. passed on the reel to form
superimposed layers of adjacent cable turns wound
between reel flanges (la) by means of a guide (3);

- the support structure and the guide are dis-
placed with respect to each other with a pitch cor-
responding to the cable thickness per one cable turn,

- the cable being wound on the reel at an angle
of lag (A) with respect to adjacent cable turns,
which angle is changed at each reel flange through a
position parallel with the flange into an opposite
angle of lag when a cable turn comes into contact
with the reel flange:;
characterized in that

- the angle of lag (A) is changed into the
position parallel with the flange (la) before the
cable turn comes into contact with the reel flange.

2. Method according to claim 1, charac-
terized. in that the angle of 1lag (A) is
changed into the parallel position at least one cable
turn before the cable (2) comes into contact with the
reel flange (1la).

3. Method according to claim 2, charac-
terized in that the angle of lag (A) is
changed at each reel flange (la) into the parallel
position several cable turns before the cable (2)
comes into contact with the reel flange (la).

4. Method according to claim 1 or 2, char -
acterized in that the angle of lag (&) is

PCT/F193/00034
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changed into the parallel position by accelerating
the displacement of the guide (3) with respect to the
reel (1).

5. Device in a winding machine for winding a
wire-like product, such as a cable, on a flanged
reel, the winding machine comprising

- a support structure (6) for supporting a reel
(1) rotatably about its axis;

~ a guide (3) for passing the cable (2) on the
reel to form superimposed layers of adjacent cable
turns wound between reel flanges (1la);

- a distributing machinery (9) for displacing
the support structure and the guide with respect to
each other with a pitch corresponding to the cable
thickness per one cable turn and at an angle of lag
(A) with respect to adjacent cable turns;

- reversing means '(4) for sensing the reel
flanges and causing the distributing machinery to
reverse the direction of displacement between the
reel and the guide and the angle of lag to be changed
through a position parallel with the reel flange to
an opposite angle of lag when a cable turn comes into
contact with the reel flange, character -
ized in that

- the winding machine comprises detecting means
(5) for each reel flange (la) for detecting the reel
flange and changing the angle of lag (A) into said
parallel position before the reversing means (4)
detect the reel flange and reverse the direction of
displacement of the guide (3) with respect to the
reel.

6. Device according to claim 5, c harac-
terized in that the detecting means (5) are
connected to the distributing machinery (9) for
accelerating the axial movement of the guide (3) with '
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respect to the reel (1) and for displacing the cable
(2) into the parallel position at a distance of at
least one cable turn from a reel flange (1la) until
the reversing means (4) reverse the direction of dis-
placement of the distributing machinery at the reel
flange (la).

7. Device according to claim 5, where the wind-
ing machine comprises guide means which displace the
cable (2) in an amount corresponding to the cable
thickness in either direction from the cable axis at
the flanges (la) of the reel (1), character -
ized in that the detecting means (5) are con-
nected to the guide means for displacing the cable
(2) from an angle of lag to the parallel position at
a distance of at least one cable turn from the reel
flange (la) until the guide means displace the cable
to an opposite angle of lag (A) after the guide has
moved away from the reel flange.

8. Device according to claim 6 or 7, char -
acterized in that the detecting means (5)
are supported by the guide (3).

9. Device according to claim 8, where the wind-
ing machine is provided with means (12, 4) for
sensing the = thickness of +the cable (2) and
controlling the reversion of the direction of dis-
placement of the guide (3) in the axial direction of
the reel in response to the sensihg movements of said
means, c haracterized in that the detect-
ing means (5) are connected to be displaced in the
axial direction of the reel (2) in synchronization
with the movements of the sensing means (12, 4) in

response to variations in the thickness of the cable

(2).



PCT/F193/00034

WO 93/15991

1/4

FIG.1C

_—— . T T e

FIG.1B

~ FIG.1A




WO 93/15991 PCT/F193/00034

2/4
U Uz
£ Bb 15 _é- J‘JSa :
) 1} T 155 3
—
158 — $ T
H==r
= Hl'@/l’ o 'l' T
r 3
5/- =, | N
= N\/W\/\/\/WW\/\‘_/'B :
B~ i
7 =+ |10
o] 1 i
EE 2 \ NF Ol l F—-’=E
\ T,_.Egz !
2 208l 2 1l |
- | I -

| FIG. 4



- WO 93/15991

PCT/F193/00034
3/4
\‘ \l
"\ 1
& =
= M e | E=
| \ -
|
/{ — Al
6 1
e
e
— N J /18
J MAAY | L—
—| HIIIIAIIAAIIAIAZ L
—1a NI EFuins
—~ —y 7 n E
~ K< B ﬁ@u =| _.
l/ N\ S/P] \;\3 o)

= i

FIG.5



N

WO 93/15991

SIGNAL VOLTAGE

PCT/F193/00034

4/4

UA’=U1+ UZ

HUT_UZ

TIME

L | FIG.7



oD,

e

Wk

1

INTERNATIONAL SEARCH REPORT International application No.
PCT/FI 93/00034

A. CLASSIFICATION OF SUBJECT MATTER

IPC5: B65H 54/28

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC5: B65H

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

SE,DK,FI,NO classes as above

Blectronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C.. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A SE, B, 466602 (NOKIA-MAILLEFER HOLDING SA), 1-9
9 March 1992 (09.03.92)

A SE, B, 466702 (NOKIA-MAILLEFER HOLDING SA), 1-9
23 March 1992 (23.03.92)

A DE, A, 1574425 (ROSENDAHL, W.), 8 October 1970 1-9
- (08.10.70)

A DE, A, 1902722 (ROSENDAHL, W.), 17 Sept 1970 1-9
(17.09.70)

E, Further documents are listed in the continuation of Box C. IZI See patent family annex.

* - Special categories of cited documents: *T” later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

“A" document defining the general state of the art which is not considered e : : :
» o be of particular relevance the principle or theory underiying the invention
*B”" erlier document but published on or after the international filing date ”X* document of particular relevance: the claimed invention cannot be

considered novel or cannot be considered to involve an inventive

"L” document which may throw doubts on priority claim(s) or which is step when the document is taken alone

cited to establish the publication date of another citation or other

special reason (as specified) "Y” document of particular relevance: the claimed inveation cannot be
"O” document referring to an oral disclosure, use, exhibition or other considered to involve an inventive step when the documentis
means co;nbined‘with one or more .other'such documents, such combinanon
“P* document published prior to the international filing date but later than being obvious to 2 person skilled in the art
the priority date claimed *&* document member of the same patent family
Date of the actual completion of the international search Date of mailing of the international search report
~-[}h- K
26 April 1993 14 -05- 198
Name and mailing address of the ISA/ Authorized officer
Swedish Patent Office
Box 5055, 8-102 42 STOCKHOLM Kjell Lundahl
Facsimile No. +46 8 666 02 86 Telephone No. +46 8 782 25 00

Form PCT/ISA/210 (second sheet) (July 1992)




INTERNATIONAL SEARCH REPORT

2

International application No.

PCT/FI 93/00034

C (Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

(24.04.79)

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US, A, 3997128 (R. HARA ET AL), 14 December 1976 1-9
(14.12.76)

A US, A, 4143834 (R. HARA ET AL), 13 March 1979 1-9
(13.03.79)

A US, A, 4150801 (Y. IKEGAMI ET AL), 24 April 1979 1-9

Form PCT/ISA/210 (continuation of second sheet) (July 1992)




Al

W

INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No.

31/03/93 |PCT/FI 93/00034
Patent document Publication Patent family Publication
cited in search report date member(s) date
- SE-B- 466602 09/03/92 EP-A- 0533718 31/03/93
SE-B~ 466702 23/03/92 CN-A- 1054570 18/09/91
; CN-A- 1054750 25/09/91
EP-A- 0516696 09/12/92
DE-A- 1574425 08/10/70 DE-A,B,C 1902722 17/09/70
DE-A- 1902722 17/09/70 DE-A,C- 1574425 08/10/70
US-A- 3997128 14/12/76 DE-A,C- 2556484 24/06/76
FR-A,B- 2294969 16/07/76
GB-A- 1518810 26/07/78
JP-C- 977277 29/11/79
JP-A- 51117152 15/10/76
JP-B- 54010341 04/05/79
AU-A- 1571876 12/01/78
CH-A- 601732 14/07/78
DE-A,B,C 2631005 03/02/77
FR-A,B- 2318388 11/02/77
GB-A- 1517068 12/07/78
JP-C- 974559 19/10/79
JP-A- 52038183 24/03/77
JP-B- 54007344 05/04/79
SE-B,C- 421828 01/02/82
SE-A- 7607984 15/01/77
US-A- 4143834 13/03/79 DE-A,C- 2704122 15/09/77
DE-B,C- 2759301 16/08/79
FR-A,B- 2357462 03/02/78
JP-A- 52102961 29/08/77
US-A- 4143833 13/03/79
US-A- 4179083 18/12/79
JP-C- 1223881 15/08/84
JP-A- 52102962 29/08/77
JP-B- 58049471 04/11/83
US-A- 4150801 24/04/79 AU-A- 1917376 23/03/78
CA-A- 1061761 04/09/79
DE-A,B,C 2649029 18/05/77
FR-A,B- 2329574 27/05/77
GB-A- 1564142 02/04/80
JP-A- 52089997 28/07/77
JP-C- 979228 29/11/79
JP-A- 52054647 04/05/77
JP-B- 54011140 12/05/79
JP-A- 52073049 18/06/77

Form PCT/ISA/210 (patent family annex) (July 1992)




	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

