EP 1452 632 A2

Europdisches Patentamt

European Patent Office

(19) g)

(12)

Office européen des brevets

(43) Date of publication:
01.09.2004 Bulletin 2004/36

(21) Application number: 04008829.6

(22) Date of filing: 18.12.1997

(11) EP 1 452 632 A2

EUROPEAN PATENT APPLICATION

(51) Intcl.”. DO1H 7/88

(84) Designated Contracting States:
DEIT

(30) Priority: 24.02.1997 JP 3896297
25.02.1997 JP 4071997

(62) Document number(s) of the earlier application(s) in
accordance with Art. 76 EPC:
97122447.2 / 0 863 234

(71) Applicant: MURATA KIKAI KABUSHIKI KAISHA
Minami-ku Kyoto-shi Kyoto 601 (JP)

(72) Inventor: Nagao, Isao
Omihachiman-shi Shiga (JP)

(74) Representative: Vogeser, Werner, Dipl.-Ing. et al
Patent- und Rechtsanwilte
Hansmann, Vogeser, Dr. Boecker,
Alber, Dr. Strych, Liedl
Albert-Rosshaupter-Strasse 65
81369 Miinchen (DE)

Remarks:
This application was filed on 13 - 04 - 2004 as a
divisional application to the application mentioned
under INID code 62.

(54) Four-for one twister

(57)  The present invention relates to a four-for-one
twister provided with a package supporting member
which supports a supply package (P) in a stationary po-
sition on a center line, an inner yarn path (Ra) formed
in a vertical direction outside of the supply package, an
outer yarn path (Rb) formed in a vertical direction out-
side of the inner yarn path. In order to regulate the in-
crease in tension of the yarn rotating at high speeds and
to protect against yarn entanglement and to reduce,
therefore, a yarn breakage the inner yarn path (Ra) is
formed in an inner guiding member (39) revolving
around the center line (Fig. 1).
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Description

[0001] The present invention relates to a four-for-one
twister according to the preamble of claim 1 and is a
divisional application of EP 97 122 447.2.

[0002] A conventional four-for-one twister has been
officially published in the. Japanese patent publication
No. Showa 44-6685. This four-for-one twister 1, as
shown in Figure 6, is comprised of a package supporting
member 2 which supports a supply package P on verti-
cally extending center line C in a stationary position, an
upper disk 3 and a lower disk 4 which revolve around
the center line C, a pulley 7 which drives the upper disk
3 and is provided with permanent magnets 6 that attract
permanent magnets 5 provided on the upper disk 3, and
a pulley 9 which drives the lower disk 4, and is attached
through a spindle 8 to the lower disk 4. The four-for-one
twister 1 is constructed so as to form long an inner yarn
path A and an outer yarn path B vertically around the
supply package P. Drive providing the pulleys 7 and 9
are driven by drive belts 10 and 11, which are attached
between motors (not shown in the drawing), and rotated
in mutually opposed directions.

[0003] The four-for-one twister 1 guides a yarn Y,
which is first pulled in an upward direction from the sup-
ply package P, in a downward direction along the inner
yarn path A, and through a yarn guide hole 3a of the
upper disk 3. It then guides the yarn through a yarn path
8a of the spindle 8, and further passes it through a yarn
guide hole 4a of the lower disk 4 which revolves in an
opposed direction from the upper disk 3. It then guides
the yarn Y drawn out of the guide hole 4a to take-up
rollers 12 through the outer yarn path B. With each ro-
tation of the upper disk 3 and lower disk 4 rotating in
mutually opposed directions, four additional twists are
imparted to the yarn Y.

[0004] Thus, it takes a long time for the yarn to pass
through the yarn path comprised of the yarn guide hole
3a of the upper disk 3, the yarn path 8a of the spindle
8, and the yarn guide hole 4a of the lower disk 4. Hence,
it is a problem of the conventional four-for-one twister is
that it takes a long time to pass the yarn and clear a new
supply package, bringing down the operational efficien-
cy of the twister.

[0005] Further, since the four-for-one twister 1 cre-
ates a curved, bow-shaped balloon along the outer yarn
path B and inner yarn path A from the yarn Y revolving
at high speeds around the center line C, the balloon ten-
sion is higher than in a two-for-one twister which only
creates one balloon. This creates another problem,
which is that with the four-for-one twister 1, increasing
the speed of the rotation of the upper disk 3 and lower
disk 4, by severely increasing the tension of the balloon,
creates hairiness in the yarn and can lead to yarn break-
age. Also, due to changes in the yarn tension, the inner
balloon may expand into the outer balloon, and the two
balloons may become entangled causing the yarn to
break. Furthermore, the outer balloon, due to changes
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in the tension of the yarn, may come into contact with a
permanent magnet 13 which keeps the package sup-
porting member 2 stationary, and this may cause the
yarn to break.

[0006] The problem underlying the present invention
is to propose a four-for-one twisting machine that by reg-
ulating the increase in tension of the yarn rotating at high
speeds and protecting against yarn entanglement, can
reduce yarn breakage.

[0007] In order to solve the first mentioned problem
the parent application proposes to use a four-for-one
twister in which the twisting of the yarn occurs by means
of an upper disk provided with a yarn guide hole and a
lower disk provided with a yarn guide hole, said disks
rotating concentrically in mutually opposed directions,
air to pass yarn in a forwardly moving direction in each
of the yarn guide holes. The yarn that is let out of each
of the yarn guide holes is pulled by air in a forwardly
moving direction, and is passed through the yarn guide
holes.

[0008] Furthermore, it is proposed to sequentially
connect the yarn guide holes of the upper disk and the
lower disk. The yarn that is let out is pulled by the air,
and is passed through the two connected yarn guide
holes in a forwardly moving direction.

[0009] An ejecting nozzle is provided that injects air
to pass the yarn which opens into an appropriate place
inside the yarn guide holes. When the yarn guide holes
eject air from the ejecting nozzle, outside air is sucked
in from the upstream side by means of upstream suction
force created by the nozzle openings. The air sucked in
and the air ejected by the nozzle join, and by flowing
towards the downstream end inside the hole, create a
flow of air that passes the yarn in a forward moving di-
rection through the length of the hole. When the yarn
that is let out is made to enter the hole from the upper
end of the yarn entry hole, it is automatically passed
through the hole and pulled out from the outer down-
stream end by means of the air suction flowing along
the yarn passage through the hole.

[0010] The problem- of the presentinvention is solved
by the features defined in the characterizing portion of
claim 1. The four-for-one twister provided with a pack-
age supporting member to support the supply package
on the center line in a stationary position, an inner yarn
path formed in a vertical direction outside of the supply
package, and an outer yarn path formed in a vertical di-
rection outside of the inner yarn path, has, therefore, the
inner yarn path formed in the inner guiding member
which revolves around the center line. Even if the rota-
tional speed of the inner guiding member is increased
in order to impart additional twist to the yarn, the yarn
led along the inner yarn path formed in the inner guiding
member does not form a balloon. Because of this, the
yarn tension can be regulated, and the yarn passing
along the inner yarn path does not become entangled
with the yarn passing along the outer yarn path, and yarn
breakage can be reduced. Since the yarn rotates around
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the center line along with the inner guiding member, no
slip occurs between the yarn and the inner guiding mem-
ber, and frictional heating can be regulated.

[0011] Preferably an outer guiding member rotates in
an opposed direction to the inner guiding member
around the center line wherein in the outer yarn guiding
member the outer yarn path is formed and the outer yarn
guiding member and the inner yarn guiding member
each are formed as a tube with a bottom and yarn guide
linked in the outer yarn guiding member and inner yarn
guiding member at the bottom of each of the tubes are
connected and extend to the center line. Even if the ro-
tational speed of the inner guiding member is increased
in order to impart additional twist to the yarn, the yarn
led along the inner yarn path formed in the inner yarn
guiding member and the yarn led along the outer yarn
path formed in the outer yarn guiding member do not
form a balloon. Because of this the yarn tension can be
regulated and the yarn passing along the inner and outer
yarn paths do not become entangled, and yarn break-
age is reduced. The yarn rotates around the center line
with the inner and outer guiding members, so there is
no slip created in the rotational path between the inner
and outer guiding, members, and frictional heating can
be regulated. The rotating inner and outer guiding mem-
bers are formed with tube bottoms, so air flows conically
along the surface of the inner and outer tubes, and wind
resistance and noise can be reduced.

[0012] In addition, the bottom of the outer guiding
member is preferably formed slanting upwards and fac-
ing out, and permanent magnets are placed above and
below the bottom of the outer guiding member such that
the vertically positioned magnets are slanted at least
partially upwards along the bottom of the outer guiding
member in order to cause the inner guiding member to
rotate. By guiding the yarn along the upward slant of the
bottom of the outer guiding member and changing the
direction of the yarn in a standing conic shape, hairiness
and yarn breakage can be prevented. Furthermore, by
slanting at least one side of the permanent magnets up-
wards, the vertically aligned permanent magnets are
made to attract each other and can impart rotational
force.

Brief Description of the Accompanying Drawing

[0013] Figure 1 shows a vertical cross-section of a
four-for-one twister according to a first embodiment of
the present invention.

[0014] Figure 2 is an enlarged front view of a cross-
section of the upper half of a first embodiment of the
present invention as shown in Figure 1.

[0015] Figure 3 is an enlarged front view of a cross-
section of the lower half of a first embodiment of the
present invention as shown in Figure 1.

[0016] Figure 4 shows a vertical cross-section of a
four-for-one twister according to a second embodiment
of the present invention.
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[0017] Figure 5 shows a complete vertical cross-sec-
tion of a third embodiment of the present invention.
[0018] Figure 6 shows a vertical cross-section of a
conventional four-for-one twister.

Detailed Description of the Preferred Embodiments

[0019] Figure 1 to Figure 3 show an embodiment of a
four-for-one twister according to the present invention.
Figure 1 is a front diagram showing an entire vertical
section, Figure 2 is an enlarged front diagram of a cross-
section of the upper half, and Figure 3 is an enlarged
front diagram of a cross-section of the lower half.
[0020] A four-for-one twister 21, as shown in Figure
1, is comprised of an inner yarn path Ra which extends
vertically along an inner guiding member 39 which re-
volves around a center line C, and an outer yarn path
Rb which extends vertically along an outer guiding
member 40 which revolves around the center line C. The
inner guiding member 39 and outer guiding member 40
together form a tube with a bottom that guides a yarn Y.
Furthermore, the four-for-one twister 21 is provided with
a package supporting member 22 which supports a sup-
ply package P along the center line C in a stationary
condition, an upper disk 23 and a lower disk 24 which
rotate around an axis of the center line C, a pulley 27
which drives the upper disk 23 which is provided with
permanent magnets 26 that mutually attract permanent
magnets 25 which is attached to the upper disk 23, and
a pulley 29 which drives the lower disk 24 which is at-
tached through a spindle 28 to the lower disk 24.
[0021] The package supporting member 22, as
shown in Figure 3, fits into a boss portion 22a through
bearings 31 and 31 on a standing center spindle 23a of
the rotating upper disk 23. The package supporting
member 22 is made stationary by the mutual attraction
of fixed permanent magnets 32 which are affixed to a
disk base 22b and fixed permanent magnets 34 which
are affixed to the outside of a fixed hood 33. The pack-
age supporting member 22 is set up so that a cylindrical
guide supporting member 35 can be freely attached and
removed at the boss portion 22a. The guide supporting
member 35, as shown in Figure 2, is provided with freely
rotating guides 36 and 37 which guide the yarn Y taken
off from the package P.

[0022] The upper disk 23, as shown in Figure 3, fits
into a boss portion 23b through bearings 38 and 38 on
a standing center spindle 24a. The upper disk 23 is af-
fixed to the inner guiding member 39 comprised of a
tube with a bottom with something like a screw fastened
to a base portion 23c. The lower disk 24 is affixed to the
outer guiding member 40 comprised of a tube with a bot-
tom with something like a screw fastened to a base por-
tion 24c. The inner guiding member 39 and outer guiding
member 40 are made from non-magnetically conductive
materials like aluminum, synthetic resin, stainless steel,
or titanium, for example, so as not to interfere with the
magnetic attraction between the permanent magnets 32
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and 34, and 25 and 26. Since the inner guiding member
39 and outer guiding member 40 are formed of a non-
magnetically conductive material, when they revolve,
even though the magnetic power of the attraction of the
permanent magnets 32 and 34 is present, the electric
power consumption used in driving the rotation does not
create an overcurrent or produce heat, so it does not
have to be increased. The spindle 28 is allowed to freely
rotate through bearings 44 and 45 on a bearing tool 43.
The bearing tool 43 is fixed to fixed frame 41 by some-
thing like a nut member 42.

[0023] The upper disk 23 and lower disk 24 are pro-
vided with yarn guide holes 47 that form a yarn path R.
The yarn guide holes 47 are sequentially comprised of
an upper hole 47a and a lower hole 47b, the upper hole
47a opening into the base portion 23c of the upper disk
23, and the lower hole 47b opening into the base portion
24c and the standing center spindle 24a of the lower
disk 24. The upper hole 47a and lower hole 47b, are
connected through an air-tight passage 23d, and are po-
sitioned, as described below, so as not to leak, and
thereby allow the air to flow through the holes 47a, 47b
smoothly while passing the yarn Y along the yarn path
R. The upper hole 47a consists of a radial portion ex-
tending towards the center line C from the outer surface
of the base portion 23¢, and a curved portion which con-
tinues at a right angle from said radial portion. The lower
hole 47b consists of a standing portion in the same plane
as the center line C, a curved portion at a right angle
connecting to this standing portion, and a radial portion
extending from this curved portion towards the outer
surface of the base portion 24c.

[0024] The upper hole 47a of the upper disk 23 is con-
nected to a yarn guide hole 53a of a yarn guide pipe 53
attached to the inner surface of the inner guide member
39. The yarn guide pipe 53 forms inside the pipe the
inner yarn path Ra extending vertically to the inside of
the inner guide member 39. The yarn guide pipe 53 is
formed either from a combination of or a single non-
magnetically conductive material such as aluminum,
synthetic resin, ceramics, stainless steel, or titanium, so
as not to interfere with the magnetic attraction of perma-
nent magnets 32 and 34, to make the inner surface
chafe-resistant, and decrease the frictional resistance.
The upper end 53b (in reference to Figure 2) of the yarn
guide pipe 53 opens in almost the same place as an
open end 39b of the inner guiding member 39, permit-
ting the thread to pass easily.

[0025] The lower hole 47b of the lower disk 24 opens
into an ejecting nozzle 48 at the border area between
the radial portion and the curved portion, and the eject-
ing nozzle 48 jets air to pass the string in the direction
of the outer surface of the base 24. The ejecting nozzle
48 is connected to an air passage 49 opening vertically
in the spindle 28, and receives a supply of pressurized
air. In other words, the pressurized air supplied from an
air supply pipe 50 which is attached to the bearing tool
43 is led in the air passage 49 by means of an air cham-
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ber 51 formed inside the bearing tool 43, and jetted from
the ejecting nozzle 48.

[0026] The jetted air creates suction power in the yarn
guide hole 47 from the ejecting nozzle 48 towards the
upstream portion, and sucks in outside air from the up-
per end 53b of the yarn guide pipe 53 which connects
to the yarn guide hole 47. In this way, the ejecting nozzle
48 can flow air used to pass the yarn Y in a forwardly
moving direction along the yarn path R comprised of the
yarn guide pipe 53 and yarn guide hole 47. Moreover,
the air supply pipe 50 is fitted with an open/close valve
(not shown in the drawings), and the supply of air pres-
sure can be selectively stopped.

[0027] The outer guiding member 40 is formed like a
bowl, with a rounded topless shape slanting up from the
outer surface of a bottom portion 40b, and forms the out-
er yarn path Rb which extends vertically along an inner
surface 40a and the inner surface of the bottom portion
40b, and from which yarn fed out an exit 47c of the yarn
guide hole 47 is smoothly directed into a standing ver-
tical position thereby preventing hairiness and yarn
breakage.

[0028] The permanent magnets 25 and 26 placed
above and below the bottom of the outer guiding mem-
ber 40 impart rotational force to the upper disk 23 from
the pulley driving the upper disk 23. The lower perma-
nent magnets 26 are slanted upwards along the upper
incline of the bottom portion 40b of the outer guiding
member 40, and cause the upper permanent magnets
25 to draw near, imparting rotational force. Further, al-
though not shown in the drawings, the upper permanent
magnets 25 on the upper disk 23, while maintaining the
yarn path R, are slanted upwards along the rising incline
of the bottom portion 40b of the outer guiding member
40 while drawing the lower permanent magnets 26 clos-
er and imparting rotational force.

[0029] The fixed hood 33 is fixed to the fixed frame 41
and the like, and is provided with a tube portion 33a
which engages revolving the outer guiding member 40
and a notch 33b past which drive belts 54 and 55 travel.
The fixed hood 33 has the permanent magnet 34 per-
manently attached on the outside, and maintains the
package supporting member 22 in a stationary position.
Between pulleys 27, 29 and the drive mechanism (not
shown in the drawings), drive the belts 54, 55 are at-
tached, and cause the pulleys 27, 29 to rotate in mutu-
ally opposed directions at the same rotation speed.
[0030] Next, operation of the four-for-one twister 21
is explained.

[0031] First, with the belt drives stopped, the operator
inserts a new supply package P into the package sup-
porting member 22 along with the previously removed
the guide supporting member 35, as shown in Figure 1.
[0032] Next, the operator passes the yarn Y from the
supply package P through the guides 36 and 37, and
inserts it into the end opening 53b of the yarn guide pipe
53. At this time, if pressurized air is supplied from the
air supply pipe 50, the yarn Y is sucked into the yarn
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guide hole 53a of the yarn guide pipe 53 where air suc-
tion is created from the ejecting nozzle 48 as shown in
Figure 3, guided along its passage with the air flow to
the yarn guide hole 47, and comes out from the exit 47c
facing the bottom portion 40b of the inclined inner guid-
ing surface of the outer guiding member 40.

[0033] At this time; the air passing the yarn Y jetted
from the exit (down-stream end) 47c¢ of the yarn guide
hole 47 flows up along the bottom portion 40b of the in-
clined inner guiding surface of the outer guiding member
40 and up the vertical inner surface 40a, and is further
blown out vertically from an end opening 40c of the outer
guiding member 40 (as shown Figure 1 and Figure 2).
Thus, the yarn coming out from the exit 47c of the yarn
guide hole 47 is ejected from the exit 47c and is passed
with the air flow along surface 40a of the outer guiding
member 40 vertically with the air flow, and passes ver-
tically from the end opening 40c of the outer guiding
member 40.

[0034] Next, the operator guides the yarn Y that has
risen out of the end opening 40c into the take-up roller
12 (as shown in Figure 1), completing the yarn path.
When the yarn passage is completed, drive is engaged
by means of the drive belts 54 and 55, the upper disk
23 and inner guiding member 39 are made to rotate as
the lower disk 24 and outer guiding member 40 are ro-
tated in the opposite direction, and the four-for-one
twister's twisting process is initiated. The supply of pres-
surized air from the air supply pipe 50 is, at a suitable
time either after the yarn passage has been completed
or immediately before the twisting process is begun, cut
off by closing the open/close valve (not shown in the
drawings).

[0035] Depending on the type of the yarn Y, pressu-
rized air with pressure adjusted from the air supply pipe
50 can be supplied during the twisting process, and air
can be flowed to the yarn guide hole 53a of the yarn
guide pipe 53 and yarn guide hole 47, thereby easing
the friction created between the yarn Y and yarn guide
holes 53a and 47, and cooling the yarn Y, thus enabling
control over the heating of the yarn Y.

[0036] Since the yarn Y, guided by the inner guiding
member 39 and outer guiding member 40, does not form
a balloon even when the rotational velocity of the inner
guiding member 39 and outer guiding member 40 is in-
creased to impart additional twist to the yarn Y, the four-
for-one twister 21 can reduce yarn breakage, eliminate
entanglement of the yarn Y, and regulate yarn tension.
[0037] Since the yarn Y revolves around the circum-
ference of the center line C with the inner guiding mem-
ber 39 and outer guiding member 40, there is no slip in
the rotational course of the inner yarn guide 39 and outer
yarn guide 40 and the four-for-one twister 21 can regu-
late the frictional heating caused by the yarn Y.

[0038] Furthermore, since rotating the inner guiding
member 39 and outer guiding member 40 are formed
as tubes with bottoms, and the fixed hood 33 acts as a
stable cover, the four-for-one twister 21 can reduce wind
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resistance and wind noise.

[0039] Further still, since the permanent magnets 34
are attached to the outside of the fixed hood 33, it is
possible to bring the fixed hood 33 and the outer guiding
member 40 close together, enabling the four-for-one
twister 21 to be compact.

[0040] Moreover, since thread tension can be regulat-
ed with only the inner guiding member 39, the four-for-
one twister 23 allows the outer guiding member 40 and
fixed hood 33 to be removed to accommodate different
kinds of yarn.

[0041] Additionally, the yarn guide pipe 53 which is at-
tached to the inner guiding member 39 can be removed
from the four-for-one twister 21, and when the yarn is
passed through, the tip of the yarn is then sucked to-
wards the entrance of the yarn guide hole 47.

[0042] Further, the inner guiding member 39 and out-
er guiding member 40 can be formed without the tube
with a bottom, with only the upper disk 23 and lower disk
24 comprising the standing pipes, and with the inner
yarn path Ra and outer yarn path Rb allowing for the
yarn to be passed by the air flow.

[0043] Further, it is possible to form the standing
member as a hollowed out section standing from the up-
per disk 23 and lower disk 24, the inside of the concave
groove facing the center line C to make the yarn path.

[0044] Further, although not shown in the drawings it
is possible for the yarn path Rb, extending in the yarn
guide pipe to the end opening 40c along the inner sur-
face of the inner guiding member 40 from the exit 47c
of the yarn guide hole 47, to be comprised of a single
pipe hole, and further, for the yarn path R formed be-
tween the inner guiding member 39 and outer guiding
member 40 to be comprised of a single hole. In this case,
the ejecting nozzle 48 can be placed either at the en-
trance of the yarn path R (the upper end 53a of yarn
guide pipe 53) or at the exit of the yarn path R (the yarn
guide pipe exit forming yarn path Rb). In this case, the
air hole. supplying pressurized air from the ejecting noz-
zle 48 is provided with a coupler at the air hole entrance,
and while the rotation of the inner guiding member 39
and outer guiding member 40 are stopped, and the yarn
Y is passed through, it is possible to attach a high-pres-
sure hose to the coupler.

[0045] Figure 4 describes a second embodiment of
the present invention.

[0046] A four-for-one twister 61 does a four-for-one
twisting with a single drive belt 72, and is provided with
a lower disk 64 which freely revolves on a fixed frame
74 through a bearing 81, a middle disk 75 which is at-
tached on the lower disk 64. through a bearing 82, an
upper disk 63 which freely revolves on the middle disk
75 through a bearing 83, and a package supporting
member 62 which is attached on the upper disk
6300@through a bearing 84. Further, the four-for-one
twister 61 is provided with a fixed hood 73 which is at-
tached to the fixed frame 74, a outer guiding member
70 which is attached with something like a screw to the
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lower disk 64, a stationary cap 76 which is fixed to the
middle disk 75, and an inner guiding member 69 which
is attached to the upper disk 63 with something like a
screw.

[0047] The inner guiding member 69 and outer guid-
ing member 70 are made of tubular shaped non-mag-
netically conductive materials, and on their inner' sur-
face are provided with yarn guide pipes 91 and 92 made
from non-magnetically conductive materials, these
pipes 91 and 92 forming an inner yarn path Ra and an
outer yarn path Rb. The lower end of the yarn guide pipe
91 is connected to a yarn guide hole 65 of the upper disk
63, and the lower end of the yarn guide pipe 92 is con-
nected to a yarn guide hole 68 of the upper disk 64. Fur-
ther, itis possible to omit the yarn guide pipes 91 and 92.
[0048] The four-for-one twister 61, after guiding the
yarn drawn from stationary yarn supply package P in a
downward direction to the yarn guide hole 65 on the up-
per disk 63 through a primary tensor 66, guides it up-
wards through the yarn guide pipe 91 of the inner guid-
ing member 69 which revolves entirely with the upper
disk 63. Then, after the yarn Y is guided in a downward
direction to the yarn guide pipe 92 of the outer guiding
member 70 through a secondary tensor 67, it is brought
to a take-up device 71, having been guided through the
yarn guide hole 68 of the lower disk 64 which rotates
entirely with the outer guiding member 70. With each
revolution of the upper disk 63 and lower disk 64 rotating
in mutually opposed directions with drive from the belt
72, yarn Y is provided with four twists.

[0049] The package supporting member 62 supports
the package by means of the mutual attraction of a per-
manent magnet 77 attached to the package supporting
member 62 and a permanent magnet 78 attached to the
stationary cap 76, along with the mutual attraction of a
permanent magnet 80 attached to the fixed hood 73 and
permanent a magnet 79 attached to the middle disk 75.
Between the lower disk 64 and upper disk 63, an inter-
mediate conveyor device 86 is set up in order to reverse
the rotational drive force from the lower disk 64 to the
upper disk 63. The intermediate conveyor device 86 is
provided with a pulley 89 and a friction driven wheel 88
at the end of a rotating spindle 87. A belt 90 is attached
between the pulley 89 and the boss member 63a of the
upper disk 63, and frictional force is applied to the fric-
tion-driven wheel 88 from the upper boss member 64a
on the lower disk 64.

[0050] Further, the structure of the intermediate con-
veyor device 86 can, in addition to the organization de-
scribed above, be constructed as described in Japa-
nese utility model publication No. Showa 48-1393, Jap-
anese patent publication No. Showa 47-40100, and

Japanese utility model publication No. Showa
50-16097.
[0051] The tips of ejecting nozzles 93 and 94 are

opened at the appropriate place in the yarn guide hole
65 of the upper disk 63 and yarn guide hole 68 of the
lower disk 64, and air for passing the yarn Y in a for-
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wardly moving direction is flowed through. An air pas-
sage 95 (shown in the drawing by the dotted line) which
supplies pressurized air to the ejecting nozzles 93 and
94 is comprised sequentially of an air hole 95a opened
in the fixed frame 74, a sealed chamber 95b formed be-
tween the fixed frame 74 and lower disk 64, an air; hole
95¢ opened in the lower disk 64, a sealed chamber 95d
formed between the lower disk 64 and middle disk 75,
the air hole 95e opened in the middle disk 75, and a
sealed chamber 95f formed between the middle disk 75
and upper disk 63, and is connected to the air supply
pipe 50 in the air hole 95a.

[0052] Figure 5 describes a third embodiment of the
present invention.

[0053] A four-for-one twister T is provided in order
from the outside with an outer rotating tube 110 (the out-
er guiding member), an inner rotating tube 120 (the inner
guiding member) and a package cover 130 positioned
around the center axis, and a supply package P is pro-
vided inside the package cover 130. A yarn guide mech-
anism portion 150 is provided between the outer rotat-
ing. tube 110 and inner rotating tube 120. A hood H is
provided on the outside of the outer rotating tube 110.
The inner yarn path is formed from the inside of the inner
rotating tube 120 vertically facing the outside of the sup-
ply package P, and the outer yarn path is formed inside
the outer rotating tube 110 vertically facing the outside
of the inner yarn path.

[0054] The inner and outer rotating tubes 120, 110
and the package cover 130 are each uncovered tubes
with bottoms. The inner and outer rotating tubes 120,
110 are preferably made out of material that can endure
high speed rotation, and even if friction is created with
the yarn they will not wear away, and further, it is impor-
tant that the material be light and non-magnetically con-
ductive. Use of non-magnetically conductive metals
such as aluminum, stainless steel synthetic compounds
like ceramics and other non-electrically conductive ma-
terials are preferable. This is to prevent an overcurrent
from arising in the tubes when the magnetic field be-
tween magnets M, m and N, n is rotated at high speeds,
and to prevent heating or reverse torque from arising.
[0055] Moreover, in consideration of cost and proc-
essability, synthetic resin is thought preferable, particu-
larly heat resistant phenolic plastic, urea resin, polyester
resin and the like are good for machine processing. Buff-
ing can reduce the frictional coefficient of the yarn, by a
polish of an abrasion treatment on the surface, making
the surface smooth and easy to pass. Further, because
of the rise in intensity, when core fibers used to make
glass cloth and other fabrics, or when mixing glass fibers
with resin materials, a rotating tube made from FRP can
be used.

[0056] At the center of the bottom of the outer rotating
tube 110, a disk portion 111 in which a yarn guide pas-
sage 112 is formed is provided, and at the bottom of the
disk portion 111, and a pulley portion 113 and a hollow
spindle portion 114 are provided. The spindle portion
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114, by means of a bearing tool 160 which is fixed to a
frame F and the like with a nut 161, is allowed to rotate
freely by means of a bearing, and by means of rotation
drive supplied by a belt B on the pulley portion 113, the
outer rotating tube 110 rotates. Pressurized air from a
lower end opening portion 162 on the bearing tool 160
is supplied to an air passage 115 inside the spindle por-
tion 114, and the said air passage 115 is formed so as
to be connected to the yarn guide passage 112.

[0057] The inner rotating tube 120 is provided on the
upper surface of the center of the bottom of the tube with
a shaft portion 121 in which a yarn guide passage 122,
and on the lower surface of the center of the bottom of
the tube with the disk portion 123. The yarn guide pas-
sage 122 is formed extending uniformly from the shaft
portion 121 to the disk portion 123. At the disk portion
123, the later-described yarn guide mechanism con-
tracts, and a magnets Q attached to the disk portion 111
of the outer rotating tube 110 and which attracts mag-
nets q are provided.

[0058] In the middle of the package cover 130 which
is positioned inside the inner rotating tube 120, a bobbin
holder 131 which holds a bobbin 133 of the supply pack-
age P is erected, the upper half of a yarn guide path 132
and the lower concave reception portion 134 are provid-
ed along the center axis of the bobbin holder 131. The
package cover 130, by means of the shaft portion 121
of the inner rotating tube 120 inserted into the concave
reception portion 134, is permitted to freely rotate in con-
junction with the inner rotating tube 120 through a bear-
ing. The magnet m which attracts the magnet M affixed
to the hood H is attached to the outer surface of the bot-
tom of the package cover 130, and the attraction of
these magnets M and m keep the package cover 130 in
a stationary position. The upper end of the bobbin holder
131 is equipped with a tenser cap 140 and a tension ring
141, and these impart the proper amount of tension to
ayarn X drawn from the supply package P. A yarn guide
path 142 which is connected to the yarn guide path 132
on the inside of the bobbin holder 131 is formed inside
the tension cap 140.

[0059] The yarn guide mechanism portion 150 is com-
prised of a hollow pipe portion 151 which extends from
a guide A on the upper part of the supply package P,
between the outer rotating tube 110 and inner rotating
tube 120, to the gap between the disk portions of the
rotating tubes, a hollow shaft portion 152 which crosses
between the disk portions 111 and 123, and an arm por-
tion 153 which extends outwards from the shaft portion
152. Further, the guide A and the pipe portion 151 can
be formed as a single unit. The shaft portion 152 enables
both the outer and inner rotating tubes 110, 120 to rotate
independently in the same direction by means of bear-
ings inside concave portions 116 and 124 formed in the
disk portions 111 and 123 of vertically positioned the out-
er and inner rotating tubes 110, 120, respectively. The
hollow section inside the pipe portion 151 and shaft por-
tion 152 is connected with the yarn guide path 112
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formed in the disk portion 111 of the outer rotating tube
110. The magnet n which attracts the magnet N affixed
to the hood H is attached to the end of the arm portion
153, and through the attraction of the magnets N and n,
the yarn guide mechanism portion 150 is kept in a sta-
tionary position.

[0060] Further, since the magnetic field created by
magnets Q and g move as inner and outer rotating tubes
120, 110 rotate at high speeds, the magnetic flux cross-
es over the pipe portion 151 and arm portion 153. Con-
sequentially, in order to impede the creation of an over-
current, it is desirable that the pipe portion 151 and arm
portion 153 be formed from non-electroconductive ma-
terials.

[0061] As described above the four-for-one twister is
organized such that the yarn guide mechanism is sup-
ported in the shaft portion 152 by the outer rotating tube
110, the inner rotating tube 120 is supported by the shaft
portion 152 of the yarn guide mechanism, the package
cover 130 is supported by the shaft portion 121 of the
outer rotating tube 110, and supply the package P is
supported by the bobbin holder 131 of the package cov-
er 130. Therefore, the four-for-one twister keeps the
yarn guide mechanism portion 150 in a stable position
in line with the package cover 130 and supply package
P by means of the magnetic force of the magnets M, m
and N, n. In contrast, the outer rotating tube 110 and
inner rotating tube 120 rotate freely, and by means of
the magnetic force of the magnets Q and q, rotate at the
same speed and in the same direction.

[0062] The twisting process that takes place takes
place as follows.

[0063] The yarn X drawn from the supply package P
is passed between the tension cap 140 and tension ring
141, and imparted appropriate tension. Then it passes
through the yarn guide path 142 of the tension cap 140
and the yarn guide path 132 of the bobbin holder 131,
and after being routed through the yarn guide path 122
of the shaft portion 121 in the inner rotating tube 120, is
guided towards the guide A rising along the inner sur-
face of the inner rotating tube 120. From the guide A
yarn X, which has been passed inside the shaft portion
152 and the pipe portion 151 of the yarn guide mecha-
nism portion 150 is passed through the yarn guide path
112 of the outer rotating tube 110, and after rising along
the inner surface of the outer rotating tube 110 is guided
towards rising guide D and supplied to take-up winders
or the like.

[0064] The yarn passing process of the yarn X that
reaches the yarn guide path 112 of the disk portion 111
at the outer rotating tube 110 from the pipe portion 151
and the shaft portion 152 of the yarn guide mechanism
portion 150 can happen easily by the blowing of pres-
surized air through the inside of the air passage 115 of
the spindle portion 114 at the lower end of the bearing
tool 160. The air passage 115 is connected in the place
where air moves from the curved area in the yarn guide
hole 112 of the disk portion 111 to the straight radial sec-
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tion so that the direction of the jetted air flows from the
center portion to the outside of the disk portion 111. Con-
sequentially, by blowing high pressured air from the air
passage 115 to the yarn guide path 112, a pressure gap
is created between the upstream and downstream sides
of the yarn guide path 112. As a result, negative pres-
sure builds up inside the shaft portion 152 and pipe por-
tion 151, and air flow to pass the yarn along the yarn
path from the upper end of the yarn guide mechanism
portion 150 to the end point of the yarn guide path 112
of the disk portion 111 can be created.

[0065] Further, the supply of pressurized air to the air
passage 115 of the spindle portion 114 is normally
stopped after the yarn passage has been completed and
before the twisting process is begun, however, depend-
ing on the type of the yarn X and other conditions, air of
a suitable pressure may be supplied during the twisting
process, and along with reducing frictional heating cre-
ated by the passage of the yarn X, the cooling and con-
trol of the heating of the yarn is not obstructed.

[0066] When rotational drive is provided to the outer
rotating tube 110 through the running of the belt B, the
inner rotating tube 120 rotates at the same speed in the
same direction by means of the attraction of the mag-
nets Q and q. However, since the supply package P and
the yarn guide mechanism portion 150 are kept in a sta-
tionary position, each rotation of the outer and inner ro-
tating tubes 110, 120 yields four twists of the yarn.
[0067] Since the inner and outer rotating tubes 120
and 110 rotate at the same speed in the same direction,
the air flowing between them flows in a uniform direction,
and thus wind resistance and noise can be reduced.
[0068] As described above, the present invention
achieves the following results.

[0069] Since, as proposed in the parent application,
the yarn drawn out of each yarn guide hole is passed
with air, the passage of yarn can be quick and easy in-
stead of difficult, and the operational efficiency can be
greatly increased.

[0070] Furthermore, the passage of yarn between two
connected yarn guide holes is quick and easy.

[0071] Because of the simple structure with air flowing
through the entire length of the yarn guide holes, the
four-for-one twister is compact and easy to take care of.
[0072] By flowing air to pass yarn along vertical, radial
or diametrical directions through the inside of the yarn
guide holes where yarn passage is normally difficult,
yarn passage is simpler and faster, and the operational
efficiency can be greatly increased.

[0073] According to the present invention, the yarn
tension can be regulated and yarn entanglement can be
prevented, reducing yarn breakage, and further, the
cause of friction heating of the yarn can be controlled,
and heat effects on the yarn can be minimized.

[0074] Since there are the inner guiding member and
the outer guiding member, the yarn tension and the fric-
tional heating can be controlled, and since the rotating
inner guiding member and outer guiding member are
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formed with tubular bottoms, wind resistance and wind
noise can be reduced.

[0075] By preventing hairiness and yarn breakage by
smoothly changing the direction of the yarn at the in-
clined bottom of the outer guiding member, it is possible
to obtain high-quality twisted yarn. Also, by having the
upper and lower permanent magnets in close proximity,
rotational force can be reliably imparted and cause high
speed rotation, thereby permitting twisting capability to
be increased.

[0076] If the inner rotating tube and the outer rotating
tube are rotated in the same direction, the wind resist-
ance is reduced, and high-speed rotation is enabled.
Further, by reducing wind resistance, stress on the bear-
ings supporting the rotating guiding members is re-
duced, thereby increasing lifetime of the machine. Fur-
thermore, energy efficiency is increased, and noise is
reduced.

[0077] The rotation drive mechanism of the rotating
guiding members can drive rotation of either the inner
or outer guiding members, said rotation driven guiding
member imparting rotational drive force to the other by
use of magnets, thereby allowing the rotational drive
force transfer mechanism to be made simple. Further,
either the inner or outer guiding member can be provid-
ed with rotational drive, so a construction with only one
rotational drive belt being used is possible. Further, this
allows for the machine to become simpler, using a bear-
ing to support the freely rotating guiding member, for ex-
ample.

[0078] The inner guiding member and the outer guid-
ing member are both formed as tubes with bottoms, so
that rotating the guiding members enables wind resist-
ance to be minimized.

[0079] In the case where a yarn guide mechanism
supported in a stationary position between the inner
guiding member and the outer guiding member is pro-
vided, it is possible to eliminate the flyer that employs
the yarn guide that had been indispensable in a four-for-
one twister where the rotational direction of the inner
and outer tubes are different. Further, the yarn guide
mechanism is not caused to rotate, so it is easier to sta-
bilize the balance of the four-for-one twister.

Claims

1. A four-for-one twister provided with a package sup-
porting member which supports a supply package
(P) in a stationary position on a center line, an inner
yarn path (Ra) formed in a vertical direction outside
of the supply package, an outer yarn path (Rb)
formed in a vertical direction outside of the inner
yarn path
characterized in that
the inner yarn path (Ra) is formed in an inner guid-
ing member (39) revolving around the center line.
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A four-for-one twister according to claim 1
characterized in that

an outer guiding member (40) rotates in an opposed
direction to the inner guiding member (39) around
the center line that the outer yarn path (Rb) is
formed in said outer yarn guiding member (40), that
the outer yarn guiding member (40) and inner yarn
guiding member (39) are each formed as a tube with
a bottom, and in that yarn guide holes in the outer
guiding member and the inner guiding member are
connected at the bottom of each of the tubes and
extend facing the center line.

A four-for-one twister according to claim 2
characterized in that

the bottom of the outer guiding member (40) is
slanting upwards and is vertically above and below
provided with permanent magnets (25, 26) in order
to rotate the inner guiding member (39).
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