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Description

and a method for manufacturing the same.
[0007] JP-A-2005076149 discloses a method of manufacturing a line of autohesion thread in which adjacent
filaments are substantially fused together.

TECHNICAL FIELD
[0001] The present invention relates to a tapered multifilament yarn which is used, for example, as fly lines or
fly leaders for fly fishing, taper Chikara (thick and strong)
lines for surf casting, fishing lines or leaders for Tenkara
fishing (Japanese traditional mountain stream fishing using a fly) in the field of fishing, and used, for example, as
decorative cords in the field of other industrial materials,
and to a process for producing the tapered multifilament
yarn.
BACKGROUND ART
[0002] Conventionally, as a tapered multifilament line
made of a plurality of filaments and having nonuniform
thickness, there has been known, for example, a tapered
multifilament yarn in which some of the plurality of filaments are cut away halfway in the longitudinal direction
toward an end of the yarn to reduce the thickness of the
yarn in the longitudinal direction, and the remaining filaments are used as the yarn core (see, for example, Japanese Patent Application Laid-Open Publication No.
8-289708, hereinafter referred to as "Prior art 1").
[0003] This prior art 1 has a problem of impaired
smoothness of a yarn especially in the cut site, causing
the yarn to be easily caught on a scrag, reducing the
slipperiness between the yarn and the guide of a fishing
rod due to increased frictional resistance, or making the
line tend to be cut. Further, there has also been another
problem of poor operating efficiency because a braiding
machine used to produce the tapered line has to be
stopped during braiding for cutting away a certain number
of filaments for reducing the diameter of the line.
[0004] In order to solve the above-mentioned problems, there has been proposed a tapered multifilament
yarn formed by drawing a multifilament or a yarn into a
tapered shape (see Japanese Patent Application LaidOpen Publication No. 2002-339184, hereinafter referred
to as "Prior art 2"). The thickness of this tapered multifilament yarn is changed in the longitudinal direction by
changing the take-over speed relative to the feed speed
of the filament while the drawable multifilament is drawn.
[0005] This prior art 2 has an advantage that the tapered multifilament yarn is excellent in smoothness because the filament has no cut site, the yarn having considerable durability because of the good slipperiness between the yarn and the guide of a fishing rod, and the
like. Further, the yarn can be produced easily and efficiently because there is no need to cut away any filament.
Also, any degree of tapering can be set by adjusting the
drawing rate of the filament.
[0006] US-A-2003/082381 discloses yarns including
fishing lines which contain ultra-high molecular weight
polyethylene filaments with low elongation rate, adjustable specific gravity and excellent abrasion resistance,
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[0008] However, in the prior art 2, the ratio of the takeover speed to the feed speed of the filament during drawing, that is, the drawing rate is restricted by the material
of filaments and the state of drawing a material yarn. For
example, in the case of using an undrawn filament, the
drawing rate is set to about 1.01 to 15, and in the case
of redrawing a drawn filament,
the drawing rate is set to about 1.01 to 5, preferably about
1.01 to 3. Therefore, in some cases, it was not easy to
increase the ratio of the thickness of the thickest part to
the thickness of the thinnest part of a tapered multifilament yarn.
[0009] The technical object of the present invention is,
by solving the above-mentioned problems, to provide a
tapered multifilament yarn and a process for the production thereof which allow easy and efficient production and
easy increase of the ratio of the thickness of the thickest
part to the thickness of the thinnest part of a tapered
multifilament yarn.
MEANS FOR SOLVING THE PROBLEMS
[0010] In order to solve the above-mentioned problems, the present invention is configured as follows.
[0011] That is, the present invention relates to:
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(1) a process for producing a tapered multifilament
yarn comprising feeding a drawable filament to a
drawing apparatus and changing the take-over
speed relative to the feed speed of the filament in
order to change the thickness of the filament in a
longitudinal direction, characterized by making the
take-over speed slower than the feed speed under
heating in a part of the filament in the longitudinal
direction and thereby shrinking and thickening the
part of the filament, wherein the drawable filament
is a multifilament, wherein another part in the longitudinal direction of the filament is drawn while the
take-over speed is made faster than the feed speed,
wherein when the take-over speed is slower than the
feed speed, the ratio of the take-over speed to the
feed speed of the filament is not less than 0.5 and
less than 1, wherein when the drawable filament is
drawn, the ratio of the take-over speed to the feed
speed of the filament is not more than 6;

55

(2) the process for producing a tapered multifilament
yarn according to the item (1), wherein the drawable
filament comprises an undrawn filament;
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(3) the process for producing a tapered multifilament
yarn according to the item (1), wherein the drawable
filament comprises a filament previously subjected
to a drawing treatment;
5

(4) the process for producing a tapered multifilament
yarn according to any one of the items (1) to (3),
wherein when the drawable filament is drawn, the
ratio of the take-over speed to the feed speed of the
filament is not more than 6;
(5) the process for producing a tapered multifilament
yarn according to any one of the items (1) to (4),
wherein a plurality of drawable filaments is integrated, and then the integrated multifilament yarn is fed
to a drawing apparatus to be formed into a tapered
shape;
(6) the process for producing a tapered multifilament
yarn according to item (5), wherein the integrated
multifilament yarn is coated with a synthetic resin,
and then the coated integrated multifilament yarn is
fed to a drawing apparatus to thereby be formed into
a tapered shape;
(7) the process for producing a tapered multifilament
yarn according to any one of the items (1) to (4),
wherein a drawable
filament is fed to a drawing apparatus to thereby be
formed into a tapered shape, and then a plurality of
the tapered filaments is integrated;
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speed of the filament, characterized by taking-over
the filament at a take-over speed slower than the
feed speed under heating and thereby shrinking and
thickening a part of the filament, wherein each of the
taper-formed filaments is an ultra-high molecular
weight polyethylene filament, wherein another part
in the longitudinal direction of the filament is drawn
while the take-over speed is made faster than the
feed speed, wherein when the take-over speed is
slower than the feed speed, the ratio of the take-over
speed to the feed speed of the filament is not less
than 0.5 and less than 1, wherein when the drawable
filament is drawn, the ratio of the take-over speed to
the feed speed of the filament is not more than 6;
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(13) the tapered multifilament yarn according to the
item (12),which is coated with a synthetic resin;
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(14) the tapered multifilament yarn according to the
item (13), wherein the synthetic resin contains metal
particles;
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(15) the tapered multifilament yarn according to any
one of the items (12) to (14), wherein the filament
contains metal particles; and
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(16) the tapered multifilament yarn according to any
one of the items (12) to (15), wherein the fineness
of the filament in the shrunk part is not more than 2
times that of an unshrunk filament.
EFFECT OF THE INVENTION

(8) the process for producing a tapered multifilament
yarn according to the item (7), wherein a metal wire
is further combined together when the plurality of
tapered filaments is integrated;
(9) the process for producing a tapered multifilament
yarn according to any one of the items (5) to (7),
wherein means of integration is braiding;
(10) the process for producing a tapered multifilament yarn according to any one of the items (1) to
(4), wherein a step for integrating a plurality of drawable filaments using a heat-adhesive resin and a step
for forming the integrated multifilament yarn into a
tapered shape are simultaneously performed;
(11) the process for producing a tapered multifilament yarn according to any one of the items (1) to
(10), wherein the tapered multifilament yarn is further
coated with a synthetic resin;
(12) a tapered multifilament yarn obtained by the
process according to any one of claims 1 to 11,
wherein the tapered multifilament yarn is made of a
plurality of filaments formed into tapered shapes by
changing the take-over speed relative to the feed

35

40

45

50

[0012] The present invention provides a process in
which a filament is subjected to a drawing treatment and
a part of the filament in the longitudinal direction is subjected to a shrinking treatment, unlike a conventional
process in which a filament is subjected to only a drawing
treatment when the filament is formed into a tapered
shape by a drawing apparatus. Therefore, a tapered multifilament yarn obtained according to the present invention is excellent in smoothness without any cut site thereof, and at the same time, it is easy to increase the ratio
of the thickness of the thickest part to the thickness of
the thinnest part of a tapered multifilament yarn since the
part subjected to a shrinking treatment can be thickened.
[0013] Further, there is no need to cut away any filament halfway, the shrinking treatment can be achieved
by only slowing the take-over speed relative to the feed
speed, and a drawing apparatus used in the prior art 2
or the like can be employed as it is. Therefore, the tapered
multifilament yarn can be produced easily and efficiently.
BEST MODE FOR CARRYING OUT THE INVENTION

55

[0014] A tapered multifilament yarn according to the
present invention is a tapered multifilament yarn made
of a plurality of filaments formed into tapered shapes by
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changing the take-over speed relative to the feed speed
of the filament, the tapered multifilament yarn obtained
by taking over the filament at a take-over speed slower
than the feed speed under heating to shrink and thicken
a part of the filament. Such a tapered multifilament yarn
according to the present invention can be produced by
a process described below.
[0015] In the present invention, a drawable filament is
fed to a drawing apparatus, and the thickness of the filament in the longitudinal direction is changed by changing the take-over speed relative to the feed speed of the
filament. This means that a part in the longitudinal direction of the filament is drawn while the take-over speed is
made faster than the feed speed, and on the other hand,
another part in the longitudinal direction of the filament
is shrunk and thickened while the take-over speed is
made slower than the feed speed under heating. The
filament is formed into a tapered shape by performing
both drawing and shrinking.
[0016] When the above-mentioned drawable filament
is heated, molecular orientation thereof tries to relax and
then shrink, and therefore the filament shrinks and gets
thickened in the lengthwise direction depending on the
ratio of the take-over speed to the feed speed of the filament. This phenomenon occurs not only in the case of
a material yarn of a filament subjected to a drawing treatment but also in the case of an undrawn filament which
has not been subjected to a so-called drawing treatment.
This is attributed to the fact that even in the case of an
undrawn filament, the filament has oriented molecules
because of its fibrous texture. This thickens the filament
in the part subjected to a shrinking treatment. As a result,
without excessively increasing the drawing rate in drawing another part of the filament, or even when the drawing
rate cannot be increased, an increased ratio of the thickness of the thickest part of the filament subjected to a
shrinking treatment to the thickness of the thinnest part
of the filament subjected to a drawing treatment is obtained.
[0017] Further, only slowing the take-over speed relative to the feed speed is necessary for the above-mentioned shrinking treatment. A drawing apparatus used in
the present invention is not particularly limited, but may
be any one as long as the take-over speed of a filament
can be made faster than the feed speed thereof, and the
take-over speed can also be made slower than the feed
speed. As the drawing apparatus, any publicly known
apparatus including a supply roller (feed roller) and a
take-over roller (take-up roller) suitable for both drawing
treatment and relaxation heat treatment can be used.
Specifically, a drawing apparatus used in the prior art 2
or the like can be employed as it is.
[0018] Herein, the above-mentioned drawable filament used in the present invention may be any one as
long as it can be subjected to a drawing treatment, and
may be, for example, a filament which has already been
subjected to a drawing treatment during production, like
commercially available filaments, or an undrawn filament
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which has not been subjected to any drawing treatment
during production. In addition, a filament which has already been subjected to a drawing treatment during production at a drawing rate less than that of a commercially
available filament which has already been subjected to
a drawing treatment may be used.
[0019] The above-mentioned drawable filament is a
multifilament or a monofilament. It is to be noted that a
"multifilament yarn" means a yarn made of a plurality of
filaments, and a "tapered multifilament yarn" means a
yarn formed into a tapered shape made of a plurality of
filaments in the present invention. In addition, a "component filament" means a filament constituting a tapered
multifilament yarn, but, in some cases, it means a component filament before tapering.
[0020] The above-mentioned ratio of the take-over
speed to the feed speed of a filament may be drastically
changed, but preferably, the ratio is to be changed gradually in order to change the thickness of a filament little
by little continuously, imparting good smoothness to the
resultant tapered multifilament yarn. The change of the
speed ratio may be linear or not.
[0021] When the take-over speed is made slower than
the feed speed, the ratio of the take-over speed to the
feed speed is set low because, for example, a filament
drawn in a production step generally easily shrinks as
compared with an undrawn filament. Accordingly, the ratio of the take-over speed to the feed speed varies with,
for example, the material of the component filament, the
degree of the drawing treatment which the filament has
previously been subjected to, and the like, and thus is
not limited to a specific range, but if the ratio is set to an
excessively low value, physical properties of the obtained
filament may be adversely affected, and therefore, the
ratio is preferably set to not less than 0.5 and less than 1.
[0022] The above-mentioned drawable filament may
be subjected to a drawing treatment in any part which is
not subjected to a shrinking treatment, and the ratio of
the take-over speed to the feed speed of the filament,
that is, the drawing rate is appropriately selected depending on the component filament type, the degree of the
drawing treatment which the filament has previously
been subjected to, the structure of the filament yarn and
the like.
[0023] More specifically, for example, when a filament
drawn in a production step like commercially available
filaments is used as a component filament, the drawing
rate is set to about 1.01 to 5, preferably about 1.01 to 3,
and more preferably about 2.2 to 3. On the other hand,
when an undrawn filament that is not subjected to a drawing treatment or a filament that is not drawn to the same
degree as commercially available filaments are drawn is
used as a component filament, the drawing rate is set to
about 1.01 to 15, about 2 to 10 , and more preferably
about 4 to 8. In addition, for example, when a yarn made
of a plurality of component filaments is drawn, the drawing rate is preferably set to about 2 to 6, and when a
multifilament is drawn, the drawing rate is preferably set
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to about 1.5 to 4.
[0024] The above-mentioned shrinking method and
drawing method are not limited to a specific method, and
for example, a publicly known method in which a filament
is subjected to a treatment while being heated in a liquid
or a gas may be adopted. A shrinking treatment or a
drawing treatment may be performed in one step or two
or more steps. In addition, since the heating temperature
during a shrinking treatment or a drawing treatment is
different depending on the type of the component filament, the thickness of the yarn and the like, the temperature cannot be generally specified, but typically a drawing treatment is preferably performed at a temperature
equal to or higher than the melting point of the component
filament, specifically about 120 to 300°C, preferably
about 130 to 250°C, more preferably about 130 to 200°C,
and still more preferably about 130 to 170°C.
[0025] Specific examples of the drawable filament include a filament made of synthetic resins such as a polyolefin-based, polyamide-based, polyester-based, fluorine-based, polyacrylonitrile-based, polyvinyl alcoholbased or polyacetal-based resin. In the present invention,
one of filaments made of these synthetic resins may be
used singly or two or more kinds thereof may be used in
any combination.
[0026] More specifically, examples of the polyolefinbased resin include polyethylene and polypropylene, and
among them, a resin having a polymerization average
molecular weight of not less than about 400,000 is preferred. The polyethylene and polypropylene may be a
homopolymer or a copolymer. Specific examples of the
copolymer include a copolymer containing one or more
alkenes copolymerizable with ethylene in a small
amount, preferably at a rate of not more than about 5%
by weight and having about 1 to 10, preferably about 2
to 6 methyl groups or ethyl groups per 100 carbon atoms.
Examples of the alkenes copolymerizable with ethylene
include propene, butene, pentene, hexene, octene, 4methyl pentene, and the like. In addition, examples of
the copolymer include, for example, an ethylene-vinyl acetate copolymer (EVA), and the like.
[0027] Examples of the polyamide-based resin include
an aliphatic polyamide such as nylon 6, nylon 66, nylon
12 and nylon 6,10 or a copolymer thereof, or a semiaromatic polyamide formed by an aromatic diamine and
a dicarboxylic acid, or a copolymer thereof, and the like.
[0028] Examples of the polyester-based resin include
a polyester or a copolymer thereof obtained by polycondensation of an aromatic dicarboxylic acid such as
terephthalic acid, isophthalic acid, naphthalene-2,6-dicarboxylic acid, phthalic acid, α,β-(4-carboxyphenyl)ethane, 4,4’-dicarboxyphenyl or sodium 5-sulfoisophthalic acid, an aliphatic dicarboxylic acid such as
adipic acid or sebacic acid, or esters thereof, and a diol
compound such as ethylene glycol, diethylene glycol,
1,4-butanediol, polyethylene glycol, tetramethylene glycol, and the like.
[0029] Examples of the fluorine-based resin include
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polyvinylydene fluoride, polytetrafluoroethylene, polymonochlorotrifluoroethylene or polyhexafluoropropylene, or copolymers thereof, and the like.
[0030] Examples of the polyacrylonitrile-based resin
include a polyacrylonitrile-based resin that is a copolymer
of acrylonitrile with other polymers. Examples of other
polymers include methacrylate, acrylate, vinyl acetate,
and the like, and these polymers are preferably contained
at a rate of not more than about 5% by weight.
[0031] Examples of the polyvinyl alcohol-based resin
include a polyvinyl alcohol-based resin that is a copolymer of vinyl alcohol with other polymers. Examples of
other polymers include vinyl acetate, ethene, other
alkenes, and the like, and these polymers are preferably
contained at a rate of not more than about 5% by weight.
[0032] The above-mentioned drawable filament used
in the present invention is preferably a filament having
high creep properties among others. Here, this "filament
having high creep properties" refers to a filament such
that the shape is continuously retained after drawing.
More specifically, when a half load of the rupture strength
of a fiber constituting a filament is continuously applied
to the filament for 100 hours, and the load is then removed, a yarn having a permanent elongation of not less
than about 1%, preferably not less than about 5%, and
more preferably not less than about 10% is preferred as
a filament having high creep properties. It is to be noted
that the permanent elongation can be measured using a
publicly known measuring machine, for example, the universal testing machine "Autograph AG-100kNI" (trade
name, manufactured by Shimadzu Corporation).
[0033] Specific preferable examples of the abovementioned filament having high creep properties include
a polyacetal-based filament and an ultra-high molecular
weight polyethylene filament. The polyacetal-based filament is produced, for example, in a manner known per
se such as melt spinning process of a polyacetal-based
resin having an acetal bond in the main chain such as
polyoxymethylene. The polyacetal-based filament preferably has a tensile strength of not less than about 4 g/d
and an elongation of not more than about 20%. Tensile
strength and rupture elongation can easily be measured
using a known measuring machine, for example, the universal testing machine "Autograph AG-100kNI" (trade
name, manufactured by Shimadzu Corporation).
[0034] Further, the above-mentioned ultra-high molecular weight polyethylene filament can be produced according to a known method disclosed in, for example,
Japanese Patent Application Laid-Open Publication No.
55-5228 or 55-107506. Alternatively, as the ultra-high
molecular weight polyethylene filament, a commercially
available product such as Dyneema (trade name, manufactured by TOYOBO CO., Ltd.) and Spectra (trade
name, manufactured by Allied Signal Inc.) may be used.
[0035] As an ultra-high molecular weight polyethylene
constituting the above-mentioned ultra-high molecular
weight polyethylene filament, polyethylene having a molecular weight of not less than about 200,000, preferably
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not less than about 600,000 is preferably used. Such
ultra-high molecular weight polyethylene may be a
homopolymer or a copolymer of ethylene with a lower αolefin having about 3 to 10 carbon atoms, for example,
propylene, butene, pentene or hexene. As this copolymer
of ethylene with an α-olefin, a copolymer containing the
latter of about 0.1 to 20, preferably about 0.5 to 10per
1000 carbon atoms on average is preferably used, and
such a copolymer exhibits excellent mechanical properties such as high strength.
[0036] In the present invention, a component filament
may contain an abrasion resistant agent, a delustering
agent, a modifier or pigment, each of which is publicly
known, or two or more thereof within an extent not impairing the object of the present invention. In addition, a
component filament may contain a magnetic material, a
conductive material, a material having a high dielectric
constant, or the like.
[0037] In the present invention, a component filament
may contain metal particles in order to increase the specific gravity of the tapered multifilament yarn. Here, examples of the metal particles to be used include a single
metal, a mixture or an alloy of iron, copper, zinc, tin, nickel, tungsten and the like. Among them, tungsten having
a high specific gravity is preferred. This is because use
of a metal having a high specific gravity easily imparts
weight to a yarn, that is to say, adding even a small
amount of such a metal exerts an effect of increasing
specific gravity, and as a result, the strength reduction
of a material resin can be prevented as much as possible.
[0038] The above-mentioned metal particles can be
used in the form of powder or granule in the present invention. When the particle diameter of the metal particles
is too large, total uniformity after mixing becomes poor.
Therefore the diameter is preferably set to not more than
about 20 mm, more preferably not more than about 10
mm. These metal particles are preferably added within
the range about 1 to 90 parts by weight, more preferably
about 5 to 70 parts by weight based on 100 parts by
weight of a thermoplastic resin constituting a component
filament.
[0039] The above-mentioned drawable filaments may
be made to form a tapered multifilament yarn by previously integrating a plurality of the drawable filaments and
then subjecting the integrated multifilament yarn to the
above-mentioned drawing and shrinking treatment to be
formed into a tapered shape, or by previously tapering
drawable multifilaments by drawing and shrinking treatment, and then combining a plurality of the resultant tapered filaments.
[0040] The above-mentioned "integration" refers to the
combining of a plurality of component filaments to keep
them together. Known means may be used for this integration, and include, for example, means for twining or
braiding a plurality of component filaments, and means
for fusing the component filaments to each other using
a thermal adhesive resin. In addition, when two or more
kinds of filaments are used, the filaments may be com-
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bined by using one of the filaments as a core yarn, braiding the rest of the filaments around the core yarn, or arranging and fusing the rest of the filaments so as to surround the periphery of the core yarn.
[0041] When the above-mentioned drawable filaments
are previously integrated, a component filament may
have any form of, for example, a multifilament, a monofilament and a mono-multifilament. Here, a "mono-multifilament" usually refers to a yarn obtained by combining
a plurality of mono-filament yarns.
[0042] In the above-mentioned integration step, a plurality of filaments is preferably braided, and a plurality of
multifilaments is particularly preferably braided. The
braiding method is not particularly limited, but usually a
braiding machine is used. For example, four multifilaments are prepared and filaments on the right side and
the left side are alternately arranged at the center to be
braided with each other. It is to be noted that the number
of multifilaments used for braiding is not limited to 4 and
in some cases may be 8, 12 or 16.
[0043] Further, when a plurality of multifilaments previously formed into tapered shapes by drawing and
shrinking is integrated by braiding, the braiding pitch can
be adjusted by changing the gear of the braiding machine
depending on the diameter of the component filament.
In this way, an advantage of further improved smoothness of the tapered multifilament yarn is obtained.
[0044] When the above-mentioned plurality of multifilaments formed into tapered shapes by drawing and
shrinking is integrated by braiding or other means, a metal wire can be further combined together with the plurality
of tapered multifilaments. In this way, an advantage of
setting any specific gravity of the tapered multifilament
yarn by adding a metal wire can be obtained.
[0045] Here, known methods may be used for combining the tapered multifilament yarn with a metal wire, and
include, for example, a method for twining or braiding the
multifilaments with a metal wire, and a method for fusing
the multifilaments with a metal wire using a thermal adhesive resin as described above. In addition, by using a
metal wire as a core yarn, the tapered multifilaments may
be braided around the core yarn, or arranged and fused
so as to surround the periphery of the core yarn. Among
others, the yarn of the present invention preferably has
a core-sheath structure having a metal wire as a core
yarn.
[0046] The kind of the above-mentioned metal wire is
not limited to a specific one, and per se known metal
wires may be used. Specific examples of the metal wires
include copper wires, stainless steel wires, lead wires,
tungsten wires, soft wires and amorphous wires of various alloys, and the like. Among them, lead wires are preferably used because of low cost.
[0047] When component filaments are integrated by
fusing them with a thermal adhesive resin as described
above, the step of integrating a plurality of drawable filaments with a thermal adhesive resin and the step of
drawing and shrinking for forming the integrated multifil-
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ament yarn into a tapered shape can be simultaneously
performed. In this case, as both of the fusing treatment
and the drawing and shrinking treatment are performed
under heating, an advantage of further efficient production of a tapered multifilament can be obtained by performing both the steps at one time.
[0048] A method for fusing a plurality of component
filaments with a thermal adhesive resin in the present
invention as described above includes, for example, the
following methods, but it is needless to say that the method is not limited to them.
(a) A method in which component filaments are immersed in a thermal adhesive resin filled in a bath
and impregnated with the resin, or component filaments, are coated with a resin and then bundled,
and thereafter twined or braided if necessary, and
then heated to form a fused yarn.
(b) A method in which a thermal adhesive resin in a
fiber form (hereinafter, simply referred to as a "thermal adhesive resin fiber") is used, and all component
filaments are arranged in contact with this thermal
adhesive resin fiber, and thereafter twined or braided
if necessary, and then heated to fuse together.
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[0049] The above-mentioned thermal adhesive resin
fiber may be fabricated from a thermal adhesive resin,
or may be a fiber having a center yarn coated with a
thermal adhesive resin. In the latter case, the drawable
filaments described above can be preferably used as the
center yarn. A yarn having a thickness of about 10 to 50
mm is preferably used as the center yarn. The coating
method may be any method, and per se known methods
may be used. For example, coating can be formed by
impregnating the center yarn in a bath containing a thermal adhesive resin, squeezing excess resin therefrom,
and then drying the yarn. The thermal adhesive resin
fiber produced by coating preferably has a thickness of
about 1.3 to 3 times that of the center yarn.
[0050] When the component filaments are fused to
each other with the above-mentioned thermal adhesive
resin, the temperature is usually not less than that of the
thermal adhesive resin and not more than the melting
point of the component filament, preferably about 50 to
160°C, and more preferably about 60 to 130°C.
[0051] The above-mentioned thermal adhesive resin
used for fusing component filaments preferably has a
melting point lower than that of the component filament.
Specifically, the thermal adhesive resin is a resin having
a melting point of about 50 to 160°C, preferably a resin
having a melting point of about 60 to 135°C, and particularly preferably a resin having a melting point of about
100°C. The melting point of a thermal adhesive resin can
be easily measured, for example, by a method according
to JIS L 1013 "Testing methods for man-made filament
yarns" using "DSC7" manufactured by PerkinElmer, Inc.
[0052] As the above-mentioned thermal adhesive resin, a known resin may be used as long as it has the above-
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mentioned melting point, and specifically, for example, a
polyolefin-based resin, a polyester-based resin, a polyamide-based resin, or the like, can be used. Among them,
this thermal adhesive resin is preferably, for example, a
polyolefin-based resin made of a polyolefin copolymer
mainly containing polyethylene or polypropylene, being
a soft resin that can be softened when heated at a temperature of about 50°C for about 10 seconds. In addition,
a polyolefin resin having a melting point of about 100°C
and exhibiting low viscosity in its molten state is also preferred. These polyolefin resins easily go into a fluidized
state when heated for only a short period of time, and
can rapidly diffuse not only across the surface of a fiber
but also penetrate into the center thereof, and therefore
can exert an excellent adhesive function.
[0053] The weight ratio of a thermal adhesive resin and
a component filament is desirably about 1:1 to 100. The
above-mentioned range is preferred in order to obtain
sufficient adhesion and at the same time to prevent the
thermal adhesive resin from squeezing out and thereby
impairing the smoothness of the surface of a tapered
multifilament yarn of the present invention.
[0054] The tapered multifilament yarn of the present
invention may be a yarn the surface thereof is further
coated with a synthetic resin. Coating the surface of a
yarn with a synthetic resin in this way provides an advantage of smoothing the surface of the tapered multifilament
yarn and further improving water absorption resistance
and abrasion resistance.
[0055] Examples of the above-mentioned synthetic
resin used for coating (hereinafter, simply referred to as
"coating resin") - include synthetic resins such as polypropylene, vinyl chloride, acrylic, urethane, nylon, polyester, epoxy, vinyl acetate and ethylene-vinyl acetate
resins, and the synthetic resins may be emulsion type or
solvent type. In addition, natural rubber and synthetic rubber such as SBR can also be used. Among them, polypropylene is preferably used.
[0056] The above-mentioned coating resin may contain metal particles. This provides an advantage that any
specific gravity of the tapered multifilament yarn can be
set according to the present invention. The kind, size and
content of metal particles to be added to this coating resin
are the same as in the above-mentioned case where metal particles are added to a component filament.
[0057] The tapered multifilament yarn according to the
present invention coated with the above-mentioned synthetic resin can be produced by integrating a plurality of
filaments, coating the integrated multifilament yarn with
a synthetic resin, and then forming the resultant multifilament yarn into a tapered shape by drawing and shrinking, or by coating a multifilament yarn previously formed
into a tapered shape by drawing and shrinking with a
synthetic resin. The multifilament yarn previously formed
into a tapered shape by drawing and shrinking may be a
multifilament yarn formed into a tapered shape by drawing and shrinking, or a multifilament yarn formed by combining and integrating component filaments each thereof
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is previously formed into a tapered shape by drawing and
shrinking.
[0058] It is to be noted that per se known methods may
be used as the above-mentioned coating method using
a coating resin, and examples thereof include melt extrusion coating, and the like.
[0059] The tapered multifilament yarn according to the
present invention may be colored. As this coloring method, per se known methods can be used. For example, a
colored and tapered multifilament yarn can be produced
by passing the tapered multifilament yarn of the present
invention through a bath containing a colorant solution
therein at room temperature, for example, at a temperature of about 20 to 25°C, then drying the yarn coated with
the colorant, and passing this coated yarn through a furnace which is maintained at a temperature of about 100
to 130°C.
[0060] As the above-mentioned colorant, inorganic
pigments, organic pigments and organic dyes are known,
and preferable examples thereof include titanium oxide,
cadmium compounds, carbon black, azo compounds, cyanine dyes, polycyclic pigments, and the like.
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[0061] Hereinafter, the embodiments of the present invention will be described according to examples.
EXAMPLE 1
30

[0062] Sixteen ultra-high molecular weight polyethylene multifilaments (trade name: Dyneema, manufactured by TOYOBO CO. , Ltd.) as side yarns and a polyolefin-based thermal adhesive resin fiber (trade name:
Thermolux PO105, 300d/1F manufactured by Luxilon)
as a core yarn were round braided into a multifilament
yarn as raw material using a braiding machine. The multifilament yarn was fed to a heating furnace which had
been heated to 170°C, and then subjected to a drawing
and shrinking treatment while the ratio of the take-over
speed of the take-over roller to the feed speed of the feed
roller was being increased linearly and gradually from
0.5 to 3 by controlling the speed of the feed roller and
the take-over roller.
[0063] When the ratio of the take-over speed of the
take-over roller to the feed speed of the feed roller was
0.5 to less than 1 in the drawing and shrinking treatment
under heating, the multifilament yarn as raw material
shrank, and when the speed ratio exceeded 1, the multifilament yarn as raw material was drawn, and thus an
as a whole tapered multifilament yarn was obtained. This
resultant tapered multifilament yarn had an overall length
of 7 m and a smooth tapered shape with Size 24 (diameter: 0.81 mm) at one end thereof and Size 4 (diameter:
0.33 mm) at the other end thereof.
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[0064] Eight undrawn ultra-high molecular weight polyethylene multifilaments (trade name: Dyneema, manufactured by TOYOBO CO. , Ltd.) were round braided into
a multifilament yarn as raw material. As the undrawn ultra-high molecular weight polyethylene multifilament, a
multifilament of 400 d/96 F was used. The 400 d/96 F
multifilament was obtained by drawing a raw multifilament at a drawing rate of 25% of its maximum drawing
rate, the raw multifilament having a fineness of 100 d
when drawn at the maximum drawing rate. The multifilament yarn as raw material obtained by braiding the raw
multifilament was fed to a heating furnace which had
been heated to 170°C, and then subjected to a drawing
and shrinking treatment while the ratio of the take-over
speed of the take-over roller to the feed speed of the feed
roller was being increased linearly and gradually from
0.5 to 4 by controlling the speed of the feed roller and
the take-over roller.
[0065] In the same manner as in Example 1 described
above, When the ratio of the take-over speed of the takeover roller to the feed speed of the feed roller was 0.5 to
less than 1 in the drawing and shrinking treatment under
heating, the multifilament yarn as raw material shrank,
and when the speed ratio exceeded 1, the multifilament
yarn as raw material was drawn, and thus an as a whole
tapered multifilament yarn was obtained. This resultant
tapered multifilament yarn had an overall length of 7 m
and a smooth tapered shape with Size 32 (diameter: 0.93
mm) at one end thereof and Size 4 (diameter: 0.33 mm)
at the other end thereof.
EXAMPLE 3
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[0066] The same undrawn ultra-high molecular weight
polyethylene multifilament as used in Example 2 was fed
to a heating furnace which had been heated to 170°C,
and then subjected to a drawing and shrinking treatment
while the ratio of the take-over speed of the take-over
roller to the feed speed of the feed roller was being increased linearly and gradually from 0.5 to 5 by controlling
the speed of the feed roller and the take-over roller. Thus
the undrawn multifilament was changed into an as a
whole smooth tapered multifilament. Next, eight tapered
multifilaments obtained in the above mentioned way were
round braided into a multifilament yarn. The resultant tapered multifilament yarn had an overall length of 7 m and
a smooth tapered shape with Size 32 (diameter: 0.93
mm) at one end thereof and Size 3 (diameter: 0.29 mm)
at the other end thereof.
[0067] A tapered multifilament yarn and a process for
producing thereof described in each of the above embodiments are only illustrative for embodying technical
ideas of the present invention, and shapes, structures,
materials, complex structures, drawing rates, shrinkage
ratios, processing temperatures, and the like, of multifilaments are not limited to those in the embodiments, and
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various modifications can be made within the scope of
the claims of the present invention.
[0068] For example, although a braided yarn has been
described in each of the above-mentioned examples, a
multifilament yarn of the present invention may be a yarn
obtained by twining multifilaments or a yarn obtained by
fusing multifilaments with a thermal adhesive resin. Further, any part of the multifilament can be subjected to the
drawing treatment and the shrinking treatment. As for the
process sequence, the shrinking treatment may be followed by the drawing treatment, or on the contrary, the
drawing treatment may be followed by the shrinking treatment. Furthermore, needless to say, materials and fineness of a filament are not limited to those in the abovementioned examples.

a drawing treatment.
4.

The process for producing a tapered multifilament
yarn according to any one of claims 1 to 3, wherein
the ratio of the take-over speed to the feed speed is
gradually changed.

5.

The process for producing a tapered multifilament
yarn according to any one of claims 1 to 4, wherein
a plurality of drawable filaments is integrated, and
then the integrated multifilament yarn is fed to a
drawing apparatus to be formed into a tapered
shape.

6.

The process for producing a tapered multifilament
yarn according to claim 5, wherein the integrated
multifilament yarn is coated with a synthetic resin,
and then the integrated multifilament yarn is fed to
a drawing apparatus to be formed into a tapered
shape.

7.

The process for producing a tapered multifilament
yarn according to any one of claims 1 to 4, wherein
a drawable filament is fed to a drawing apparatus to
thereby be formed into a tapered shape, and then a
plurality of the tapered multifilaments is integrated.

8.

The process for producing a tapered multifilament
yarn according to claim 7, wherein a metal wire is
further combined together when the plurality of tapered multifilament yarns is integrated.

9.

The process for producing a tapered multifilament
yarn according to any one of claims 5 to 7, wherein
means for the integration is braiding.
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INDUSTRIAL APPLICABILITY
[0069] The present invention is particularly preferably
used for fly lines or fly leaders for fly fishing, fishing lines
for surf casting, taper Chikara (thick and strong) lines of
casting lines, fishing lines for Tenkara fishing and the
like, and is also preferably used for other purposes since
the tapered multifilament yarn of the present invention is
excellent in smoothness without any cut site thereof, and
at the same time, the ratio of the thickness of the thickest
part to the thickness of the thinnest part thereof can be
easily increased.
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Claims
1.

A process for producing a tapered multifilament yarn
comprising feeding a drawable filament to a drawing
apparatus and changing the take-over speed relative
to the feed speed of the filament in order to change
the thickness of the filament in a longitudinal direction, characterized by making the take-over speed
slower than the feed speed under heating in a part
of the filament in the longitudinal direction and thereby shrinking and thickening the part of the filament,
wherein the drawable filament is a multifilament,
wherein another part in the longitudinal direction of
the filament is drawn while the take-over speed is
made faster than the feed speed, wherein when the
take-over speed is slower than the feed speed, the
ratio of the take-over speed to the feed speed is not
less than 0.5 and less than 1, wherein when the drawable filament is drawn, the ratio of the take-over
speed to the feed speed is not more than 6.

2.

The process for producing a tapered multifilament
yarn according to claim 1, wherein the drawable filament comprises an undrawn filament.

3.

The process for producing a tapered multifilament
yarn according to claim 1, wherein the drawable filament comprises a filament previously subjected to
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10. The process for producing a tapered multifilament
yarn according to any one of claims 1 to 4, wherein
a step for integrating a plurality of drawable filaments
using a thermal adhesive resin and a step for forming
the integrated multifilament yarn into a tapered
shape are simultaneously performed.
11. The process for producing a tapered multifilament
yarn according to any one of claims 1 to 10, wherein
the tapered multifilament yarn is further coated with
a synthetic resin.
12. A tapered multifilament yarn obtained by the process
according to any one of claims 1 to 11, wherein the
tapered multifilament yarn is made of a plurality of
filaments formed into tapered shapes by changing
the take-over speed relative to the feed speed of the
filament, characterized by taking-over the filament
at a take-over speed slower than the feed speed under heating and thereby shrinking and thickening a
part of the filament, wherein each of the taper-formed
filaments is an ultra-high molecular weight polyeth-
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ylene filament, wherein another part in the longitudinal direction of the filament is drawn while the takeover speed is made faster than the feed speed,
wherein when the take-over speed is slower than the
feed speed, the ratio of the take-over speed to the
feed speed is not less than 0.5 and less than 1,
wherein when the drawable filament is drawn, the
ratio of the take-over speed to the feed speed is not
more than 6.

3.

Verfahren zur Herstellung eines sich verjüngenden
Multifilamentgarns gemäß Anspruch 1, wobei das
ziehbare Filament ein Filament aufweist, das zuvor
einer Ziehbehandlung unterzogen worden ist.

4.

Verfahren zur Herstellung eines sich verjüngenden
Multifilamentgarns gemäß einem der Ansprüche 1
bis 3, wobei das Verhältnis der Übernahmegeschwindigkeit zu der Zuführgeschwindigkeit graduell
verändert wird.

5.

Verfahren zur Herstellung eines sich verjüngenden
Multifilamentgarns gemäß einem der Ansprüche 1
bis 4, wobei eine Vielzahl von ziehbaren Filamenten
integriert wird und das integrierte Multifilamentgarn
dann einer Ziehvorrichtung zugeführt wird, um zu
einer sich verjüngenden Form geformt zu werden.

6.

Verfahren zur Herstellung eines sich verjüngenden
Multifilamentgarns gemäß Anspruch 5, wobei das
integrierte Multifilamentgarn mit einem synthetischen Harz beschichtet wird und das integrierte Multifilamentgarn dann einer Ziehvorrichtung zugeführt
wird, um zu einer sich verjüngenden Form geformt
zu werden.

7.

Verfahren zur Herstellung eines sich verjüngenden
Multifilamentgarns gemäß einem der Ansprüche 1
bis 4, wobei ein ziehbares Filament einer Ziehvorrichtung zugeführt wird, um zu einer sich verjüngenden Form geformt zu werden, und dann eine Vielzahl
der sich verjüngenden Multifilamente integriert wird.

8.

Verfahren zur Herstellung eines sich verjüngenden
Multifilamentgarns gemäß Anspruch 7, wobei ferner
ein Metalldraht zusammenkombiniert wird, wenn die
Vielzahl von Multifilamentgarnen integriert wird.

9.

Verfahren zur Herstellung eines sich verjüngenden
Multifilamentgarns gemäß einem der Ansprüche 5
bis 7, wobei ein Mittel zum Integrieren Flechten ist.

5
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13. The tapered multifilament yarn according to claim
12, which is coated with a synthetic resin.
14. The tapered multifilament yarn according to claim
13, wherein the synthetic resin contains metal particles.
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15. The tapered multifilament yarn according to any one
of claims 12 to 14, wherein the filament contains metal particles.
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16. The tapered multifilament yarn according to any one
of claims 12 to 15, wherein the fineness of the filament in the shrunk part is not more than 2 times that
of an unshrunk filament.

25

Patentansprüche
1.

2.

Verfahren zur Herstellung eines sich verjüngenden
Multifilamentgarns, aufweisend Zuführen eines
ziehbaren Filaments zu einer Ziehvorrichtung und
Verändern der Übernahmegeschwindigkeit relativ
zu der Zuführgeschwindigkeit des Filaments, um die
Dicke des Filaments in einer Längsrichtung zu verändern, gekennzeichnet durch Ausführen der
Übernahmegeschwindigkeit langsamer als die Zuführgeschwindigkeit unter Erhitzen eines Teils des
Filaments in der Längsrichtung und dadurch
Schrumpfen und Dickermachen des Teils des Filaments, wobei das ziehbare Filament ein Multifilament ist, wobei ein weiterer Teil in der Längsrichtung
des Filaments gezogen wird, wobei die Übernahmegeschwindigkeit schneller als die Zuführgeschwindigkeit gemacht wird, wobei, wenn die Übernahmegeschwindigkeit langsamer als die Zuführgeschwindigkeit ist, das Verhältnis der Übernahmegeschwindigkeit zu der Zuführgeschwindigkeit nicht kleiner als
0,5 und kleiner als 1 ist, wobei, wenn das ziehbare
Filament gezogen wird, das Verhältnis der Übernahmegeschwindigkeit zu der Zuführgeschwindigkeit
nicht größer als 6 ist.
Verfahren zur Herstellung eines sich verjüngenden
Multifilamentgarns gemäß Anspruch 1, wobei das
ziehbare Filament ein nichtgezogenes Filament aufweist.
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10. Verfahren zur Herstellung eines sich verjüngenden
Multifilamentgarns gemäß einem der Ansprüche 1
bis 4, wobei ein Schritt zum Integrieren einer Vielzahl
von ziehbaren Filamenten unter Verwendung eines
Heißklebstoffharzes und ein Schritt des Formens
des integrierten Multifilamentgarns zu einer sich verjüngenden Form gleichzeitig durchgeführt werden.
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11. Verfahren zur Herstellung eines sich verjüngenden
Multifilamentgarns gemäß einem der Ansprüche 1
bis 10, wobei das sich verjüngende Multifilamentgarn ferner mit einem synthetischen Harz beschichtet wird.
12. Sich verjüngendes Multifilamentgarn, erhalten durch
das Verfahren gemäß einem der Ansprüche 1 bis
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11, wobei das sich verjüngende Multifilamentgarn
aus einer Vielzahl von Filamenten besteht, die durch
Verändern der Übernahmegeschwindigkeit relativ
zu der Zuführgeschwindigkeit des Filaments zu sich
verjüngenden Formen geformt ist, gekennzeichnet
durch Übernehmen des Filaments mit einer Übernahmegeschwindigkeit, die langsamer als die Zuführgeschwindigkeit ist, unter Erhitzen und dadurch
Schrumpfen und Dickermachen eines Teils des Filaments, wobei jedes der sich verjüngend geformten
Filamente ein Filament aus Polyethylen mit ultrahohem Molekulargewicht ist, wobei ein weiterer Teil in
der Längsrichtung des Filaments gezogen wird, wobei die Übernahmegeschwindigkeit schneller als die
Zuführgeschwindigkeit gemacht wird, wobei, wenn
die Übernahmegeschwindigkeit langsamer als die
Zuführgeschwindigkeit ist, das Verhältnis der Übernahmegeschwindigkeit zu der Zuführgeschwindigkeit nicht kleiner als 0,5 und kleiner als 1 ist, wobei,
wenn das ziehbare Filament gezogen wird, das Verhältnis der Übernahmegeschwindigkeit zu der Zuführgeschwindigkeit nicht größer als 6 ist.
13. Sich verjüngendes Multifilamentgarn gemäß Anspruch 12, das mit einem synthetischen Harz beschichtet ist.
14. Sich verjüngendes Multifilamentgarn gemäß Anspruch 13, wobei das synthetische Harz Metallpartikel enthält.

d’avance, dans lequel, quand la vitesse de reprise
est plus lente que la vitesse d’avance, le rapport de
la vitesse de reprise à la vitesse d’avance est supérieur ou égal à 0,5 et inférieur à 1, dans lequel, quand
le filament étirable est étiré, le rapport de la vitesse
de reprise à la vitesse d’avance est inférieur ou égal
à 6.
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2.

Procédé de production d’un fil multifilament effilé selon la revendication 1, dans lequel le filament étirable
comprend un filament non étiré.

3.

Procédé de production d’un fil multifilament effilé selon la revendication 1, dans lequel le filament étirable
comprend un filament préalablement soumis à un
traitement d’étirage.

4.

Procédé de production d’un fil multifilament effilé selon l’une quelconque des revendications 1 à 3, dans
lequel le rapport de la vitesse de reprise à la vitesse
d’avance est modifié progressivement.

5.

Procédé de production d’un fil multifilament effilé selon l’une quelconque des revendications 1 à 4, dans
lequel une pluralité de filaments étirables est intégrée, et le fil multifilament intégré est ensuite introduit
dans un appareil d’étirage pour être façonné dans
une forme effilée.

6.

Procédé de production d’un fil multifilament effilé selon la revendication 5, dans lequel le fil multifilament
intégré est enrobé avec une résine synthétique, et
le fil multifilament intégré est ensuite introduit dans
un appareil d’étirage pour être façonné dans une forme effilée.

7.

Procédé de production d’un fil multifilament effilé selon l’une quelconque des revendications 1 à 4, dans
lequel un filament étirable est introduit dans un appareil d’étirage pour être ainsi façonné dans une forme effilée, et une pluralité des multifilaments effilés
est ensuite intégrée.

8.

Procédé de production d’un fil multifilament effilé selon la revendication 7, dans lequel un fil métallique
est en outre combiné quand la pluralité de fils multifilaments effilés est intégrée.

9.

Procédé de production d’un fil multifilament effilé selon l’une quelconque des revendications 5 à 7, dans
lequel le moyen d’intégration est le tressage.
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15. Sich verjüngendes Multifilamentgarn gemäß einem
der Ansprüche 12 bis 14, wobei das Filament Metallpartikel enthält.
35

16. Sich verjüngendes Multifilamentgarn gemäß einem
der Ansprüche 12 bis 15, wobei die Feinheit des Filaments in dem geschrumpften Teil nicht mehr als
2-mal jener eines ungeschrumpften Filaments beträgt.
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Revendications
1.

Procédé de production d’un fil multifilament effilé
comprenant l’introduction d’un filament étirable dans
un appareil d’étirage et la modification de la vitesse
de reprise par rapport à la vitesse d’avance du filament afin de modifier l’épaisseur du filament dans
une direction longitudinale, caractérisé par l’opération consistant à rendre la vitesse de reprise plus
lente que la vitesse d’avance sous chauffage dans
une partie du filament dans la direction longitudinale
et contracter et épaissir ainsi la partie du filament,
dans lequel le filament étirable est un multifilament,
dans lequel une autre partie dans la direction longitudinale du filament est étirée alors que la vitesse
de reprise est rendue plus rapide que la vitesse
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10. Procédé de production d’un fil multifilament effilé selon l’une quelconque des revendications 1 à 4, dans
lequel une étape pour intégrer une pluralité de filaments étirables au moyen d’une résine adhésive
thermique et une étape pour façonner le fil multifilament intégré dans une forme effilée sont effectuées
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simultanément.
11. Procédé de production d’un fil multifilament effilé selon l’une quelconque des revendications 1 à 10, dans
lequel le fil multifilament effilé est en outre enrobé
avec une résine synthétique.
12. Fil multifilament effilé obtenu par le procédé selon
l’une quelconque des revendications 1 à 11, le fil
multifilament effilé étant constitué d’une pluralité de
filaments façonnés dans des formes effilées en modifiant la vitesse de reprise par rapport à la vitesse
d’avance du filament, caractérisé par la reprise du
filament à une vitesse de reprise plus lente que la
vitesse d’avance sous chauffage et ainsi la contraction et l’épaississement d’une partie du filament, chacun des filaments de forme effilée étant un filament
de polyéthylène à ultrahaut poids moléculaire, une
autre partie dans la direction longitudinale du filament étant étirée alors que la vitesse de reprise est
rendue plus rapide que la vitesse d’avance, dans
lequel, quand la vitesse de reprise est plus lente que
la vitesse d’avance, le rapport de la vitesse de reprise
à la vitesse d’avance est supérieur ou égal à 0,5 et
inférieur à 1, dans lequel, quand le filament étirable
est étiré, le rapport de la vitesse de reprise à la vitesse d’avance est inférieur ou égal à 6.
13. Fil multifilament effilé selon la revendication 12, qui
est enrobé avec une résine synthétique.

5

10

15

20

25

30

14. Fil multifilament effilé selon la revendication 13, dans
lequel la résine synthétique contient des particules
métalliques.
35

15. Fil multifilament effilé selon l’une quelconque des
revendications 12 à 14, le filament contenant des
particules métalliques.
16. Fil multifilament effilé selon l’une quelconque des
revendications 12 à 15, la finesse du filament dans
la partie contractée ne valant pas plus de 2 fois celle
d’un filament non contracté.
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