EP 0 633 213 A1

Europdisches Patentamt
0’ European Patent Office

Office européen des brevets

@ Publication number:

0633 213 A1

® EUROPEAN PATENT APPLICATION

@ Application number: 94110288.1

@) Date of filing: 01.07.94

@ Int. c15: B65H 51/20, B65H 54/86,

DO1H 13/18, D02J 13/00

Priority: 10.07.93 DE 4323059
02.12.93 DE 4341048

Date of publication of application:
11.01.95 Bulletin 95/02

Designated Contracting States:
CHDEFRGBITLI

(@) Applicant: Bar m a g AG

Leverkuser Strasse 65
D-42897 Remscheid (DE)

@ Inventor: Damann, Peter

Julius-Plucker-Strasse 68
D-42897 Remscheid (DE)
Inventor: Frank, Benno
Am Cleefchen 32

D-42111 Wuppertal (DE)
Inventor: Berges, Dietrich
Brucher Strasse 17
D-51709 Marienheide (DE)

Representative: Kahlhofer, Hermann

Bardehle-Pagenberg-Dost-Altenburg-Frohwi-
tter-Geissler & Partner Patent- und
Rechtsanwilte et al

Xantener Strasse 12

D-40474 Diisseldorf (DE)

@ Textile machine having yarn accumulator.

@ A textile machine for processing a filament yarn
(12) and comprising a feed system (18) for advan-
cing a yarn along an operative path of travel and into
a treatment zone. A yarn accumulator (1) in the form
of a deflecting plate (3) is positioned downstream of
the feed system for temporarily storing the yarn
upon a yarn break or slackening of the yarn, with the
plate being positioned generally transverse to the
operative path of travel and with one of the side
edges thereof being closely adjacent the path of
travel. Also, a yarn guide is positioned on the side of
the yarn path of travel opposite from the one side
edge of the plate, such that in normal operation the
operative yarn path of travel runs between the one
side edge of the deflecting plate and the yarn guide.
Upon a yarn break or the development of slack in
the advancing yarn, the yarn impacts against the
deflecting plate (3) and forms an accumulation of the
yarn. The plate may be coated with an adhesive to

adhere the accumulation thereto, or the accumula-
tion may drop from the plate and fall into an under-
lying collection bin (26).

Rank Xerox (UK) Business Services
(3.10/3.09/3.3.4)
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Background of the Invention

The present invention relates to a textile ma-
chine for processing a filament yarn, wherein the
yarn is advanced by a feed system into a treatment
zone and withdrawn from the treatment zone by
means of an extraction system, and wherein a yarn
accumulator is arranged downstream of the feed
system for temporarily storing the yarn in the event
of a yarn break or other irregularity in the advance
of the yarn.

A machine of the described type is known, for
example, from DE-OS 22 54 736. In a machine of
this type, it is necessary to withdraw the yarn from
its production or processing zone always at a high-
er speed than it is supplied thereto. With this type
of yarn delivery, irregularities often occur in the
yarn delivery. These irregularities may be caused
by the yarn production method itself, or they may
be caused by a disturbance in the subsequent
steps of the process. Such irregularities in the yarn
delivery can easily result in breakdowns of the
process, such as by having the yarn become en-
tangled, or by the yarn forming laps. The problem
of lap formation is of very great importance in the
operation of textile machinery, inasmuch as laps
can damage a textile machine. Such a formation of
laps may occur, even when there are only short-
time irregularities in the yarn delivery, which can
develop, for example, in the takeup zone of the
textile machine, especially when it is necessary to
transfer the continuously advancing yarn from a
fully would package to an empty tube.

The known apparatus also has the disadvan-
tage that it requires an adequately strong source of
compressed air, and must either be in operation
continuously, or be shut down, when breakdowns
occur. By the time the apparatus becomes oper-
ative, it may however be already too late to avoid
the above noted problems.

As a further disadvantage, it is recognized that
upon yarn breaks occurring downstream of the
feed system, the dropping yarn end may become
entangled, or be wound in other feed systems, or it
may wrap about other rotating elements of the
processing station for that yarn or adjacent pro-
cessing stations. Also, if worst comes to worst, the
dropping yarn end may even damage the machine
elements. Finally, it is very difficult to subsequently
remove the yarn residues.

It is accordingly an object of the present inven-
tion to provide an apparatus for temporarily accu-
mulating a quantity of yarn resulting from the slack-
ening or breakage of the yarn downstream of a
yarn feed system, and which is constantly ready of
operation and does not require auxiliary equipment.

It is a further object of the present invention to
provide a yarn accumulator of the described type
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which has provision for catching a dropping yarn
end upon a yarn break, and rendering the end
harmless.

Summary of the Invention

The above and other objects and advantages
of the present invention are achieved in the em-
bodiment illustrated herein by the provision of a
filament yarn processing apparatus which com-
prises a yarn feed means for advancing the yarn
along an operative path of travel and to a treatment
zone, and a yarn accumulator positioned imme-
diately downstream of a yarn feed means, and
which comprises a deflecting plate having opposite
side edges. The plate is positioned generally trans-
verse to the operative yarn path of travel, with one
of the side edges of the plate being adjacent the
operative path of fravel. Thus the advancing yarn is
not significantly deflected by the plate when advan-
cing along its operative path of travel. However, in
the event of a yarn break or the like, the advancing
yarn engages the plate.

The yarn feed means defines a natural yarn
delivery path along which the yarn is advanced in
the absence of guidance downstream of the feed
means, and to insure that the advancing yarn en-
gages the plate in the event of a yarn break or the
like, the plate is preferably positioned so as to
intersect the natural yarn delivery path.

The yarn accumulator preferably also com-
prises a yarn guide disposed on the side of the
operative yarn path of travel opposite from the one
side edge of the plate, and such that the operative
yarn path of travel runs between the one side edge
of the plate and the yarn guide.

In accordance with the present invention, the
deflecting plate causes the quantities of yarn fo
accumulate at a harmless place and, as a result of
this accumulation, to then appear no longer as an
individual yarn. While an individual yarn is easily
caught by other machine elements as a result of
unavoidable air currents, the resulting accumulation
retains the yarn and is not susceptible to the air
currents because of its larger mass.

The use of the present invention does in gen-
eral not require any modifications of the texiile
processing machine. However, it may be useful to
offset the yarn withdrawal or extraction device rela-
tive to the feed system, so that the exiraction
device does not extend along the natural yarn
delivery path of the yarn feed means. This natural
yarn delivery path is in general the tangent to the
feed system, or in a so-called pressure-roll type
feed system, the common tangent to the driven
feed roll and the pressure roll. However, even with-
out such modification, the deflecting plate is effec-
tive, since it is arranged always in the direct vicinity
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of the operative yarn path, or even in the operative
yarn path, in the case of a regular advance, which
is predetermined by the feed system and the ex-
fraction device.

Brief Description of the Drawings

Some of the objects and advantages of the
present invention having been stated, others will
appear as the description proceeds, when consid-
ered in conjunction with the accompanying draw-
ings, in which

Figure 1 is a cross sectional view of a yarn false

twist texturizing machine which embodies the
present invention;

Figure 2A is an enlarged fragmentary view of

the portion of Figure 1 illustrated within the area

I;

Figures 2B and 2C are top plan and side eleva-

tion views respectively, of a slightly modified
version of the accumulator shown in Figures 1
and 2A;

Figure 3 is a cross sectional view of a yarn false

twist crimping machine showing another em-
bodiment of the invention;

Figure 3A is a fragmentary cross sectional view

of the deflecting plate of the present invention
and illustrating one embodiment of an adhesive
coating applied thereto;

Figure 4 is a fragmentary view of a portion of

the false twist crimping machine shown in Fig-
ure 3; and

Figure 5 is a view similar to Figure 4 but further

illustrating a container bin for collecting the
waste yarn.

Detailed Description of the Preferred Embodiments

The embodiments as described below illustrate
the invention used in association with a yarn false
twist texturing machine for processing synthetic
filament yarns. It will be understood however, that
the invention is useable with other textile process-
ing machines which include a yarn feed means for
advancing a yarn along an operative path of fravel.

As schematically illustrated in Figures 1 and 3,
the texturing machine comprises a yarn supply
package 10, on which a thermoplastic filament yarn
12 is wound. The yarn 12 is withdrawn under a
certain tension by a feed system 18 via a yarn
guide 14. In the direction of the advancing yarn,
downstream of feed system 18, a first, elongate
heater 20 extends, over which the yarn advances
and is heated to a predetermined temperature.
Arranged at the outlet end of heater 20 is a further
yarn guide 22, which deflects the yarn so as fo
advance it to a cooling plate 24. The heater 20 and
cooling plate 24 may be arranged relative to one
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another approximately in a roof-like configuration,
with the yarn guide roll 22 forming the apex of the
roof-like structure. Below the cooling plate 24 is a
conventional false twist unit schematically illustrat-
ed at 28, which for example may be structured in
accordance with German Patent 22 13 881 or U.S.
Patent 4,339,915. Arranged downstream of the
false twist unit 28 is a further feed system 30,
which serves to draw the yarn both over the heater
20 and the cooling plate 24.

In the direction of the advancing yarn, and
below the feed system 30 is a set heater, which is
constructed as a curved heating tube 34 which is
surrounded by a heating jacket 32. The latter
serves to heat the heating tube 34 externally with
vapor to a predetermined temperature. Preferably,
the heating tube 34 and its jacket are arranged
upright.

Heating tube 34 is connected seamlessly, i.e.,
in an airtight manner, to an equalizing tube 42.
Also, a yarn guide 44 is positioned in the bent
portion of a channel 38, which joins the heating
tube 34 to the equalizing tube 42, and the yarn
guide 44 is constructed as a pin or roll with a
peripheral groove.

Arranged at the outlet end of tube 42 is a
further feed system 46. The latter is a pressure-roll
type feed system, and comprises a driven feed roll
46.1 and a pressure roll 46.2, which freely rotates
and presses the yarn in a slip-free manner against
the feed roll. Adjacent thereto is a yarn accumula-
tor 1 which is described further below. The yarn is
wound on a takeup package 50 which is driven on
its circumference by a friction roll 52. A traversing
mechanism 54 is positioned upstream of the fric-
tion roll 52, which reciprocates the yarn 12 along
package 50, and causes it o be wound in a cross
wound package. A suction tube 62 (Figure 2A) with
radial holes precedes the yarn traversing mecha-
nism. The suction tube 62 allows the yarn to be
removed by suction, when the package 50 is fully
wound, and when for purposes of doffing the pack-
age the yarn needs fo be cut between suction tube
62 and yarn traversing mechanism 54.

Located above equalizing tube 42 is a platform
56, which is supported by rails or posts 58 on the
floor 60 and which serves as an operator's aisle.

Figure 2A is an enlarged detail view of the
takeup zone within the area Il of Figure 1, and in
particular Figure 2A illustrates in more detail the
yarn accumulating device 1, which becomes oper-
ative, when the yarn breaks or slackens.

As best seen in Figures 2A-2C, the yarn accu-
mulator 1 comprises a yarn guide 2 and a deflect-
ing plate 3, which are mounted to a common
support 4. The deflecting plate 3 has opposite side
edges 5, 6, and it is angled along an apex line 7 fo
define two plate segments 8, 9, which are inclined
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with respect to each other in V-shape at an angle
of about 90°. When viewed in the direction of the
yarn advance as illustrated in Figure 2B, the apex
line 7 extends toward the yarn guide 2. Also, the
yarn guide 2 lies at a short distance behind deflect-
ing plate 3.

The plate 3 may for example consist of two flat
metal sheets, which are joined along the apex line
7, or it may comprise a unitary flat metal sheet
which is bent in V-shape along the apex line.

The deflecting plate 3 may alternatively be a
flat surface, or it may have the shape of a funnel,
the axis of which extends approximately in the
natural direction of the operative yarn advance.
Also, the deflecting plate 3 may be provided with
an adhesive coating on the side thereof facing the
yarn feed system, for the purpose of retaining a
broken yarn end as further described below. This
adhesive coating for example may comprise a film
which is coated on both sides with an adhesive
material, and which is applied to the plate so that
one coated side is exposed. Alternatively, the de-
flecting plate may be covered with a cling tape
which has a hook-like fibrous adhesive coating as
schematically illustrated in Figure 3A.

The plate 3 is mounted so as to be generally
transverse to the operative yarn path of travel, and
with the side edge 5 being spaced from but closely
adjacent the path of travel. Also, the yarn guide 2
is disposed on the side of the yarn path of travel
opposite from the side edge 5 of the plate 3, and
such that the yarn path of travel runs between the
side edge 5 and the yarn guide 2 in normal opera-
tion. Thus, the advancing yarn is not deflected by
the plate 3 during normal operation.

The yarn guide 2 is provided, on the one hand,
with a yarn guide element, which is arranged like-
wise closely adjacent the operative yarn path of
travel. The guide surface of the yarn guide extends
along an extension of the apex line 7, which is
formed by deflecting plate 3, but is slightly spaced
apart from its side edge 5. Consequently, there
exists a gap between the side edge 5 of deflecting
plate 3 and the guide edge of yarn guide 2, which
permits the yarn advancing under tension to pass
without contacting, as best seen in Figure 1. The
guide element of yarn guide 2 is laterally bordered
by guide plates, which cover the side edge 5 of the
deflecting plate and form a lateral boundary of the
yarn path. The arrangement of the deflecting plate
3 and the yarn guide 2 in the machine is such that
the apex line 7 of the deflecting plate is aligned
approximately perpendicularly with respect to the
yarn path of travel.

In the machine illustrated in Figure 1, the yarn
is wound free of trouble, and consequently the yarn
advances along its operative path of travel and
under an adequate tension between feed system
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46 and the takeup. As a result, the yarn accumula-
for remains inoperative in this operating condition.
Shown in Figure 2A, is the situation when the yarn
is cut between suction tube 62 and yarn-traversing
mechanism 54, and subsequently pulled into the
interior of suction tube 62. At this moment, the
speed at which the yarn is withdrawn from feed
system 46 is considerably reduced for a short time.
As a result, there may arise the risk that the
excessive amount of yarn entangles, forms laps, or
leads to other disturbances. This is prevented by
the yarn accumulator 1 of the present invention,
which is arranged at a short distance downstream
of feed system 46.

In the event the yarn is no longer advanced
under an adequate tension, the yarn will impact
against the deflecting plate at the apex line 7
between the two flat segments 8, 9 of deflecting
plate 3. To this end, the yarn accumulator is ar-
ranged such that the deflecting plate is positioned
along the common tangent to the feed roll 46.1 and
the pressure roll 46.2 of the feed system 46. Upon
impacting the deflecting plate, the yarn starts to
pile up. Thereafter, the yarn is pulled out from this
pile by the suction device 62. The quantity of yarn
which accumulates in this pile, is variable. The
present invention thereby accommodates without
harm a condition wherein the feed system 46 deliv-
ers a constant quantity of yarn but the quantity of
yarn withdrawn is not constant as a result, for
example, of the interrupted takeup or irregularities
of the process.

In the false twist crimping machine illustrated in
Figure 3, as well as Figures 4 and 5, a deflecting
plate 3 mounted to a common support 4 is posi-
tioned downstream of the first feed system 18,
which advances the yarn in the direction of the
heater 20. The second feed system 30 which is
adjacent the false twist unit 28 serves as a yarn
withdrawal or extraction system.

Figure 3 illustrates the yarn in its normal or
operative path of fravel. Figures 4 and 5 illustrate
the operating condition, in which a yarn end is
down, and the broken yarn end is continuously
supplied by the feed system 18. In this operating
condition, one may incur the risk that the broken
yarn end enters into takeup package 50, the drive
elements of which, in particular friction roll 52 and
yarn traversing mechanism 54 continue o be in
operation. The broken yarn end also may be
caught in an adjacent processing station. These
potential problems are avoided with the yarn accu-
mulator 1, which is arranged at a short distance
from the outlet end of the feed system 18. The
structure of the yarn accumulator corresponds to
that of Figures 2A-2C, as described above.

In operation, the yarn advances under tension
along its operative path of travel, so that it passes
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between and does not contact either the side edge
5 of deflecting plate 3 and the guide edge of yarn
guide 2. It is however possible to also offset the
yarn accumulator relative to the yarn path, so that
the yarn is slightly deflected on the deflecting plate
or the yarn guide. This would involve only a matter
of yarn tension and wear. In the event the yarn
breaks, it is no longer under tension and is ejected
by feed system 18 against the deflecting plate,
namely into the apex line 7 between the two flat
surfaces of deflecting plate 3. To this end, the yarn
accumulator is arranged such that the deflecting
plate extends along the common tangent to the
feed roll and pressure roll of feed system 18, or in
a position which has previously been found by
tests to intersect with the natural yarn delivery path
along which the yarn is advanced in the absence of
guidance downstream of the feed system 18.

When impacting upon the deflecting plate, the
yarn piles up. In the embodiment of Figure 4, it is
assumed that the deflecting plate is provided with
an adhesive coating as described above. As a
result of the coating, the yarn will adhere to this
adhesive coating, thus avoiding the risk that the
yarn comes into contact with other rotating ma-
chine elements or drifts freely in the machine and
is entrained by an air current. Thereafter, the film
may be simply pulled off the deflector plate, there-
by removing the yarn residue. Where a cling tape
is employed as illustrated in Figure 3A, the tape
can be simply torn away from the deflecting plate,
after a yarn break has occurred and yarn material
has piled up.

In the embodiment of Figure 5, the deflecting
plate 3 is not covered with an adhesive coating.
Therefore, the accumulated quantity of yarn drops
from the deflecting plate in the form of a yarn
tangle. However, a collecting bin 26 is provided
below the deflecting plate, which is positioned so
as to collect the accumulated tangle.

The natural yarn delivery path of the feed sys-
tem in the meaning of this invention is theoretically
the tangent to the point, at which the yarn leaves
the feed system, or the common tangent, when the
feed system is of the nip type or employs nip rolls.
Practically, however, deviations may result, for ex-
ample, when in a feed system employing nip rolls,
the yarn adheres more to one of the rolls than to
the other. Deviations may also result, when the
yarn is "spat out" in a horizontal direction, provided
it is under no tension. Therefore, in cases of doubt,
it will be necessary to determine by test the natural
yarn delivery path of the yarn when under no
tension or low tension. Under some circumstances,
it may also be necessary to consider the speed of
the feed system.

In the drawings and specifications, there has
been set forth a preferred embodiment of the in-
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vention, and although specific terms are employed,
they are used in a generic and descriptive sense
only and not for purposes of limitation.

Claims

1. An apparatus for processing a filament yarn
and comprising
yarn feed means for advancing the yarn
along an operative path of travel and to a
treatment zone, and
a yarn accumulator positioned immediately
downstream of said yarn feed means for tem-
porarily storing the yarn upon a yarn break or
the like, said yarn accumulator comprising a
deflecting plate having opposite side edges,
with said plate being mounted generally trans-
verse to the operative path of travel and with
one of said side edges being adjacent the
operative path of travel, and such that the
advancing yarn is not significantly deflected by
the plate when advancing along the operative
path of travel but the advancing yarn does
engage the plate upon a yarn break or the like.

2. The apparatus as defined in Claim 1 wherein
said yarn accumulator further comprises a yarn
guide disposed on the side of said operative
yarn path of travel opposite from said one side
edge of said plate, and such that the operative
yarn path of travel runs between said one side
edge of said plate and said yarn guide.

3. The apparatus as defined in Claim 2 wherein
said plate is angled along an apex line to
define two plate segments which are inclined
with respect to each other, and with the apex
line extending toward said yarn guide when
viewed in the direction of the yarn advance.

4. The apparatus as defined in Claim 3 wherein
the deflecting plate is coated with an adhesive
material on the side thereof facing said yarn
feed means.

5. The apparatus as defined in Claim 2 further
comprising a yarn collection bin positioned be-
low said deflecting plate so as to be adapted
o receive the yarn after the yarn engages the
deflecting plate.

6. The apparatus as defined in Claim 2 wherein
said one side edge of said plate is spaced
from the operative yarn path of travel and such
that the advancing yarn is not deflected by the
plate when advancing along the operative path
of fravel.
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The apparatus as defined in Claim 1 wherein
said yarn feed means defines a natural yarn
delivery path along which the yarn is advanced
in the absence of guidance downstream of the
feed means, and wherein said deflecting plate
is positioned so as to intersect the natural yarn
delivery path.

The apparatus as defined in Claim 1 wherein
said yarn feed means comprises a driven feed
roll and a cooperating pressure roll which en-
gages the feed roll so as to define a common
tangent, and wherein said deflecting plate is
positioned along the common tangent of said
rolls.

The apparatus as defined in Claim 1 wherein
said treatment zone comprises yarn false twist-
ing means comprising, in serial arrangement,
an elongate heater, an elongate cooling plate,
a false twisting unit, and a second yarn feeding
means.

The apparatus as defined in Claim 1 wherein
said treatment zone comprises a yarn winding
apparatus for winding the advancing yarn into
a cross wound package.
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