09/096800 A 1 |1 O Y000 00 T R0

O

W

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO O T OO0

International Bureau

(43) International Publication Date
6 August 2009 (06.08.2009)

(10) International Publication Number

WO 2009/096800 A1l

(51) International Patent Classification:
B65H 59/22 (2006.01)

(21) International Application Number:
PCT/PL2009/000012

(22) International Filing Date: 30 January 2009 (30.01.2009)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:

PL 834362 1 February 2008 (01.02.2008) PL

(71) Applicant (for all designated States except US): IN-
STYTUT TECHNOLOGII EKSPLOATACJI-PANST-
WOWY INSTYTUT BADAWCZY [PL/PL]; ul.Pu-
lawskiego 6/10, 26-600 Radom (PL).

(72) Inventors; and

(75) Inventors/Applicants (for US only): WOJTYSIAK, Jan
[PL/PL]; ul. Przytulna 11, 95-070 Krzywiec (PL). POD-
SIEDLIK, Wladyslaw [PL/PL]; ul. Piasta Kolodzieja
15122, 92-413 Lodz (PL).

(74) Agent: TWARDOWSKA, Aleksandra; Jan Wierzchon &
Co., Patent and Trademark Attorneys, ul. Zurawia 47/49,
PL-00-680 Warszawa (PL).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL, PT,
RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TJ,
™™, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM,
ZW.
(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BE, BJ,
CF, CG, CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN,
TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

(54) Title: YARN TENSIONING METHODS, YARN TENSIONING DEVICE, A ARMATURE OF AN ELECTROMAGNET
FOR THE YARN TENSIONING DEVICE, AND USE OF THE YARN TENSIONING DEVICE ARMATURE

(57) Abstract: The subject of this invention are: yarn tensioning methods and yarn tensioning device in textile industry processes,
& as well as the yarn tensioning device’s ferromagnetic armature, and use of the yarn tensioning device armature. In a number of textile
o industry processes, for instance in yarn winding, warping, twisting or joining, it is required to produce appropriate yarn tensioning,
upon which the quality of yarn packing obtained is dependent, and finally the quality of textile products manufactured from such
yarn. Solutions as per this invention will provide for obtaining a mean yarn tensioning value at some specific level, and will reduce

its variable component.



WO 2009/096800 PCT/PL2009/000012

Yarn tensioning methods, yarn tensioning device, a armature of an electromagnet for

the yarn tensioning device, and use of the yarn tensioning device armature

The subject of this invention are: yarn tensioning methods and yarn tensioning
device in textile industry processes, as well as the yarn tensioning device’s armature, and
use of the yarn tensioning armature. In a number of textile industry processes, for instance
in yarn winding, warping, twisting or joining, it is required to produce appropriate yarn
tensioning, upon which the quality of yarn packing obtained is dependent, and finally the
quality of textile products manufactured from such yarn. Solutions as per this invention
will provide for obtaining a mean yarn tensioning value at some specific level, and will
reduce its variable component.

The variation of yarn tension, especially during formation of a package, has a
negative effect on the yarn technological properties and, therefore, a suitable tension
stabilizing device is required. The function of tensioners is to ensure that tension of the
yarn is maintained on a pre-set mean level and that its dynamic component is reduced to
certain limits. In the textile industry mainly the mechanical tensioners which can be
adjusted to a required tension of the yarn, are used. However modern machines can be
equipped with active computer-controlled tensioners with the controlled yarn tension on
the desired level independently of the motion parameters of the yarn and its initial tension.

We know the yarn tensioner described in the Polish patent No. (P 372 024), which
is characterised by the fact that it contains a base plate made of para- or diamagnetic
material, which is placed between two perpendicular plates made of ferromagnetic
material, these plates being pole shoes of an electromagnet or a number of unipolar
electromagnets, where the magnetic circuit closes a number of parallel plates that are made
of ferromagnetic material. Furthermore, these plates are fixed to a flexible tape that is

suspended on a frame, which rests on supports which are fixed to the body made of para-
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or diamagnetic material. The yarn tensioning process takes place in yarn displacement area
by yam tensioner that causes friction resistance.

In the patent application JP2006291445 (publ. 2006-10-26) a textile machine
having draft mechanism is described. This textile machine having the draft mechanism is
characterized in that the tensioner member comprises at least two tensioner member
portions connected to each other through a connection device, and the position of a slip .
plane for guiding the belts in the tensioner member can be fixed through the connection
device so that the slip plane exists at an ideal position for guiding the belts during the
operation.

‘In the patent application W02007033771 (publ. 2007-03-29) a method for
operating a workstation of a textile machine that produces crosswound bobbins is
described. Said station comprises a bobbin drive, whose speed can be regulated in order to
adjust the winding speed of the crosswound bobbin, a thread tensile force sensor, which is
connected to a workstation computer, for monitoring the thread tensile force of a thread
that is supplied from a feed bobbin and a thread tensioner for regulating the thread tensile
force. According to the invention, a value for a desired thread tensile force (FZKSoll) and
a value (TG) for a permitted proportional deviation from the desired thread tensile force
(FZKSoll) can be entered into the workstation computer. The workstation computer can
instantly suspend the winding process and trigger an alarm if the permitted proportional
deviation from the desired tqnsile force (FZKSoll) is exceeded.

In the patent application US2005217094 (publ. 2005-10-06) a pneumatic thread
tensioner and thread handling system are described. The invention relates to a pneumatic
thread stretcher (T) for a rapier weaving machine or a knitting machine, in which the air
current deflection surface for deflecting the thread (Y, Y1) forms a seamless extension of
the inner wall of the linear guide channel, through which the thread runs. The invention
also relates to a device (H) for changing the flow rate or the pressure of the air current
along the deflection surface of the pneumatic thread stretcher (T) between at least two
different levels, in accordance with the operating cycle o the textile machine.

In the patent description US6151924 (publ. 2000-11-28) a yarn delivery device for
a textile machine is described. The invention has at least one yarn delivery roller, and a
drive device for a propulsion of the delivery roller, the drive device including a drive belt,

a drive roller with a peripheral section alterable in diameter and at least in part in part
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looped around by the drive belt, and a tensioning unit with a guide member acting on the
drive belt, the tensioning unit including a controller for producing at least one larger belt
tension for normal operation of the delivery roller and a smaller belt tension for alteration
of the diameter of the peripheral section of the drive roller.

In the patent description GB2325246 (publ. 1998-11-18) a yam tensioner 1s
described. In a yarn tensioner for textile machinery of the type having a pair of brake
clements 26,27 mounted on a pin 18 and urged together by biassing means 28 to grip the
yarn, the whole assembly of pin, elements and biassing means is made freely rotatable on
its support so as to reduce contamination and wear of the elements. To control the rotation
of the assembly a mechanical or magnetic brake 38,39 may be provided. The pin may be
formed in two telescopic parts with an internal biassing tension spring.

In the patent description JP10175777 (publ. 1998-06-30) a textile machinery
manufacturing twill winding package is described. A service unit is placed in a yarn
rewinding part 2 and yarn 30 is accepted by what is called a yarn lifter at first. Thus, this
yarn can be prepared and held for a succeeding exchange operation. Further, the control
computer 38 of the service unit takes charge of the guide of a yarn rewinding part
computer 39 of a yarn rewinding part 2 via a mechanical bus 40 during an exchange
operation. Namely, also the control of a yam tensioner 13 is performed via the control
computer 38 of the service unit. A yarn tension value which is maintained by the yarn
tensioner 14 during the exchange operation-is related to a selected constitution of a
package handling means or a twill package 11 every time.

In the patent description DE19716981 (publ. 1997-1 1-20) a textile processing roller
assembly is presented. In a roller assembly for the movement of textile material, such as
drawing rollers, a cut-out is activated if an additional force is detected at the rollers, which
would indicate that material has wound round the rollers. Preferably the cut-out systém
registers changes at the unit which applies pressure to the rollers. The cut-out has a force
sensor between a section where force is applied and another section where the rollers are
located. The system also detect changes in the driving force applied by the drive to the
rollers. It also has a sensor to register movement and/or force sensor to register the
movement and/or force at a belt tensioner in the drive. A throttle is in the pressure flow

line between the pressure supply and the unit to apply pressure to the rollers, and a
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pressure sensor in the flow line in parallel to the throttle is linked to the cut-out system. A

barrier unit is parallel to the flow throttle.

In the patent description DE19715372 (publ. 1997-10-30) a thread tension control
method for textile machinery was described. The method uses an indirectly working,
thread tensioner which has an arrest-brake controlled by a power supply element connected
to a feeder mechanism inside a flow chamber. Fluids of different rheological
characteristics, selected according to the application, are introduced into the flow chamber.
Electrodes, linked to a changeable voltage supply, can generate variable electromagnetic
fields in the chamber. The use of a power drive, in combination with selected fluids and
variable electromagnetic fields, allows the thread tension to be maintained evenly, without

any damaging friction, breaking of the threads or excessive downtime.

In spite of a great deal of works that have been aimed at arriving at a solution,
which would reduce yarn damaging and breaking problems in textile industry processes,
there are still no effective yarn tensioning systems at present, which would make it
possible for us to control yarn tensioning as required by these technological processes.
There is still a need for a solution that would make it possible to adjust yarn tensioning,
especially if we bear in mind the fact that yarn unwinding and feeding conditions upstream
the tensioner keep fluctuating depending on the changing size of the yarn packing, from
which the yarn is unwound, and depending on the changes in shépe of the bubble that is
formed.

The aim of the current invention is to render the means, which would provide for
the mean yarn tensioning value at some specific level and reduce its variable component.
The realization of such a stated goal and the solution of problems extant in the state-of-the-
art connected with controlling of the yarn tension as required by the technological process,
the design of a frictional tensioner in which the nipping elements ensures that the yam
being tensioned acquires part of the overall gain in tension have been achieved within the

present invention.

The subject of this invention is the yarn tensioﬁing method that consists in passing
yarn through the area, in which pressure which produces friction resistance is exerted on
yarn, characterised in that the yarn displacement area is divided into a number of sections,

in the area of which partial friction resistance forces are produced, whereas the amounts of
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partial forces are adjusted by means of magnetic circuits, in which the intensities” of
magnetic field flux is controlled by means of the supply voltage. Preferably, the yarn, both
at the whole displacement area, and in the areas of the particular sections, is affected by
constant or variable pressures that cause friction forces.

Preferably, the amounts of partial friction forces are summed up at the end of the
yarn displacement area, or they are determined individually for each of the sections that
make up the yarn displacement area, and are adjusted by means of magnetic circuits, in
which the intensity of magnetic field flux is controlled by means of the supply voltage.

The next subject of invention is the yarn tensioning device that contains a plate

made of para- or diamagnetic material placed between electromagnet poles, characterised
in that the electromagnet poles are situated in the same plane as the ceramic plate or ina
parallel plane, whereas the space between the poles of the electromagnet is limited by the
frame with two beams that are placed in the upper part of shorter sides of this frame,
which, together with the beams, forms the yarn displacement area.
Preferably, the flexible tape is fixed to the beams and of the frame, and the cubicoid
armature, which may have oblong or arc overpresses additionally made along their one
longer side, are fixed to this tape at their ends, thus creating armature with arc overpress, or
armature with an undercut or cubicoid cut-outs and protrusions and arc overpress, thus
creating armature, as well as armature with an overpress, whereas armature create the
sections that are necessary to produce partial friction resistance.

Preferably, at the yarn inlet side, outside the area of the frame, the plate is situated
with the yarn guide, whereas, at the yarn outlet side, the yam tension sensor containing the
tensometric beam, placed in between the pins of the double-pin backfall, is fixed to the
case of the device.

Preferably, the arm connected with its one end to the core of the electromagnetic or
the pneumatic actuator, which is fixed to the case of the device, is fixed swing-wise with
its other end to the frame. Preferably, electromagnets have cores whose cross-section are
U-or H-shaﬁed. The yarn tensioning device is presented on Fig. 1

The next subject of the invention is a yarn tensioning device’s ferromagnetic
armature, characterised in that along its one longer side, the armature has oblong or arc
overpresses additionally made, thus creating the plate with arc overpress, or plate with an

undercut, or cubicoid cut-outs and protrusions and arc overpress, thus creating plate, or
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plate with an overpress, whereas the armature creates the sections that are necessary to
produce partial friction resistance.
Preferably, the yarn tensioning device’s armature is presented on Fig. 2 — 6.

The next subject of invention is a use of the armature, in which, along its one longer
side, the armature has oblong or arc overpresses additionally made, thus creating the plate
with arc overpress or the plate with an undercut, or cubicoid cut-outs and protrusions and
arc overpress creating the plate, or the plate with an overpress, whereas the plates create
the sections that are necessary to produce partial friction resistance, in which the yarn
displacement area is divided into a number of sections, in the area of which partial friction
resistance forces are produced, whereas the amounts of partial forces are adjusted by
means of magnetic circuits, in which the intensity of the magnetic field flux is controlled
by power supply, whereas the yarn, both in the whole displacement area and in the areas of
the particular sections, is affected with constant or variable pressures that cause friction
forces, and the amounts of partial friction forces are summed up at the end of the yarn
displacement area, or they can be determined individually for each of the sections that
make up the yarn displacement area, and they are adjusted by means of magnetic circuits,
in which the intensity of the magnetic field flux is controlled by power supply, while the
electromagnetic or pneumatic actuator is started up by fadeout of the signal from the

tensometric sensor to the yarn tensioning device.

The subject of the present invention is presented using examples of construction
depicted on drawings, where Fig. 1 shows a yamn tensioning device in axonometric view,
Fig. 2 shows the cubicoid armature in axonometric view with the cross-section view, Fig. 3
shows the cubicoid armature with elongate overpress in axonometric view with the cross-
section view, Fig. 4 shows the cubicoid armature with arc overpress arc in axonometric
view with the cross-section view, Fig. 5 shows the cubicoid armature with cubicoid
protrusion and arc overpress with cubicoid cut-out in axonometric view with the cross-
section view, Fig. 5 shows the cubicoid armature with overpress with the cross-section

Vview.

Below are several exemplary embodiments of the invention discussed.

Example

The device consists of (Fig. 1): body 9 with its flat abrasion-resistant ceramic plate

2 placed between two poles of electromagnet 3, whose core is U-shaped. In direct vicinity
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of the ceramic plate 2, a frame 7 is placed, at whose shorter sides, at the top, beams 7a and
7b are situated, and flexible tapes 6 are fixed to these beams, in the area of their ends.
Cubicoid armature 5, whose one longer side has oblong overpresses 8 are fixed to flexible
tapes 6 with their ends. Plate 18, in whose upper part the guide 4 is situated, is fixed to the
front face surface of body 9 of the device, whereas the yarn tensioning sensor 12, which
contains tensometric beam 10 that is placed between pins of the double-pin backfall 13, is
fixed to the rear face surface of the body 9 of the device. Furthermore, the arm 17
connected with its one end to three-sided frame 7 and to the electromagnetic actuator 16
with its other end, is fixed swing-wise to the body 9.

The armature 5 (Fig. 2 — 6) may be used in various shapes; i.e. the cubicoid
armature 5a with no overpresses, the cubicoid armature 5b with arc overpress 8, or the
cubicoid ferromagnetic armature 5¢ with an undercut, the cubicoid ferromagnetic armature
5d with cubicoid protrusion and cubicoid cut-out on longer sides, with an arc overpress
being made in the cubicoid protrusion in the upper area, and some undercuts made on
protrusions in the lower area, besides the cubicoid cut-out.

The cubicoid armature 5a free from undercuts are used for tensing the continuous
fibre yarn, the armature 5b and the armature 5c are used for tensing the cut fibre yarn,
whereas the armature 5d and ferromagnetic armature Se are used for tensing the yarn that
is highly inhomogeneous, for instance the fancy yarn.

Yamn 1 is fed by the guide 4 into the area in between the ceramic plate 2 and the
ferromagnetic armature 5 which are fixed at their ends to the flexible tapes 6, whereas
these tapes are fixed at their ends to the beams 7a and 7b placed in shorter sides of the
three-sided frame 7, and then yarn 1 is fed through the yarn tensioning sensor 12 in such a
way that it goes under the first pin of backfall 11, then on the tensometric beam 10, and
finally under the second pin of double-pin backfall 13.

As soon as yamn 1 is fed on ceramic plate 2 placed in between the electromagnet
poles 3 with the U-shaped core, which are located in the same plane, whereas yarn 1°s
transverse position is determined by the guide 4, and yarn 1 which moves along the
ceramic plate 2 is pressed against it by electromagnetic field forces from armature 5 that
are fixed on flexible tapes 6, which perform the role of a armature that closes the magnetic
circuit. Tapes 6 enable armature 5 to go up or down perpendicularly to the plane of the

ceramic plate 2, for instance when thickened or thinned section of yarn 1 finds itself under
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plates 5. With a specific number of armature 5, these armature’ pressure force depends on
the intensity of the magnetic field that has been produced by electromagnet 3 placed inside
the body 9. Upon yam 1 passing the double-pin backfall 11 and the tensometric beam 10 of
sensor 13, it presses against tensometric beam 10, which results in emerging of an electric
signal that is proportional to the amount of pressure exerted by the armature 5 upon yarn 1,
and this signal is transferred into the known control system placed outside the tensioning
device, where there occurs a comparison of the signal value with the set signal parameter
value, coupled with a proper change in the power supply of the electromagnet 3 that
matches the signal from the tensometric sensor 13 with the set signal. Whenever yarn 1 is
ruptured, the signal from the sensor 13 will actuate the electromagnetic actuator 16, which

will raise the frame 7 up from plates 5 in order to make it possible to put yarn 1 on.
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Patent claims

1.

The yarn tensioning method that consists in passing yarn through the area, in which
pressure which produces friction resistance is exerted on yarn, characterised in that the
yarn displacement area is divided into a number of sections, in the area of which

partial friction resistance forces are produced, whereas the amounts of partial forces

" are adjusted by means of magnetic circuits, in which the intensities of magnetic field

flux is controlled using the supply power.

The yarn tensioning method according to claim 1, characterised in that the yam, both
at the whole displacement.area, and in the areas of the particular sections, is affected
by constant or variable pressures that cause friction forces.

The yam tensioning method according to claim 1 or 2, characterised in that the
amounts of partial friction forces are summed up at the end of the yarn displacement
area, or they are determined individually for each of the sections that make up the yarn
displacement area, and are adjusted by means of magnetic circuits, in which the
intensity of field flux are controlled using the supply power.

The yarn tensioning device that contains a plate made of para- or diamagnetic material
placed between electromagnet poles, characterised in that the electromagnet poles (3)
are situated in the same plane as the ceramic plate (2) or in a parallel plane, whereas
the space between the poles of the electrdmagnet (3) is limited by the frame (7) with
two beams (7a) that are placed in the upper part of shorter sides of this frame, which,
together with the beams (7a), forms the yarn displacement area.

The device according to claim 4, characterised in that the flexible tape (6) is fixed to
the beams (7a) and (7b) of the frame (7), and the cubicoid armature (3), which may
have oblong or arc overpresses additionally made along their one longer side, are fixed

to this tape at their ends, thus creating armature (5b) with arc overpress (8), or
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10.

11.
12.

armature (5¢) with an undercut or cubicoid cut-outs and protrusions and arc overpress
(8a), thus creating armature (5d), as well as armature (5e) with an overpress, whereas
armature (5) create the sections that are necessary to produce partial friction
resistance.

The device according to claim 5, characterised in that at the yarn (1) inlet side, outside
the area of the frame (7), the plate (18) is situated with the yarn guide (4), whereas, at
the yarn (1) outlet side, the yarn (1) tension sensor (13) containing the tensometric
beam (10), placed in between the pins of the double-pin backfall (11), is fixed to the
case (9) of the device.

Device according to claim 5, characterised in that the arm (17) connected with its one
end to the core (15) of the electromagnetic or the pneumatic actuator (16), which 1s
fixed to the case (9) of the device, is fixed swing-wise with its other end to the frame
. |

The device according to claim 4, characterised in that electromagnets (3) have cores
whose cross-section are U- or H-shaped.

The device according to claim 4, characterised in that it is presented on Fig. 1.

The yarn tensioning device’s ferromagnetic armature, characterised in that along its
one longer side, the armature has oblong or arc overpresses additionally made, thus
creating the plate (5b) with arc overpress (8), or plate (5¢) with an undercut, or
cubicoid cut-outs and protrusions and arc overpress (8a), thus creating plate (5d), or
plate (Se) with an overpress, whereas the armature (5) creates the sections that are
necessary to produce partial friction resistance.

The device according to claim 4, characterised in that it is presented on Fig. 2- Fig. 6.
Use of the armature of an electromagnet, in which, along its one longer side, the
armature has oblong or arc overpresses additionally made, thus creating the plate (5b)
with arc overpress (8) or the plate (5¢) with an undercut, or cubicoid cut-outs and
protrusions and arc overpress (8a) creating the plate (5d), or the plate (5¢) with an
overpress, whereas the plates (3) create the sections that are necessary to produce
partial friction resistance, in which the yam displacement area is divided into a
number of sections, in the area of which partial friction resistance forces are produced,
whereas the amounts of partial forces are adjusted by means of magnetic circuits, in

which the intensity of the magnetic field flux is controlled by power supply, whereas
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the yarn, both in the whole displacement area and in the areas of the particular
sections, is affected with constant or variable pressures that cause friction forces, and
the amounts of partial friction forces are summed up at the end of the yam
displacement area, or they can be determined individually for each of the sections that
make up the yarn displacement area, and they are adjusted by means of magnetic
circuits, in which the intensity of the magnetic field flux is controlled by power
supply, while the electromagnetic or pneumatic actuator is started up by fadeout of the

signal from the tensometric sensor to the yam tensioning device.
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