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Description
Field of the Invention

[0001] Thepresentinventionrelatestoan airblasttype
untwisting nozzle that untwists a yarn end by ejecting
compressed air from a nozzle hole to the yarn end. The
untwisting nozzle is applied to a yarn splicing device that
splices untwisted yarn ends together.

Background of the Invention

[0002] Some types of untwisting nozzles for yarn splic-
ing devices apply whirling current to a yarn end drawn
into a nozzle pipe to untwist the yarn end (see, for exam-
ple, the Unexamined Japanese Patent Application Pub-
lication (Tokkai-Hei) No. 5-9824). Unfortunately, al-
though such a whirling current type untwisting nozzle ap-
propriately untwists a spun yarn comprising twisted short
fibers such as a cotton yarn, the nozzle fails to success-
fully untwist a yarn end of a hemp yarn or the like formed
by an wet spinning under the effect of paste or glue used
to join fibers together. Further, the process executed in
the nozzle pipe using the whirling current is disadvanta-
geously likely to form a part that appears to have been
untwisted but then twisted again (re-twisted part).
[0003] Thus, an air blast type untwisting nozzle using
the compressed air is often used for a process of untwist-
ing an wet spun yarn such as a hemp yarn. Such an air
blast type untwisting nozzle positions a yarn end right
opposite to a nozzle hole and ejects the compressed air
to the yarn end to untwist the yarn end. This nozzle does
not execute an untwisting process by ejecting the whirling
current in the nozzle pipe. Thus, the re-twisted part is
unlikely to be formed, and also in this regard, this nozzle
is suitable for a process of untwisting long fibers such as
a hemp yarn.

[0004] A problem with the above air blast type untwist-
ing nozzle is that it is difficult to controllably position the
yarn end right opposite to the nozzle hole, so that the
yarn end may be displaced at the moment of blasting,
resulting in an incomplete untwisting process. Further,
disadvantageously, the displaced yarn end may make it
difficult to efficiently execute an untwisting process by
means of a single blasting operation, resulting in the need
to take action such as multiple blasting operations.
[0005] US 5,289,673 and US 3,962,855 disclose an
airblast type untwisting nozzle according to the preamble
of claim 1.

Summary of the Invention

[0006] Itis anobject of the presentinvention to provide
an air blast type untwisting nozzle that can prevent a
possible inappropriate untwisting operation to improve
the reliability and process efficiency of an untwisting proc-
ess.

[0007] The presentinvention set forth in Claim 1 is an
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air blast type untwisting nozzle that untwists a yarn end
by ejecting the compressed air from a nozzle hole to the
yarn end, the untwisting nozzle being characterized in
that a guide piece having a slit for position control of the
yarn end is provided at a position opposite to the nozzle
hole and at a predetermined distance from the nozzle
hole.

[0008] As is the case with the present invention set
forth in Claim 1, the untwisting nozzle takes a form such
that the slit is formed by notching so as to extend inward
from an edge of the guide piece and an inner end of the
slit is formed at a position opposite to the nozzle hole.
[0009] As is the case with the present invention set
forth in Claim 1, the untwisting nozzle takes a form such
that the untwisting nozzle comprises a main body portion
having the nozzle hole and an inner channel that is in
communication with the nozzle hole, and the guide piece
provided at a position opposite to the nozzle hole in the
main body portion, and the main body portion and the
guide piece are integrated into a unit part.

[0010] According to the present invention set forth in
Claim 1, the guide piece having the slit for position control
of a yarn end is provided at the position opposite to the
nozzle hole and at the predetermined distance from the
nozzle hole. Consequently, the slit can be used to reliably
control the position of the yarn end so as to prevent the
yarn end from deviating from the direction in which the
compressed air is ejected or from being pointed in a di-
rection irrelevant to the ejecting direction. This allows an
untwisting process to be executed by ejecting the com-
pressed air with the yarn end held in an appropriate po-
sition. Thus, a possible inappropriate untwisting opera-
tion can be prevented to improve the reliability and proc-
ess efficiency of the untwisting process.

[0011] When the inner end of the slit is formed at a
position opposite to the nozzle hole as is the case with
the present invention set forth in Claim 1, an untwisting
process can be executed with the yarn end located and
held at the optimum position right opposite to the nozzle
hole, where the untwisting action of the compressed air
can be maximized. This makes it possible to significantly
improve the reliability and process efficiency of an un-
twisting process executed by the untwisting nozzle.
[0012] Where the main body portion and the guide
piece are integrated into a unit part to form an untwisting
nozzle as is the case with the present invention set forth
in Claim 1, the untwisting nozzle including the guide piece
can be handled as a single part. This allows the untwisting
nozzle to be easily and reliably assembled to a yarn splic-
ing device with reduced amounts of time and effort. The
main body portion and the guide piece integrated into a
unit part make it possible to always provide stable un-
twisting performance without the need for the position
adjustment of the slit with respect to the nozzle hole.
[0013] Other features, elements, processes, steps,
characteristics and advantages of the present invention
will become more apparent from the following detailed
description of preferred embodiments of the present in-
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vention with reference to the attached drawings.
Brief Description of the Drawings
[0014]

Figure 1 is a perspective view showing the general
configuration of an untwisting nozzle in accordance
with the present invention.

Figure 2A is a side view of the untwisting nozzle in
accordance with the present invention, Figure 2B is
a plan view of the untwisting nozzle, and Figure 2C
is a front view of the untwisting nozzle.

Figure 3 is a diagram of a yarn splicing device to
which the untwisting nozzle in accordance with the
present invention is applied.

Detailed Description of the Preferred Embodiments
(First Embodiment)

[0015] An untwisting nozzle in accordance with the
present invention will be described below with reference
to the drawings. Figure 1 is a perspective view showing
the general configuration of the untwisting nozzle. Figure
2A is a side view of the untwisting nozzle. Figure 2B is a
plan view of the untwisting nozzle.

Figure 2C is a front view of the untwisting nozzle. Figure
3 is a diagram of a yarn splicing device having the un-
twisting nozzle. In the description below, for conven-
ience, the direction in which the compressed air is ejected
from a nozzle hole 2 shown in Figure 1 is defined as a
"forward direction", and the opposite to direction is de-
fined as a "backward direction". Further, in Figure 1, a
direction orthogonal to the forward-backward direction in
a horizontal direction is defined as a "rightward-leftward
direction”, and a vertical direction is defined as an "up-
ward-downward direction”.

[0016] AsshowninFigure 1andFigure 2, anuntwisting
nozzle 1 is a unit part composed of a main body portion
4 having a nozzle hole 2 and an inner channel 3 that is
in communication with the nozzle hole 2, and a guide
piece 6 integrally installed on the main body portion 4
with a bolt 5 having a hexagonal hole. The front surface
of the main body portion 4 comprises a pocket 7 that is
open in the top surface, the bottom surface, and the right
surface thereof.

[0017] The main body portion 4 is a plastic molded
article shaped like a deformed column formed like a block
and extending in the forward-backward direction. The
main body portion 4 has the nozzle hole 2 formed in the
front surface and serving as an air blowing opening for
the compressed air, and an air introduction opening 8 for
the compressed air formed in the left side surface. The
inner channel 3 shaped like the letter U as viewed from
above is formed in the block so as to connect the nozzle
hole 2 and the air introduction opening 8 together.
Compressed air fed from the air introduction opening 8
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passes through the inner channel 3 and is then ejected
from the nozzle hole 2 into the pocket 7. As shown in
Figure 2B, the front surface of the main body portion 4
is a stepped surface made of a first surface 9a on which
the guide piece 6 is installed and a second surface 9b
formed more rearward than the first surface 9a. A screw
hole (not shown in the drawings) for the bolt 5 is formed
in the first surface 9a. The nozzle hole 2 is formed in the
second surface 9b. A corner portion defined by the top
surface of the main body portion 4 and a part of the right
side surface thereof is chamfered.

[0018] The guide piece 6 is a planar metal plate com-
posed of a rectangular principal surface wall 10 fixed to
the first surface 9a of the main body portion 4 with the
bolt 5 and an arm wall 11 formed so as to extend in the
rightward direction from the principal surface wall 10. The
arm wall 11 lies near and opposite to the second surface
9b of the main body portion 4 across the pocket 7, and
the arm wall 11 is tapered so that the width of the arm
wall 11 in the upward-downward direction decreases as
the arm wall 11 approaches its free end (rightward).
[0019] A slit 12 is formed, by notching, at a base end
portion of the arm wall 11 to receive a yarn end Y to
control the position of the yarn end Y, and extends down-
ward direction from an upper edge of the arm wall 11.
The slit 12 is straight and has a uniform lateral width
dimension in the upward-downward direction. As shown
in Figure 2C, when the guide piece 6 is installed on the
main body portion 4, an inner end 12b of the slit 12 lies
opposite to the nozzle hole 2 across the pocket 7. As
shown in Figure 1 and Figure 3, the inner end 12b of the
slit 12 is a recessed arcuate surface.

[0020] When an untwisting process is executed using
the untwisting nozzle 1 configured as described above,
the yarn end Y is passed through the pocket 7, and the
compressed air is fed from the air introduction opening
8. Compressed air is thus ejected in the forward direction
from the nozzle hole 2 via the inner channel 3. The ejec-
tion of the compressed air bends the yarn end Y at a right
angle in front of the inner end 12b of the slit 12 to untwist
a tip portion of the yarn end Y extending in the forward
direction from the guide piece 6. That is, the yarn end Y
is brought into a state suitable for yarn splicing.

[0021] In the untwisting process, the yarn end Y can
be controllably positioned at the inner end 12b of the slit
12. The yarn end Y can thus be located and held at the
optimum position where the yarn end Y directly receives
the compressed air from the nozzle hole 2. This enables
the untwisting process to be steadily and reliably execut-
ed to improve the process efficiency of the untwisting
process. The relatively simple configuration can be used
to reliably execute the untwisting process. Thus, the un-
twisting nozzle 1 is also excellent in that the nozzle 1
requires only a minimum increase in costs.

[0022] Further, the untwisting nozzle 1 is constructed
by the unitization of the main body portion 4 and the guide
piece 6-the portion 4 and the piece 6 are integrated to-
gether with the bolt 5 to constitute a unit part. This allows
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the untwisting nozzle 1 to be easily and reliably assem-
bled to the yarn splicing device or the like with reduced
amounts of time and effort. The untwisting nozzle 1 also
makes it possible to eliminate the need for the adjustment
of the position of the slit 12 relative to the nozzle hole 2,
which need is unavoidable for a form in which the main
body portion 4 and the guide piece 6 are separate mem-
bers. In particular, since the slit 12 can be disposed at
the appropriate position with respect to the nozzle hole
2, the untwisting nozzle 1 is excellent in that it always
exhibits stable untwisting performance.

[0023] With reference to Figure 3, a description will be
given of the yarn splicing device to which the untwisting
nozzle 1 is applied. The yarn splicing device is applied
to a winding unit of a winder or the like. The yarn splicing
device comprises a vertical pair of untwisting nozzles 1
(1a, 1b) and a yarn splicing nozzle 21 having a yarn splic-
ing hole 20 in which untwisted yarn ends are entangled
and thus spliced with each other under the effect of the
whirling current. The yarn splicing nozzle 21 is disposed
so that a yarn path in the yarn splicing hole 20 extends
in a vertical direction. The untwisting nozzles 1a, 1b are
disposed symmetrically with respect to the yarn splicing
nozzle 21; the untwisting nozzles 1a, 1b are respectively
disposed above and below the yarn splicing nozzle 21.
The lower side untwisting nozzle 1b is assembled into
the yarn splicing device in a position reverse to that of
the upper side untwisting nozzle 1a in the vertical direc-
tion.

[0024] InFigure 3, reference numerals 23, 24 are yarn
guides. The yarn guides 23, 24 have guide grooves 233,
23b, 24a, 24b engraved therein to separate a yarn Ya
from a yarn Yb. A yarn shifting lever 25 is provided inside
the yarn guides 23, 24 to push the yarns Ya, Yb into the
yarn guides 23, 24. Cutters 26, 26 are each provided
between a corresponding one of the untwisting nozzles
1a, 1b and a corresponding one of the yarn guides 23,
24. Clamp devices 28, 29 are each provided outside a
corresponding one of the yarn guides 23, 24.

[0025] When a yarn defect is detected, a yarn clearer
(notshown in the drawings) cuts each yarn intotwo yarns,
the downstream side yarn Ya and the upstream side yarn
Yb, which are gripped by the clamp devices 28, 29, re-
spectively. The yarns Ya, Yb gripped by the clamp de-
vices 28, 29 are guided and inserted into the yarn spicing
hole 20 or the like by the yarn shifting lever 25. Specifi-
cally, the downstream side yarn Yais guided and inserted
through the guide groove 23a, along a side surface of
the upper side untwisting nozzle 1a, and then through
the yarn splicing hole 20 and the pocket 7 in the lower
side untwisting nozzle 1b and then into the guide groove
24a. The upstream side yarn Yb is guided and inserted
through the guide groove 24b, along a side surface of
the lower side untwisting nozzle 1b, and then through the
yarn splicing hole 20 and the pocket 7 in the upper side
untwisting nozzle 1a and then into the guide groove 23b.
TheyarnsYa, Yb are guided and inserted into the pockets
7 from the right side opening. Once the above guidance
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and insertion of the yarns Ya, Yb is finished, the yarns
Ya, Yb are cut with the cutters 26, 26. Then, the yarn
shifting lever 25 is returned to loosen both yarns Ya, Yb.
[0026] In this state, the compressed air is ejected from
the nozzle holes 2 (see Figure 1 and other figures) in the
untwisting nozzles 1b, 1a to the yarn ends of the yarns
Ya, Yb to untwist the tips of the yarn ends. The details
of the untwisting process are as described above. After
the untwisting process, the yarn shifting lever 25 is actu-
ated again to pull the untwisted yarn ends out of the un-
twisting nozzles 1b, 1a. The yarn ends of both yarns Ya,
Yb are allowed to overlap each other in the yarn splicing
hole 20 in the yarn splicing nozzle 21. In this state, the
whirling current is allowed to flow through the yarn splic-
ing hole 20 to entangle the overlapping portions of the
two yarn ends into a single yarn.

[0027] According to the above embodiment, the slit 12
is straight and has the uniform lateral width dimension in
the upward-downward direction. The present invention
is not limited to this but the slit may be tapered so that
the lateral width dimension at the upper end thereof is
different from that at the lower end thereof. A very small
projection for preventing the yarn end Y from slipping off
may be provided on one or both of a right side wall and
a left side wall forming the slit 12.

Claims

1. Air blast type untwisting nozzle (1) comprising
a main body portion (4) having a nozzle hole (2) and
an inner channel (3) that is in communication with
the nozzle hole (2)
wherein the untwisting nozzle (1) untwists a yarn end
by ejecting compressed air from the nozzle hole (2)
to the yarn end
the untwisting nozzle (1) further comprising a guide
piece (6) with a slit (12) for position control of the
yarn end,
characterized in that
the guide piece (6) is integrally installed at a position
opposite to the nozzle hole (2) in the main body por-
tion (4) at a predetermined distance from the nozzle
hole (2),
the front surface of the main body portion (4) com-
prises a pocket (7) that is open in the top surface,
bottom surface and the right surface thereof to pass
the yarn end through the pocket (7),
wherein air is injected from the nozzle hole (2) into
the pocket (7),
the slit (12) is formed by notching so as to extend
inward from an edge of the guide piece (6),
the inner end (12b) of the slit (12) is formed at a
position opposite to the nozzle hole (2) across the
pocket (7),
the main body portion (4) and the guide piece (6) are
integrated into a unit part,
the front surface of the main body portion (4) is a
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stepped surface made of afirst surface (9a) on which
the guide piece (6) is installed and a second surface
(9b) formed more rearward than the first surface (9a)
and

the nozzle hole (2) is formed in the second surface
(9b).

Yarn splicing device, comprising a vertical pair of
untwisting nozzles (1a, 1b) and ayarn splicing nozzle
(21) having ayarn splicing hole (20) in which untwist-
ed yarn ends are entangled and thus spliced with
each other by means of a whirling current,
characterized in that

each nozzle is formed according to the untwisting
nozzle (1) of claim 1.

Use of the untwisting nozzle (1) according to claim
1 in a yarn splicing device comprising a vertical pair
of untwisting nozzles (1a, 1b), and

a yarn splicing nozzle (21) having a yarn splicing
hole (20) in which untwisted yarn ends are entangled
and thus spliced with each other under an effect of
a whirling current.

Patentanspriiche

1.

LuftstoR-Aufdrehdise (1), enthaltend

einen Hauptkdrperabschnitt (4), der eine Diisendff-
nung (2) und einen mit der Disend&ffnung (2) in Ver-
bindung stehenden inneren Kanal (3) hat,

wobei die Aufdrehdiise (1) ein Garnende aufdreht,
indem Druckluft aus der Diisendffnung (2) auf das
Garnende ausgestolien wird,

wobei die Aufdrehdise (1) ferner ein Flihrungsstuick
(6) miteinem Schlitz (12) zur Positionssteuerung des
Garnendes aufweist,

dadurch gekennzeichnet, dass

das Flhrungsstlick (6) an einer der Diisendffnung
(2) gegenuberliegenden Position in dem Hauptkor-
perabschnitt (4) in einem vorbestimmten Abstand
von der Disenéffnung (2) integriert eingebaut ist,
die vordere Oberflaiche des Hauptkdrperabschnitts
(4) eine Tasche (7) aufweist, die in ihrer oberen
Oberflache, unteren Oberflache und rechten Ober-
flache offen ist, um das Garnende durch die Tasche
(7) zu fahren,

wobei aus der Disenéffnung (2) Luft in die Tasche
(7) eingeblasen wird,

der Schlitz (12) durch Ausklinkung gebildet ist, so
dass er von einem Rand des Fihrungsstlcks (6)
nach innen verlauft,

das innere Ende (12b) des Schlitzes (12) an einer
der Disendffnung (7) quer Uber die Tasche (7) ge-
genuberliegenden Position gebildet ist,

der Hauptkdrperabschnitt (4) und das Fuhrungs-
stlick (6) zu einer Einheit integriert sind,

die vordere Oberflache des Hauptkdrperabschnitts
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eine abgestufte Oberflache ist, die aus einer ersten
Oberflache (9a), an welcher das Fiihrungssttick (6)
eingebaut ist, und einer zweiten Oberflache (9b) ge-
bildet ist, die gegentber der ersten Oberflache (9a)
zurlickversetzt gebildet ist, und

die Dusendffnung (2) in der zweiten Oberflache (9b)
gebildet ist.

GarnspleiRvorrichtung, enthaltend ein Paar vertikale
Aufdrehdisen (1 a, 1 b) und eine GarnspleiRdise
(21), die ein GarnspleiRloch (20) hat, in welchem auf-
gedrehte Garnenden mittels einer Wirbelstrémung
verschlungen und somit miteinander verspleit wer-
den,

dadurch gekennzeichnet, dass

jede Duse gemalR der Aufdrehdiise (1) geman An-
spruch 1 gebildet ist.

Verwendung der Aufdrehdise (1) gemaf Anspruch
1 in einer Garnspleilvorrichtung, die ein Paar verti-
kale Aufdrehdusen (1 a, 1 b) und

eine GarnspleiRdise (21) enthalt, die ein Garns-
pleiBloch (20) hat, in welchem aufgedrehte Garnen-
den unter Einwirkung einer Wirbelstromung ver-
schlungen und somit miteinander verspleit werden.

Revendications

Filiere de décordage (1) du type a soufflerie d’air,
comprenant :

une partie de corps principale (4) ayant un trou
de filiere (2) et un canal interne (3) qui est en
communication avec le trou de filiere (2),

dans laquelle lafiliere de décordage (1) décorde
une extrémité de fil en éjectant de I'air comprimé
du trou de filiére (2) a I'extrémité du fil,

la filiere de décordage (1) comprenant en outre
une piece de guidage (6) avec une fente (12)
pour contréler la position de I'extrémité du fil,

caractérisée en ce que :

la piece de guidage (6) est installée d’'une seule
pi€ce dans une position en regard du trou de
filiere (2) dans la partie de corps principale (4)
a une distance prédéterminée du trou de filiere
2),

la surface avant de la partie de corps principale
(4) comprend une poche (7) qui est ouverte dans
la surface supérieure, dans la surface inférieure
et dans sa surface de droite pour faire passer
I'extrémité du fil a travers la poche (7),

dans laquelle de I'air est injecté du trou de filiére
(2) dans la poche (7),

la fente (12) est formée par encochage de ma-
niére a s’étendre vers l'intérieur depuis un bord
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de la piece de guidage (6),

I'extrémité interne (12b) de la fente (12) est for-
mée dans une position en regard du trou de fi-
liere (2) en travers de la poche (7),

la partie de corps principale (4) et la piece de
guidage (6) sontintégrées en une piéce unitaire,
la surface avant de la partie de corps principale
(4) est une surface étagée constituée d’une pre-
miére surface (9a) sur laquelle la piéce de gui-
dage (6) est installée et d’'une seconde surface
(9b) formée plus en arriere que la premiére sur-
face (9a), et

le trou de filiere (2) est formé dans la seconde
surface (9b).

Dispositif d’épissage de fil, comprenant une paire
verticale defilieres de décordage (la, 1b) etunefiliere
d’épissage de fil (21) ayant un trou d’épissage de fil
(20) dans lequel des extrémités de fil décordées sont
enchevétrées et donc épissées I'une avec I'autre au
moyen d’un courant tourbillonnaire,

caractérisé en ce que :

chaque filiere est formée selon la filiere de dé-
cordage (1) de la revendication 1.

Utilisation de la filiere de décordage (1) selon la re-
vendication 1, dans un dispositif d’épissage de fil
comprenant une paire verticale de filiéres de décor-
dage (la, 1b), et

une filiére d’épissage de fil (21) ayant un trou d’épis-
sage de fil (20) dans lequel des extrémités de fil dé-
cordées sont enchevétrées et donc épissées l'une
avec l'autre sous I'effet d’'un courant tourbillonnaire.
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