EP 0 145 295 A1

Europaisches Patentamt

0, European Patent Office @ Publication number: 0 145 295

Office européen des brevets Al
® EUROPEAN PATENT APPLICATION
@ Application number: 84307793.4 @ mt.ci: B 21 C 47/06

B 65 /
@ Date of filing: 12.11.84 65 H 19/26: B 65 H 26/08

Priority: 17.11.83 GB 8330635 (1) Applicant: DAVY McKEE {SHEFFIELD) LIMITED
Prince of Wales Road

Sheffield S9 4EX Yorkshire(GB)
Date of publication of application:

19.06.85 Bulletin 85/25 @ inventor: Lawson, Kenneth Thomas
54 Riversdene
Designated Contracting States: Stokesley Middlesbrough, TS9 5DD{GB)

BE DE FR GB IT NL SE
@ Inventor: Gronbech, Robert William
58 Abbeydale Park Rise
Sheffield Yorkshire(GB)

@ Irventor: Inman, James Colin
3 Willow Piace
Braithwell Rotherham Yorkshire(GB)

Representative: Batchellor, John Robert et al,
BATCHELLOR, KIRK & EYLES 2 Pear Tree Court
Farringdon Road
London EC1R 0DS{GB)

@ Apparatus for winding metal strip.

@ A coiler for metal strip is decribed which has a coiler
mandrel 1, wrapper rolls 2, 3 and 4 spaced about the mandrel
1 for guiding the initial wraps of a coil about the mandrel 1,
and hydraulic rams 5, 6 and 7 for each of the wrapper rolls for
urging the respective roll into engagement with the strip and
for displacing that roll outwardly. Each wrapper roll has a
sensor associated with that wrapper roll which gives a
sensor signal on the passage of the leading end of a strip
past a given location. A control circuit for the associated
wrapper roll receives the sensor signal and immediately
operates the associated hydraulic ram of that wrapper roll in
advance of said given location to displace that wrapper roll
away from the mandrel.
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Apperetus for Winding Metal Strip.

This invention relates to an apparatus for winding strip
metal, and in particular one in which the strip is guided onto &
mandrel or the like by two or more wrapper rolls.

It is well known to use wrapper rolls to guide metal strip
round a mandrel while the first few turns are coiled. Once the coil
is established the wrapper rolls are withdrawn and the mandrel
expanded slightly to grip the coil. A problem arises during those
first turns when the leading edge of the strip passes under the
wrapper rolls and the strip is damaged by the rolls hammering the
strip. The hammering occurs even when the leading edge is overlaid
by the coiled strip because the overlying strip is deformed into a
step adjacent the leading edge. Thus, damage can be caused over the
whole period of the wrapper roll engagement and therefore be costly.

Accordingly, one aspect of the invention provides a coiler
for metal strip which has a coiler mandrel, at least two wrapper
rolls spaced about the mandrel for guiding the initial wraps of a
coil about the mandrel, and actuating means for each of the wrapper
rolls for urging the respective roll into engagement with the strip
and for displacing that roll .eutwardly; and which includes, for each
wrapper roll, sensing means associated with that wrapper roll and
giving a Ssensor signal on the passagé of the leading end of a strip
past a given location, and means controlled by the sensor signal for
operating immediately the actuating means of a wrapper roll in
advance of said given location to displace that wrapper roll away
from the mandrel.

- It is intended that ’Ehe term "leading edge" should be
considered to cover not only that edge alone but also that edge as
ovelayed during coiling process.

Another aspect of the invention provides a method of
coiling metal strip on a coiler which has a coiler mandrel, at least
two wrapper rolls spaced about the mandrel for guiding the initial

wraps of a coil about the mandrel, and actuating means for each of
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t'e wrie;oer tclis for urging the respective roll into enpagement with
the strip &nd for displecing thal roll outwsardly, the method
comprising: |

() positioning the wrapper rolls adjacent the coiler
mandrel for engaging with the strip;

(b) feeding strip towards the coiler mandrel and wrapper
rolls; - R

(c) sensing the passage of the stirip past a given point;
and

(d) controlling the actuating means of a wrapper in
advance of said given location, immediately passage of the strip is
sensed, to ¢isplace that wrapper roll away from the mandrel.

Preferred embodiments of the invention will now be
described with reference to the accompanying drawings, wherein:

Figure 1 is a schematic elevation of one embodiment; and

Figure 2 is a schematic elevation of another embodiment.

Referring to the drawings, an apparatus for winding metal
strip 10 includes a mandrel 1 for receiving the strip 10 and wrapper
rolls 2, 3 &and 4 for guiding the strip about the mandrel. Each
wrapper roll has a respective double-acting hydraulic ram 5, 6 or 7
which, in use, presses the associated wrapper roll 2, 3 or 4 the
strip 10 into the mandrel 1 to coil the strip. Guide plates 9 are
provided sabout the mandrel, to assist in the guidance of the strip.
A set of pinch rolls 8 is arranged to feed the strip 10 to the
mandrel. ’

Referring now to Figure 1, each of the hydrauliec rams 5, 6
and 7 has a respective sensor 11, 12 -or 13 arranged to sense the
hydraulic pressure in that ram, and in particular to sense any rise
in that pressure. The sensors 11; 12 and 13 are each connected with
a control unit 5a, 6&, 7a, of an adjacent ram; in particular each
sensor 11, 12 and 13 is connected with the control unit of the last
ram in the advance direction of strip travel next to the roll with
that particular sensor, or in other words, adjacent the ram in the
opposite direction to the mandrel rotation {strip travel) i.e. the

sensor at 11 is connected with the control unit 7a, the sensor 12
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v.ith ¢ontrol unit fe, &nd the sensor at 13 with the rem control unit
bsa.

In use, the wrapper rolls at 2 and 3 are displaced from
the mandrel an gmount slightly less than the thickness of the strip
to be coiled, and the wrapper roll at 4 is left in contact or
thereabouts with the mandrel. The strip 10 is fed to the mandrel 1
from pineh rolls 8 and engages the wrapper roll 2, urging that roll
outwards. The strip is held between the wrapper roll at 2 and the
mandrel 1 and the sensor 11 senses the increase in pressure in the
hydraulic ram 5. The sensor provides a signal to the control unit 7a
so that the ram 7 can displace the wrapper roll 4 outwards by an
amount slightly less than the strip thickness. Similarly, when the
leading edge of the strip 10 has progressed sufficiently to engage
with the wrapper roll at 3, tﬁe sensor 12 provides a signal to the
control unit 58 so that the ram 5 displaces the wrapper roll 2
outwards. Again, when the leading edge of the strip 10 reaches and
engages the wrapper roll 4, the sensor 13 signals to the control unit
6a so that the ram 6 displaces the wrapper roll 3 outwards.

The process of outward displacement of a wrapper roll
continues until the stage where the wrapper rolls are completely
removed.

It will be appreciated that by successively displacing
rolls outwards by slightly less than the strip ‘thickness the effect
of hammering when each roll engages the strip is greatly reduced.
The strip is still held in engagement with the mandrel by at least
one wrapper roll.

Other means than the pressure sensor may be used to sense
the outward displacement of the wrapper rolls, for example,
accelerometers could be mounted on the roll carrying frame to sense
the outward acceleration of the wrapper rolls when engaged by the
leading edge or step in the strip.

Referring now to Figure 2, in another embodiment the

_arrangement of mandrel 1 wrapper rolls 2, 3 and 4, and hydraulic rams

5, 6 and 7 is as already described. Mounted on the frame of each of

the wrapper rolls 2, 3 and 4 is a respective sensor roll 16, 17 and
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18. Eech sernsor rell is a compsretively light roll whieh is arrengec
to engege the sirip 10 &ndé be displaced by the leading edge or the
step in the strip, and to respond to the displacement so that the
signal indicative the leading edge or step is produced e.g. by an
accelerometer or pressure sensor whieh is connected to the sensor
roll. The sensor rolls 16, 17 and 18 are designed not to press the
strip into engagement with the mandrel.

In use whenever one of the sensor rolls senses the passage
of the leading edge or step in the strip, a control signal is
produced and the associated wrapper roll is displaced outwards before
the edge of the strip reaches that roll. The wrapper roll can remain
outwardly displaced for a predetermined time sufficient for the
leading edge to pass the roll and then be returned to engage with the
strip.

Although the preferred embodiments have been deseribed
with three wrapper rolls it will be appreciated that the number may

be varied, but usually at least two rolls will be required.
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RTINS

1. A coiler for metal strip which has & coiler mandrel, at
least two wrapper rolls spaced &bout the mandrel for guiding the
initial wraps of a coil about the mandrel, and actuating means for
each of the wrapper rolls for urging the respective roll into
engagement with the strip and for displacing that roll outwardly; and
whieh includes, for each wrapper roll, sensing means associated with
that wrapper roll and giving a sensor signal on the passage of the
leading end of a strip past a given location, and means controlled by
the sensor signal for operating immediately the actuating means of a
wrapper roll in advance of said given location to displace that

wrapper roll away from the mandrel.

2. An apparatus as claimed in claim 1 wherein the each
sensing means is connected to the operating means of the last wrapper
roll in the advance direction next to that roll and when a sensing
means senses displacement of the associated wrapper roll by the
leading edge of the strip, the operating means of that last wrapper
roll in the advance direction causes displacement of that roll.

3. An apparatus as claimed in claim 1 wherein the sensor
means includes a sensor roll mounted on or adjacent to the associated
wrapper roll and arranged so that the leading edge of the strip
engages the sensor roll before that leading edge arrives at that
wrapper roll and the associated wrapper roll is outwardly displaced
before the leading edge arrives there..

4. An apparatus as claimed in claim 2 or 3 wherein the

sensing means includes a pressure sensor.

-

3. An apparatus as claimed in claim 2 or 3 wherein the

sensing means includes an accelerometer.

6. A method of coiling metal strip on a coiler which has a
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coiler mendrel, at Jcest two wrepper rolis spaced ebout the mandrel
for guiding the initial wreps of a coil about the mandrel, and
actuating means for each of the wrapper rolls for urging the
respective roll into engsgement with the strip and for displacing
that roll outwardly, the method comprising:

(a) positioning the wrapper rolls adjacent the coiler
mandrel for engeging with the strip;

(b) {feeding strip towards the coiler mandrel and wrapper
rolls;

(c) sensing the passage of the strip past a given point;
and

(d) controlling the actuating means of a wrapper in
advance of said given location, immediately passage of the strip is

sensed, to displace that wrapper roll away from the mandrel.

7. A method as claimed in claim 6 wherein the displaced
wrapper roll is moved outwards by an amount slightly less than the

strip thickness.

8. A method as claimed in claim 6 wherein the displaced
wrapper roll is moved outwards by an amount exceeding the strip
thickness and is returned to engage the strip after the strip has

past that wrapper roll.

8. A method as claimed in claim 7 wherein the wrapper roll is
displaced outwards for a predetermined time and then brought inwards

to engage with the strip.
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