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(57)  Three spindles 21, 22 and 23 have a plurality
of friction discs 27, respectively, and are rotatably sup-
ported on a spindle mount 20, the spindle mount being
detachably disposed on a bracket 5, one of the three
spindles has a rotor of a drive motor mounted thereon
and a stator of the drive motor being fixed to the bracket,
wherein the drive motor is a radial gap type outer rotor
brushless motor 10, the outer rotor 11 of the brushless
motor is formed in a bell shape, and the outer rotor is
fixed to an end of one 21 of the spindles so that it covers
the peripheral outside and the spindle side end of the
stator of the brushless motor forming a small clearance
therebetween and that the peripheral portion of the outer
rotor and the peripheral potion of the stator are magnet-
ically connected with each other.
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Description
Technical Field to which the Invention Relates

[0001] The present invention relates to a motor drive
type friction false twisting device provided with three
spindles. More specifically, the present invention relates
to a motor drive type friction false twisting device pro-
vided with three spindles which device may be used in
a false twist texturing machine or a draw texturing ma-
chine, by which device twists are imparted to a synthetic
yarn such as polyester, polyamide and so on and which
device is driven by an individual motor.

Background Art

[0002] A motor drive type friction false twisting device
provided with three spindles having a plurality of friction
discs mounted thereon and being disposed at apexes
of an imaginary triangle so as to locate the peripheries
of the friction discs along a helix has been widely used
in a draw texturing machine or a false twist texturing ma-
chine.

[0003] Conventionally, a tangential belt type device is
known as such a friction false twisting device provided
with three spindles. More specifically, a running belt is
extended along a machine frame of a yarn processing
machine such as a draw texturing machine or a false
twist texturing machine wherein a plurality of such fric-
tion false twisting devices are disposed, and drive
whorls of the friction false twisting devices provided with
three spindles are pressed to and in contact with the belt
so that drive force is transmitted to all the spindles from
the whorls so as to rotate the three spindles in the same
direction at the same rotational speed.

[0004] In a friction false twisting device, the spindles
are disposed on a unit base as described above. Fur-
ther, in such a tangential belt type device wherein a plu-
rality of friction false twisting devices are driven by a sin-
gle belt, pressing of the whorls of the false twisting de-
vices and running of the drive belt for a long distance
are noise generating source. Further, in the tangential
belt type, since the drive whorl is driven by means of
frictional engagement between the belt and the whorls,
it is very difficult to individually control the false twisting
devices so as to eliminate twisting uneveness in a plu-
rality of false twisting devices.

[0005] In orderto obviate such problems, proposed is
an individual motor drive type wherein a drive motor is
disposed in each false twisting device and the drive mo-
tor is functionally connected with the spindles. As a con-
necting method, connection between the drive motor
and the spindles by means of a coupling or connection
by means of a timing belt engaging with the timing pul-
leys, which are secured to an output shaft of the drive
motor and one of the spindles. (See for example Japa-
nese Patent Laid-open No. Hei 4-209837.)

[0006] Insuch anindividual motor drive type, itis nec-
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essary to maintain the distance between the pulleys at
a predetermined range and set the tension in the belt at
a predetermined amount so as to ensure transmission
between the driving timing pulley at the motor side and
the driven timing pulley at the spindle side without ne-
cessity of maintenance service.

[0007] In order to satisfy such requirements, in a fric-
tion false twisting device of an individual motor drive
type, it is necessary that the false twisting device and
the motor unit base as a whole can be detached from
the spindle mount or a frame of a textile texturing ma-
chine upon every maintenance service or every replace-
ment of friction discs. However, such detachment can-
not be done easily with respect to the devices which
have been proposed.

[0008] Inthe meantime, Japanese Patent Publication
No. Hei 8-19585 proposes that a base of a false twisting
device is detachably disposed on a support block mov-
able toward or a support plate swingable toward a drive
motor which is fixed to the spindle mount of a textile tex-
turing machine, that they are moved toward the drive
motor together with the base of the false twisting device
upon detachment of spindles, whereby a belt wrapping
about the drive motor and the spindle is brought into a
slackened condition, and that under this condition, the
toothed belt having been wrapped about the drive motor
and the spindle is detached, and then, the false twisting
device is taken out upwardly together with the base.
[0009] However, in such a device, since the belt wrap-
ping about the drive motor and the spindle is slackened
upon detachment of the spindle, shop adjustment of the
frictional engagement between the spindle and the drive
belt has to be taken place at every installation of the
false twisting device, and it is a very troublesome work
to adjust a plurality of friction false twisting devices
mounted on a false twist texturing machine or a draw
texturing machine.

[0010] As a countermeasure of the problems, Japa-
nese Patent No. 2657539 proposes a false twist textur-
ing device for producing a textured synthetic yarn com-
prising a texturing device head including a friction disc
assembly and an electric motor block including an elec-
tric motor for driving the friction disc assembly, a spindle
of the friction disc assembly being supported in a canti-
lever fashion by the texturing device head via a bearing
so as to protrude from the texturing device head, the
spindle has a rotor of the electric motor at the portion
thereof protruding from the texturing device head, and
a stator of the electric motor is fixed within the electric
motor block.

[0011] According to this proposed device, the adjust-
ing problem of frictional engagement between the drive
motor and the spindle can be obviated since the spindle
is directly driven from the electric motor.

[0012] However, in the false twisting device disclosed
in the Japanese Patent No. 2657395, a cylindrical stator
of the electric motor is fixed within the electric motor
block and a column type rotor is inserted into a hollow
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portion of the stator. Since the stator is disposed within
the electric motor device and is not seen from the out-
side, accurate positioning of the rotor relative to the sta-
tor is difficult.

[0013] Further, the false twisting device disclosed in
the Japanese Patent No. 2657395 has a construction
wherein the rotor is rotated within the inside of the cy-
lindrical stator, and the rotor has a small diameter and
accordingly small moment of inertia. Since the moment
of inertia is small as described above, there is a problem
with respect to stability of the rotating speed and une-
veness in twisting.

[0014] In addition, although the false twisting device
disclosed in the Japanese Patent No. 2657395 can be
realized when the number of spindles is one, it can not
be carried out in a friction false twisting device provided
with three spindles, each of which is provided with a plu-
rality of friction discs. The technical reasons will now be
described below.

[0015] Figs. 1 and 2 of the Japanese Patent No.
2657395 disclose an embodiment of a friction false
twisting device provided with three spindles. Although
lines 4 to 8, in Column 5 of the official gazette describes
that "Reference numeral 7 denotes a toothed belt wheel,
via a toothed belt wrapping about the toothed belt wheel,
drive of the spindles 8 and 9 is performed.", no toothed
belt is illustrated in the drawings. Contrary to this, in the
device illustrated in Figs. 1 and 2, a member for sup-
porting three spindles has a projection at the lower end
thereof, and the projection is engaging with a shoulder
of a recess formed in the block so as to position the sta-
tor 4 and the rotor 3 of the electric motor at a predeter-
mined position.

[0016] As it has been well known, in a false twisting
device provided with three spindles, three spindles are
located at apexes of an imaginary triangle, the distance
between the adjacent apexes being larger than a diam-
eter of a friction disc. When it is seen in a plan view, the
positions where the spindles 8 an 9 are disposed locate
at outside of the periphery of the recess of the electric
motor block. It is difficult for a person skilled in the art to
engage with a toothed belt with ends of the spindles 8
and 9 which are constructed as described above even
if he fully utilizes his technical common sense, and as
an actual problem, it is difficult to drive the spindles 8
and 9 by a belt which is engaging with the belt wheel 7.
[0017] Referring to United States Patent No.
4,899,533 which is a United States counterpart of said
Japanese Patent No. 2657539, it discloses an arc por-
tion 20 projecting from the lower end of the motor guide
in Fig. 2, and lines 45 to 50, in column 3 of its specifica-
tion read "There is a toothed disc 7 on the shaft 1 above
the rotor from which the shafts 8 and 9 are driven by the
endless belt 20 that wraps around the disc 7 and around
corresponding discs on the shafts 8 and 9. The belt 20
may be a gear belt or a toothed belt and a round or a
flat belt."

[0018] However there is no such an endless belt as
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disclosed in Fig. 2 of the United States Patent No.
4,899,533 as far as a person skilled in the art knows,
and accordingly, it is difficult to wrap around and engage
with such an endless belt around the pulleys mounted
on the spindles 8 and 9 and the toothed wheel 7.
[0019] Therefore, there is no possibility for the device
proposed in Japanese Patent No. 2657539 or United
States Patent No. 4,899,533 to be actually carried out
in a friction twisting device provided with three spindles,
while it may be carried out in a false twisting device of
a single spindle type.

[0020] It is an object of the present invention to pro-
vide a friction false twisting device provided with three
spindles which can be actually carried out and which can
overcome the above-described problems of lack of ac-
tual applicability inherent in the false twisting device pro-
vided with three spindles which is disclosed in the Jap-
anese Patent No. 2657539.

[0021] Further, it is another object of the present in-
vention to provide a friction false twisting device provid-
ed with three spindles wherein the rotor and the stator
of the false twisting device can be readily positioned
whereby the false twisting device can be installed easily
upon assembling and installing again after detaching for
cleaning or maintenance service.

[0022] Inaddition, itis a still other object of the present
invention to provide a friction false twisting device pro-
vided with three spindles which does not cause uneve-
ness in rotation at a high speed rotation, and which can
generate sufficiently large driving torque, whereby even
a tick yarn with a large denier can be twisted thereby.

Disclosure of the Invention

[0023] According to the presentinvention, the objects
are achieved by a motor drive type friction false twisting
device provided with three spindles having a plurality of
friction discs, respectively, and rotatably supported on
a spindle mount, the spindle mount being detachably
disposed on a bracket, one of the three spindles having
a rotor of a drive motor mounted thereon and a stator of
the drive motor being fixed to the bracket,
characterized in that the drive motor is a radial gap type
outer rotor brushless motor.

[0024] According to the false twisting device provided
with three spindles having a plurality discs, each false
twisting device is driven by an individual motor, and no
tangential belt is used, generation of noise can be highly
decreased. Further, when the operating conditions of
the individual motors for respective work stations are
changed, adjustment of the false twisting conditions for
respective work stations can be achieved easily.
[0025] According to the device of the present inven-
tion, a radial gap type outer rotor brushless motor is
used as a drive motor. In a brushless motor, a rotor can
be constructed with permanent magnets, and accord-
ingly, wound wire can be omitted from the outer rotor
and such a disposition as wound wire can be gathered
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at the stator side. Therefore, the presentinvention is ap-
propriate for a device wherein the outer rotor can be de-
tachably installed.

[0026] Further, since the present invention uses a ra-
dial gap type outer rotor brushless motor, the rotor is
located at the outside and has a large diameter, and ac-
cordingly, a large moment of inertia. Therefore, itis ben-
eficial for rotation at a constant speed. Further, since
magnets, i.e., permanent magnets, are disposed in the
rotor having a large diameter, the size of the magnets
can be relatively large. Accordingly, the present inven-
tion can exert high efficiency and high torque, and it is
effective as a device for false twisting a thick yarn. In
addition, since the stator is located at the inner position,
the resistance of its wire can be small, and the copper
loss of the drive motor can be reduced. Therefore, the
drive motor and accordingly, the false twisting device,
can easily become of high efficiency.

[0027] Further, the present invention achieves the
above-described objects by a motor drive type friction
false twisting device provided with three spindles having
a plurality of friction discs, respectively, and rotatably
supported on a spindle mount, the spindle mount being
detachably disposed on a bracket, one of the three spin-
dles having a rotor of a drive motor mounted thereon
and a stator of the drive motor being fixed to the bracket,
characterized in that the drive motor is a radial gap type
outer rotor brushless motor, and the outer rotor of the
brushless motor is formed in a bell shape, and the outer
rotor is fixed to an end of one of the spindles so that it
covers the peripheral outside and the spindle side end
of the stator of the brushless motor forming a small
clearance therebetween and that the peripheral portion
of the outer rotor and the peripheral potion of the stator
are magnetically connected with each other.

[0028] Since the brushless motor used in the inven-
tion is a radial gap type outer rotor brushless motor, it is
not provided with any shaft within the outer rotor not like
a conventionally known outer rotor brushless motor.
More specifically, the outer rotor of the brushless motor
according to the present invention is formed in a so-
called bell shape and has cavity inside thereof, and the
cavity portion is covered over the stator forming a small
clearance therebetween.

[0029] Since it has such a construction as described
above, the outer rotor of the present invention does not
require any bearings between it and the stator, and ac-
cordingly, it achieves a further advantage that the outer
rotor can be secured easily in addition to those de-
scribed above.

[0030] Further, according to the presentinvention, the
above-described objects are achieved by a motor drive
type friction false twisting device provided with three
spindles having a plurality of friction discs, respectively,
and rotatably supported on a spindle mount, the spindle
mount being detachably disposed on a bracket, one of
the three spindles having a rotor of a drive motor mount-
ed thereon and a stator of the drive motor being fixed to
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the bracket,

characterized in that the spindle mount and the bracket
have engaging portions mounted thereon, respectively,
at positions away from positions where the rotor and the
stator of the drive motor are disposed, and the drive mo-
tor is a radial gap type outer rotor brushless motor.
[0031] In the invention disclosed in the above-de-
scribed Japanese Patent No. 2657539, the rotor guide
member supporting the spindles and the electric motor
block are engaged with each other by means of convex
portion and concave portion formed around the stator
and the rotor. Accordingly, when it is tried to be carried
out in the false twisting device provided with three spin-
dles, their driving connection cannot be realized. Con-
trary to this, according to the present invention, taking
into consideration the problems inherent in the Japa-
nese Patent No. 2657539 and easiness in assembling
operations, the engaging portions are formed in the
spindle mount and the bracket, respectively, independ-
ently and separately from the rotor and the stator of the
drive motor at positions away from positions where the
rotor and the stator of the drive motor are disposed.
[0032] When the spindle mount is secured to the
bracket using the engaging portions, the rotor, i.e., the
outer rotor, of the motor disposed on the spindle mount
is positioned at a predetermined position relative to the
stator of the motor mounted on the bracket, and their
positioning can readily be performed. Further, under the
condition thus positioned, the clearance between the
outer rotor and the stator of the brushless motor of an
outer rotor type can be a predetermined amount, and
accordingly, a desired magnetic connection can be
formed between them.

[0033] Further, according to the presentinvention, the
three spindles may have pulleys at ends thereof, re-
spectively, and the three spindles are rotated in the
same direction at the same speed by means of a drive
belt wrapping about the three pulleys. Since the present
invention is constructed as described above, even when
the three spindles have pulleys at ends thereof, the de-
vice according to the present invention can be realized
without any difficulty. In short, since the present inven-
tion does not use the lower portion of the spindle mount
as a portion for engaging with the bracket, this area is
open sufficiently, and accordingly, driving pulley can be
disposed at this area.

[0034] Furthermore, asillustrated in the embodiments
of the present invention, it is preferred that the three
spindles are supported at ends thereof opposite to the
pulleys by a top plate, whereby the three spindles are
supported by the top plate and the spindle mount at both
the ends thereof. According to this construction, since
the spindles are supported at both the ends thereof, the
operating speed of the device can be further enhanced.
[0035] In addition, according to the presentinvention,
the above-described objects are achieved by a motor
drive type friction false twisting device provided with
three spindles having a plurality of friction discs, respec-
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tively, and rotatably supported on a spindle mount, the
spindle mount being disposed on a bracket detachably
in a lateral direction,

characterized in that the spindle mount has a stator of
a radial gap type outer rotor brushless motor mounted
at the lower surface thereof, an outer rotor is supported
rotatable about the stator, the stator and one of the three
spindles are operably connected, the three spindles
have pulleys at the lower ends thereof, respectively, and
the pulleys are connected by a drive belt.

[0036] According to the present invention, the three
spindles having a plurality of friction discs are rotatably
supported on a spindle mount, and the spindle mount is
disposed on a bracket detachably in a lateral direction.
Accordingly, upon its dismounting, it does not abut with
nor damage other parts which are mounted on a false
twist texturing machine or draw texturing machine, and
the dismounting operation can be done easily. Thus,
there does not occur any trouble which has been caused
by upward lifting of the main portion of a false twisting
device.

[0037] Further, according to the present invention, a
radial gap type outer rotor brushless motor is used as
an individual drive motor. Therefore, the reliability of the
drive motor is high, and it is unnecessary for the drive
motors to be subjected to maintenance or repair service
while they are being mounted on a false twist texturing
machine or a draw texturing machine. Thus, the con-
struction wherein the spindle mount is dismount laterally
relative to the bracket while it has the drive motor mount-
ed thereon can be applied. When the drive motor re-
quires maintenance or adjustment service, it is first dis-
mount from a false twist texturing machine or a draw
texturing machine and then is subjected to the mainte-
nance or repair service. Thereafter, it is mounted in a
lateral direction while it has a drive motor mounted ther-
eon.

[0038] In addition, according to the present invention,
the spindle mount has a stator of a radial gap type outer
rotor brushless motor mounted thereon, while an outer
rotor is supported rotatable about the stator, the stator
and one of the three spindles are operably connected,
the three spindles have pulleys at the lower ends there-
of, respectively, and the pulleys are connected by a drive
belt. Therefore, the construction becomes compact, and
the spindle mount can be dismounted or attached in a
lateral direction relative to the bracket while it has the
drive motor mounted thereon.

[0039] Accordingtothe presentinvention, a radial gap
type outer rotor brushless motor is used as a drive mo-
tor. In a brushless motor, a rotor can be constructed by
permanent magnets, and accordingly, wound wire can
be omitted from the outer rotor and such a disposition
as wound wire can be gathered at the stator side.
[0040] Further, since the present invention uses a ra-
dial gap type outer rotor brushless motor, the rotor is
located at the outside and has a large diameter, and ac-
cordingly, a large moment of inertia. Therefore, itis ben-
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eficial for rotation at a constant speed. Further, since
magnets, i.e., permanent magnets, are disposed in the
rotor having a large diameter, the size of the magnets
can be relatively large. Accordingly, the present inven-
tion can exert high efficiency and high torque, and it is
effective as a device for false twisting a thick yarn. In
addition, mean value of wound wire per a coil of the sta-
tor becomes short, and the copper loss can be reduced,
and therefore, the drive motor and accordingly, the false
twisting device, can easily become of high efficiency.
[0041] Further, in a more concrete shape, the present
invention provides a motor drive type friction false twist-
ing device provided with three spindles having a plurality
of friction discs, respectively,

characterized in that the spindle mount has a stator of
aradial gap type outer rotor brushless motor at the lower
surface thereof, the stator having a hollow hole extend-
ing in an axial direction, one of the three spindles pass-
ing through the hollow hole has an outer rotor of the out-
er rotor brushless motor and a pulley at a lower end
thereof, the other two of the three spindles have pulleys
correspondingly to the pulley, and a drive belt is en-
gaged around the pulleys.

[0042] According to the present invention, the lower
end of one spindle having a plurality of discs passes
through the stator, the entire construction of the false
twisting device can be compact while the diameter of
the outer rotor can be enlarged. Further, the driving con-
struction from the drive motor to the spindles can be sim-
ple.

[0043] In these cases, bearings may be disposed at
the inside of the radial gap type outer rotor brushless
motor and the spindle mount, respectively, and one of
the three spindles may be rotatably supported by a pair
of bearings. When this construction is adopted, since
the spindle is supported by a pair of bearings, its rotation
becomes stable, and its high speed rotation becomes
possible.

[0044] Further, in a more concrete shapes, the
present invention provides a motor drive type friction
false twisting device provided with three spindles having
a plurality of friction discs, respectively,

characterized in that the spindle mount has a stator of
a radial gap type outer rotor brushless motor at a posi-
tion which correspond to none of the three spindles on
the lower surface thereof, an outer rotor is supported
rotatable about the stator, the three spindles pass
through the bracket of the spindle mount and have pul-
leys at lower ends thereof, and a drive belt is engaged
around the pulleys secured to the three spindles and the
pulley secured to the outer rotor.

[0045] Intheinvention, the three spindles may be driv-
en as follows. More specifically, the three spindles may
have pulleys at the lower ends thereof, respectively, and
a drive belt may be engaged with the three spindles. Al-
ternatively, one of the three spindles may have pulleys
vertically overlaid at a lower end thereof, and the other
spindles may have pulleys corresponding to the verti-
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cally overlaid pulleys, respectively, and drive belts may
be engaged with the vertically overlaid pulleys and the
other pulleys, respectively.

Brief Description of the Drawings

[0046] The presentinvention will now be explained in
detail with reference to drawings illustrating some em-
bodiments of the present invention, wherein:

Fig. 1 is an elevation of an embodiment of a motor
driven type friction false twisting device provided
with three spindles according to the present inven-
tion;

Fig. 2 is a side view of Fig. 1, wherein a part is sec-
tioned;

Fig. 3(a) is a plan view of the device illustrated in
Figs. 1 and 2, and Fig. 3(b) is a view seen in a di-
rection A-A;

Fig. 4 is an elevation of another embodiment of the
present invention;

Fig. 5(a) is a bottom view of Fig. 4, and Fig. 5(b) is
a bottom view of another embodiment;

Fig. 6(a) and (b) are bottom views of still other em-
bodiments of the present invention;

Fig. 7 is an elevation of a still other embodiment of
the present invention; and

Fig. 8 is a bottom view of Fig. 7.

Best Mode for Carrying out the Invention

[0047] According to the first embodiment of the
present invention as illustrated in Fig. 2, a bracket
formed in a substantially U-shape is secured to a friction
beam 6 of a false twist texturing machine or a draw tex-
turing machine by means of bolts (not shown).

[0048] The bracket 5 is formed in a substantially U-
shape as illustrated in Fig. 2, and its upper side 5a is
shorter than its lower side 5b. The upper side 5a is
formed in a semi-circular shape 5c¢ as illustrated in Fig.
2 so that an outer rotor 11 of a radial gap type outer rotor
type brushless motor is not prevented from its installing
and detaching operations. In other words, vertical move-
ment of the outer rotor 11 can be done readily. The lower
side 5b of the bracket 5 is formed in an adequate shape
such as a rectangular shape.

[0049] The bracket 5 has a stator 12 of the outer rotor
type brushless motor 10 mounted on and secured to the
lower side 5b thereof. The stator 12 is formed by lami-
nated iron cores having a wire wound thereon and has
a substantially circular cylinder shape. The wound wire
of the stator 12 is supplied with drive electric current by
means of a wire extending from a power source (not
shown) for brushless motors 10 of the false twist textur-
ing machine or draw texturing machine through the fric-
tion beam 6 to the stator 12 in a known method.
[0050] According to the present invention, since the
stator 12 is mounted on and secured to the lower side
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5b of the bracket 5, the outer profile of the stator 12 can
be observed from the outside unless the outer rotor 11
which will be described later has not been covered ther-
eon, and accordingly, the disposing position of the stator
12 on the lower side 5b of the bracket 5 and its positional
relationship relative to the outer rotor 11 can be accu-
rately positioned by visually checking them. Conse-
quently, compared to the false twisting device disclosed
in the above-described Japanese Patent No. 2657539
wherein the stator is accommodated within the electric
motor block, their positioning can be done more accu-
rately.

[0051] Asillustrated in Fig. 3(a), the bracket 5 has en-
gaging projection 5d which serves to position the spindle
mount 20 projecting from the upper side 5a thereof at
the center thereof seen in the lateral direction of and
adjacent to the friction beam 6. In the illustrated embod-
iment, the engaging portion 5d is formed in a projection
of trapezoid. Contrary to this, the spindle mount 20 has
arecess 20a formed in a trapezoid as another engaging
portion which engages with the projecting portion 5d
formed on the upper side 5a of the bracket 5 formed
therein. When both the engaging portions 5d and 20a
are engaged with each other, positioning of the spindle
mount 20 and the bracket 5 in a horizontal plane can be
done.

[0052] The vertical positioning of the spindle mount
20 and the bracket 5 can be achieved by the upper sur-
face of the upper side 5b of the bracket 5 and the lower
surface of the spindle mount 20.

[0053] Screw holes 5e with each of which a clamping
bolt 30 such as a hexagon socket set screw is engaged
is formed in the bracket 5, and holes 20b for inserting
the clamping bolts 30 are formed in the spindle mount
20. After the spindle mount 20 and the bracket 5 are
positioned to each other as described above, the clamp-
ing bolts 30 are inserted through the holes 20b formed
in the spindle mount 20, and the ends of the clamping
bolts 30 are screwed with the tapped holes 5e formed
in the bracket 5, and thus, the spindle mount 20 is se-
cured to the bracket 5 at a predetermined position.
[0054] In place of the above-described projection of
trapezoid, while one engaging portion may be formed
as locating pins (not shown) projecting upwardly from
the upper surface of the bracket 5, the other engaging
portion may be formed as pin holes with which the lo-
cating pins engage and which are formed in the spindle
mount 20. In this occasion, when the numbers of the
locating pins and the pin holes are set two, respectively,
the positioning of the spindle mount 20 and the bracket
5is assured. Further, when the spindle mount 20 is suit-
ably secured to the bracket 5 by means of the engage-
ment between the locating pins and pin holes, the
clamping bolts which has been described above may be
omitted.

[0055] The spindle mount 20 has a certain thickness
in the vertical direction as illustrated in Figs. 1 and 2,
and in this embodiment, as illustrated in Figs. 3(a) and



11 EP 1 149 941 A1 12

3(b), it is shaped in a substantially pentagon. As illus-
trated in Fig. 3(a), the spindle mount 20 has three spin-
dles 21, 22 and 23 accurately disposed thereon at po-
sitions corresponding to the apexes of an equilateral tri-
angle. As illustrated in Fig. 2 with respect to the spindle
21, the three spindles 21, 22 and 23 are rotatably sup-
ported by bearings 25 located at upper and lower por-
tions, respectively.

[0056] The spindles 21-23 have a plurality of friction
discs 27 mounted thereon, respectively. The friction disc
27 is made of a material such as ceramic or poly-
urethane which has resistance to wear and which can
hold yarn to be twisted well as it is common in a known
friction false twisting device. As illustrated in Figs. 1 to
3, the spindle 21 has a toothed pulley 31 mounted at the
portion thereof projecting from the bearing 25, and the
spindles 22 and 23 have toothed pulleys 32, 33 mounted
thereon, respectively. As illustrated in Fig. 3(b), a
toothed belt 35 is wrapped around the toothed pulleys
31, 32 and 33 in such a manner that it surrounds their
outer peripheries in a triangular shape.

[0057] Further, the spindle 21 has an outer rotor 11
formed in a bell shape mounted at a position thereof be-
low the toothed pulley 31. More specifically, the outer
rotor 11 comprises a circular cylindrical portion 11a and
an end plate 11b covering the upper end of the circular
cylindrical portion 11a to form a bell shape and does not
have any shaft within the inside thereof. The outer rotor
11 has permanent magnets (not shown) equidistanly
disposed in a peripheral direction within the inside of the
circular cylindrical portion 11a.

[0058] A hole 11c for inserting and securing the lower
end of the spindle 21 is formed at the center of the end
plate 11b with positioning accuracy and precise size.
When the lower end of the spindle 21 is inserted into the
hole 11c formed in the end plate 11b of the outer rotor
11 and is secured by an appropriate means such as
glue, the outer rotor 11 is precisely secured to the spin-
dle 21.

[0059] As described above, while the stator 12 is
mounted on and secured to the lower side 5b of the
bracket 5, the outer rotor 11 is accurately secured to the
spindle 21 which is supported on the spindle mount 20,
and thus, the positioning accuracy between the spindle
mount 20 and the bracket 5 can be achieved by engag-
ing the engaging portions 5d and 20a of the spindle
mount 20 and bracket 5. Accordingly, positioning accu-
racy between the outer rotor 11 and the stator 12 is also
achieved. As a result, the inner surface of the circular
cylindrical portion 11a of the outer rotor 11 and the inner
surface of the upper end plate 11b form small clearanc-
es relative to the outer surface and the upper surface of
the stator 12 secured to the bracket 5, and rigid mag-
netic connection is formed between the rotor and the
stator of the radial gap type outer rotor brushless motor.
[0060] The spindle mount 20 has two locating pins
20b (see Fig. 3(b)) projecting therefrom at a side of the
spindles 21-23. A column 52 formed in a regular prism
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has holes 52a at the bottom thereof. The holes 52a are
inserted onto the locating pins 20b, and thus, as illus-
trated in Figs. 1 and 2, the column 52 is standing on the
spindle mount 20 at the side of the spindles 21-23. As
illustrated in Fig. 3(a), a top plate 51 formed in a sub-
stantially triangular shape is screwed at the top of the
column 52 by means of a bolt 53. The top plate 51 has
three bearings 54 (see Fig. 3(a)) at the apexes of an
imaginary equilateral triangle corresponding to the spin-
dles 21-23 and supports the upper ends of the spindles
21-23 via the bearings 54. As a result, the spindles
21-23 are supported by the bearings 25 mounted on the
spindle mount 20 and the bearings 54 mounted on the
top plate 51 at both the ends, respectively.

[0061] As illustrated in Fig. 3(a), the top plate 51
formed in a substantially triangular shape has a thread-
ing slit 51b formed at one end thereof, and a yarn guide
bracket provided with a yarn guide 61 is disposed swing-
able about a pin 63 above the threading slit 51b of the
top plate 51. The yarn guide 61 is made of a material
having resistance to wear, such as ceramic, and is
formed in a C-shape.

[0062] As illustrated in Fig. 1, the spindle mount 20
has recess 20c with a narrow width formed therein at
the same side as the above-described threading slit 51b
formed in the top plate 51 so that the yarn passing by
the friction discs 27 mounted on the three spindles 21-23
is withdrawn to the outside while it avoids the brushless
motor 10 of the radial gap type outer rotor. The recess
20c s located at the central position of the three spindles
21-23 at the top of the spindle mount 20 as illustrated in
Fig. 2, and then, it inclines outwardly. Further, the spin-
dle mount 20 has a detecting device (not shown) for de-
tecting the rotating speed of the outer rotor 11 mounted
therein.

[0063] The spindle mount 20 having three spindles
21, 22 and 23 with a plurality of friction discs 27 rotatably
mounted thereon at the apexes of an imaginary equilat-
eral triangle is put on the upper side 5a of the bracket 5
in such a manner that it covers the bracket 5 from the
above, and while the recess 20a of the spindle mount
20 and the engaging portion 5d formed at the upper sur-
face of the bracket 5 are engaged with each other, the
locating bolts 30 are inserted into the holes 20b formed
in the spindle mount 20, and the ends of the locating
bolts 30 are screwed to the tapped holes 5e formed in
the bracket 5. Thus, the spindle mount 20 can be readily
secured to the bracket 5 at a predetermined position.
[0064] According to this construction, the inner sur-
face of the circular cylindrical portion 11a and the upper
inside surface of the end plate 11b of the outer rotor 11
attached to the end of the spindle 21 which is supported
on the spindle mount 20 form small clearances between
them and the outer surface and the upper end surface
of the stator which is attached to the bracket, and a rigid
magnetic connection between the rotor and the stator
in a radial type outer rotor brushless motor is formed
between the outer rotor 11 and the stator 12. Under this
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condition, when the drive electric currentis supplied with
the coil winding of the stator 12, the outer rotor 11 is
rotated in a manner similar to an ordinary brushless mo-
tor, and the rotation of the outer rotor 11 is transmitted
to the spindles 21-23.

[0065] Since the present invention uses a radial gap
type outer rotor brushless motor 10, the rotor 11 is lo-
cated at the outside, has a large diameter and accord-
ingly, a large moment of inertia. Therefore, itis beneficial
for rotation at a constant speed. Further, since magnets,
i.e., permanent magnets, are disposed in the rotor 11
having a large diameter, the size of the magnets can be
relatively large. Accordingly, the present invention can
exert high efficiency and high torque, and it is effective
as a device for false twisting a thick yarn. In addition,
since the stator is disposed at the inner side, its wire has
low resistance, and the copper loss can be reduced.
Therefore, the drive motor and accordingly, the false
twisting device, can easily become of high efficiency.
[0066] When the spindle mount 20 of the present in-
vention is required to be detached from the bracket 5,
the locating bolt 20 is taken out, and the spindle mount
20 is upwardly withdrawn in a vertical direction. Thus,
the spindle mount 20 having three spindles 21, 22 and
23 provided with a plurality of friction discs 27, respec-
tively, rotatably mounted thereon at apexes of an imag-
inary equilateral triangle can be easily taken out from
the bracket 5. Under this condition, another spindle
mount 20 which has been prepared separately and
which has three spindles 21, 22 and 23 provided with a
plurality of friction discs 27, respectively, rotatably
mounted thereon at the apexes of the imaginary equi-
lateral triangle may be installed in a manner described
above, alternatively, the taken out spindle mount may
be installed in a manner described above after it is
cleaned up or after it is disassembled and is subjected
to a maintenance service.

[0067] Other embodiments of the present invention
will now be explained with reference to Figs. 4-6. In the
embodiment which has been explained with reference
to Figs. 1-3, the spindle mount is dismounted from the
bracket 5 by withdrawing it upwardly in a vertical direc-
tion. Contrary to this, in the embodiments which will be
described below, the spindle mount is dismounted from
the bracket by withdrawing it laterally, i.e., in a horizontal
direction.

[0068] Referring to Figs. 4 and 5(a), a stationary
bracket 106 is fixedly disposed on a machine frame of
a false twist texturing machine or a draw texturing ma-
chine. The stationary bracket 106 has a pair ofrods 117a
and 117b (Fig. 4 and Fig. 5(a) designate them only by
their central lines) projecting in parallel in a horizontal
direction from a side thereof. The rod 117a has a groove
which serves as an engaging portion (not shown)
formed at the front end thereof.

[0069] Contrary to this, a spindle mount 120 has a pair
of through holes (not shown) formed corresponding to
therods 117a and 117b in a horizontal direction at a side
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thereof, into which holes the rods 117a and 117b pro-
jecting from the stationary bracket 106 can be inserted.
Further, the spindle mount 120 has a lock member(not
shown) which is manually operable about an axis dis-
posed near one of the holes.

[0070] When the through holes formed in the spindle
mount 120 are inserted onto the rods 117a and 117b,
the engaging portion formed at the front end of the rod
117a protrudes outward from the spindle mount 120. By
manually turning the lock member, the lock member en-
gages with the engaging portion formed at the protrud-
ing portion of the rod member 117a, and thus, the spin-
dle mount 120 can be integrally secured to the stationary
bracket 106. Further, when the lock member is manually
turned in a direction opposite to that described above,
the engagement between the lock member and the en-
gaging portion of the rod member 117a can be disen-
gaged, and thus, the spindle mount 120 can be laterally
withdrwan in a horizontal direction, i.e., to the right in
Fig. 4, from the stationary bracket 106.

[0071] The spindle mount 120 has vertical spindles
132a, 132b and 132c rotatably mounted thereon. Each
spindle 132a, 132b or 132c has a plurality of (three in
the illustrated embodiment) friction discs 131 mounted
thereon, and the three spindles 132a, 132b and 132c
are located at apexes of an imaginary equilateral trian-
gle seen in a plan view or a bottom view. Like a known
friction false twisting device, the friction disc 131 is made
of a material such as ceramic, polyurethane which has
resistance to wear and which can hold well a yarn to be
twisted.

[0072] The spindle mount 120 has a reverse L-shape
when itis seenin a front view as illustrated in Fig. 4. The
spindle mount 120 has a circular hole 120a formed at a
thin portion thereof, and a bearing 125 is disposed within
the hole 120a. One spindle 132a of the above-described
three spindles which is adjacent to the stationary brack-
et 106 is rotatably supported by the bearing 125. The
spindle mount 120 has the other spindle 132b and 132¢
rotatably mounted at the thick portion thereof via bear-
ings (not shown).

[0073] Inthis embodiment, the spindle mount 120 has
a column 152 (Fig. 5) projecting upwardly from the sur-
face thereof, which has a top plate 151 attached thereto
by a set screw 153 so that the top portions of the spin-
dles 132a, 132b and 132c are supported thereby.
[0074] The spindle mount 120 has a stator 112 of a
radial gap type outer rotor brushless motor 110 mounted
coaxially with the spindle 132a at the thin portion there-
of. The stator 112 of this embodiment is formed in a hol-
low circular cylinder shape, the body comprises laminat-
ed iron cores having coils wound thereon. The wound
coils are supplied with power drive source in accordance
with a known method from the power source (not shown)
for the brushless motor 110 of the false twist texturing
machine or draw texturing machine through the station-
ary bracket 106 and an electric wire connected to the
stator 112.
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[0075] The hollow circular cylindrical shaped stator
112 has a top portion 112a and a flange portion 112b,
the outer diameter of which is larger than the top portion
112a, and a shoulder portion is formed between the top
portion 112a and the flange portion 112b. The top por-
tion 112a has such a size that it engages with a circular
hole 120a formed in the spindle mount 120. The flange
portion 112b of the stator 112 is formed below the top
portion 112a.

[0076] The top portion 112a of the stator 112 is insert-
ed into the circular hole 120a from the side opposite to
the spindle 132a, i.e., from the below, so that the shoul-
der of the flange portion 112b formed below the top por-
tion 112a of the stator 112 is engaged with the thin por-
tion of the spindle mount 120. Under this condition, the
flange portion 112b is secured to the spindle mount 120
by bolts 113. Thus, the hollow circular shaped stator 112
is secured to the lower surface of the thin portion of the
spindle mount 120 coaxially with the circular hole 120a.
[0077] The lower end of the spindle 132a passes
through the hollow portion of the stator 112 from the cir-
cular hole 120a of the spindle mount 120, while the lower
ends of the spindles 132b and 132c¢ pass through the
spindle mount 120.

[0078] The spindle 132 has an outer rotor 111 of the
radial gap type outer rotor brushless motor at a lower
end thereof which passes through the hollow portion of
the stator 112. The outer rotor 111 is formed in areverse
bell shape. More specifically, the outer rotor 111 com-
prises a circular cylindrical portion 111a and an end plate
111b covering the lower end of the circular cylindrical
portion, and thus, it is formed in a reversely positioned
bell shape. The outer rotor 111 has permanent magnets
(not shown) equidistantly disposed at the inner side of
the circular cylindrical portion 111a.

[0079] A hole 111c into which the lower end of the
spindle 132 is inserted and secured to is formed at the
center of the end plate 111b at the accurate position with
a precise dimension. The lower end of the spindle 121
is inserted into the hole 111c formed at the center of the
end plate 111b and is secured by means of an appropri-
ate means such as adhesive, welding ¥, pressure weld-
ing or screw cramping, and thus the outer rotor 111 can
be accurately positioned to the spindle 121.

[0080] The spindles 132a, 132b and 132¢ have pul-
leys 140, respectively, at the lower ends thereof. As il-
lustrated in Fig. 5(a), a spindle drive belt 141 which is
constructed by an endless belt wraps around the pulleys
140. In this embodiment, the pulley 140 is a toothed pul-
ley, and the spindle drive belt 141 is a toothed belt.
[0081] Because of the construction described above,
when the outer rotor 111 of the radial gap type outer rotor
brushless motor 110 is rotated, the rotation of the outer
rotor 111 is transmitted to the spindle 132a, and the spin-
dle 132a is rotated. Then, since the spindles 132a, 132b
and 132c are connected to each other by means of the
pulleys 140 and the spindle drive belt 141, the rotation
of the outer rotor 111 is transmitted to the friction discs
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131 mounted on the respective spindles 132a, 132b and
132c, and thus the friction discs 131 are rotated in the
same direction.

[0082] Further, the spindle mount 120 has a narrow
cavity 120c formed at a side thereof same as that of the
threading slit (not shown) formed in the top plate 151 for
withdrawing a yarn, which has passed through the fric-
tiondiscs 131 mounted on the three spindles 132a, 132b
and 132c, to the outside avoiding the radial gap type
outer rotor brushless motor 110. As illustrated in Fig. 5,
the cavity 120c reaches at the center of the three spin-
dles 132a, 132b and 132c at the top of the spindle mount
120, and from there it is inclined downwardly and out-
wardly. Further, the spindle mount 120 has a detecting
means (not shown) for detecting the rotation of the outer
rotor 111.

[0083] In the above-described embodiment, the spin-
dle 132a having the outer rotor 111 of the radial gap type
outer rotor brushless motor 110 mounted thereon and
the other spindles 132b and 132c have pulleys 140 at
the same level at the lower ends thereof, respectively,
and one single drive belt 141 is wrapped around the
three pulleys. As illustrated in Fig. 5(b), one 132a of the
three spindles may have vertically overlaid pulleys 140’
at the lower end thereof, while the remaining two spin-
dles may have pulleys 140 corresponding to one of the
vertically overlaid pulleys, respectively, and drive belts
141 and 141' may be wrapped between one of the over-
laid pulleys and the pulley 140, respectively.

[0084] As described above, the three spindles 132a,
132b and 132c having a plurality of friction discs 131
mounted thereon are rotatably supported on the spindle
mount 120, and the spindle mount 120 is laterally
mounted and dismounted relative to the stationary
bracket 106. Thus, upon withdrawal of the spindle
mount, its collision with or damage to other parts mount-
ed on the false twist texturing machine or the draw tex-
turing machine does not occur, and the operation can
be done easily, and therefore, the problems which may
cause by upward withdrawal of the main parts of a false
twisting device do not occur.

[0085] Further, a radial gap type outer rotor brushless
motor 110 is used as an individual drive motor of a false
twisting device. Accordingly, the reliability of the drive
motor is high, and it is unnecessary for the drive motors
to be subjected to maintenance or repair service while
they are being mounted on a false twist texturing ma-
chine or a draw texturing machine. Thus, the construc-
tion wherein the spindle mount 120 is dismount laterally
relative to the stationary bracket 106 while it has the
drive motor mounted thereon can be applied. When the
drive motor requires maintenance or adjustment serv-
ice, it is first dismount from a false twist texturing ma-
chine or a draw texturing machine and then is subjected
to the maintenance or repair service. Thereafter, it is
mounted in a lateral direction while it has a drive motor
mounted thereon.

[0086] Other embodiments will now be explained with
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reference to Figs. 6 (a) and (b). Fig. 6(a) is a bottom
view of another embodiment of the present invention,
and Fig. 6(b) is a bottom view of a still other embodiment
of the present invention.

[0087] In the above-described embodiment, the spin-
dle mount 120 has the stator 112 of the radial gap type
outer rotor brushless motor 110 mounted at the lower
surface thereof, and the stator 112 has the hollow
through hole axially extending. One 132a of the three
spindles is passed through the hollow through hole of
the stator 112 and has the outer rotor 111 of the outer
rotor brushless motor 110 and the pulley 140 or 140
mounted at the lower end thereof, while the remaining
two 132b and 132c of the three spindles have pulleys
140 corresponding to the pulley 140 or 140" mounted
thereon, respectively, and the pulleys 140 and 140" are
wrapped by the drive belt or belts.

[0088] Contrary to this, in the embodiments which will
be described below, the spindle mount 120 has a stator
112 of a radial gap type outer rotor brushless motor 110
mounted at the lower surface thereof at a position which
does not correspond to any of three spindles 132a, 132b
and 132c (in Figs. 6(a) and (b), at the center of the three
spindles), while an outer rotor 111 is supported rotatably
around the stator 12, and the three spindles 132a, 132b
and 132c penetrate through the spindle mount 120.
[0089] A spindle 114 is rotatably supported in the hol-
low portion of the stator 112. The spindle 114 has an
outer rotor 111 of the radial gap type outer rotor brush-
less motor 110 at a lower end thereof which passes
through the hollow portion of the stator 112. Similar to
the above-described embodiment, the outer rotor 111 is
formed in a reverse bell shape. More specifically, the
outer rotor 111 comprises a circular cylindrical portion
111a and an end plate 111b covering the lower end of
the circular cylindrical portion, and thus, it is formed in
a reversely positioned bell shape. The outer rotor 111
has permanent magnets (not shown) equidistantly dis-
posed at the inner side of the circular cylindrical portion
111a.

[0090] A hole 111c into which the lower end of the
spindle 114 is inserted and secured to is formed at the
center of the end plate 111b at the accurate position with
a precise dimension. The lower end of the spindle is in-
serted into the hole 111c formed at the center of the end
plate 111b and is secured by means of an appropriate
means such as adhesive, welding, pressure welding or
screw cramping, and thus the outer rotor 111 can be ac-
curately positioned to the spindle 114.

[0091] The spindle 114 has a pulley 140" mounted at
the lower end thereof, one of the spindles 132a, 132b
and 132c has vertically overlaid pulleys 140" mounted
at the lower end thereof, while the remaining two spin-
dles 132b and 132c have pulleys 140 at the lower ends
thereof, respectively. The pulley 140" mounted on the
spindle 114 and one of the vertically overlaid pulleys
140" are connected to each other by means of a drive
belt 141'. As illustrated in Fig. 6(a), a spindle drive belt
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141 which is constructed by an endless belt is wrapped
around the other one of the pulleys 140" mounted on the
spindle 132a and the pulleys 140 mounted on the spin-
dles 132b and 132c. In this embodiment, the pulley 140
is a toothed pulley, and the spindle drive belt 141 is a
toothed belt.

[0092] Because of the construction described above,
when the outer rotor 111 of the radial gap type outer rotor
brushless motor 110 is rotated, the rotation of the outer
rotor 111 is transmitted to the spindle 132a, and the spin-
dle 132ais rotated. Then, since the spindles 132a, 132b
and 132c are connected to each other by means of the
pulleys 140 and the spindle drive belt 141, the rotation
of the outer rotor 111 is transmitted to the friction discs
131 mounted on the respective spindles 132a, 132b and
132c, and thus the friction discs 131 are rotated in the
same direction. The other construction of this embodi-
ment is similar to those which were explained with ref-
erence to the abovedescribed embodiment, their de-
tailed explanation is omitted here.

[0093] Inthe above-described embodiment, the spin-
dle 132a, 132b and 132c have pulleys 140 and 140' at
the same level at the lower ends thereof, respectively,
and one single drive belt 141 is wrapped around the
three pulleys. As illustrated in Fig. 6(b), one of the three
spindles, for example 132a, may have pulleys 143,
which are vertically overlaid in three stages, at the lower
end thereof, while the remaining two spindles may have
pulleys 140 corresponding to either one of the vertically
overlaid pulleys 143, respectively, and drive belts 141
and 141" may be wrapped between one of the overlaid
pulleys 143 and the pulley 140, respectively.

[0094] A still other embodiment of the present inven-
tion will now be explained with reference to Figs. 7 and
8. In the embodiment which has been explained with ref-
erence to Figs. 4-6, the support of the spindle which is
connected to the outer rotor on the spindle mount is
done by means of one single bearing. Contrary to this,
in the embodiment which will now be explained, the sup-
port of a spindle which is connected to an outer rotor on
a spindle mount is done by means of two bearings, i.e.,
a bearing mounted on the spindle mount and a bearing
mounted within the outer rotor motor, so as to assure
the stability of the rotation of the spindle and to enable
its higher rotation.

[0095] Referring to Figs. 7 and 8, a stationary bracket
106 is fixedly disposed on a machine frame of a false
twist texturing machine or a draw texturing machine.
The stationary bracket 106 has a pair of rods 117a and
117b (Figs. 7 and 8 designate them only by their central
lines) projecting in parallel in a horizontal direction from
a side thereof. The rod 117a has a groove which serves
as an engaging portion (not shown) formed at the front
end thereof.

[0096] Contrary to this, a spindle mount 120 has a pair
of through holes (not shown) formed corresponding to
therods 117a and 117b in a horizontal direction at a side
thereof, into which holes the rods 117a and 117b pro-
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jecting from the stationary bracket 106 can be inserted.
Further, the spindle mount 120 has a lock member(not
shown) which is manually operable about an axis dis-
posed near one of the holes.

[0097] When the through holes formed in the spindle
mount 120 are inserted onto the rods 117a and 117b,
the engaging portion formed at the front end of the rod
117a protrudes outward from the spindle mount 120. By
manually turning the lock member, the lock member en-
gages with the engaging portion formed at the protrud-
ing portion of the rod member 117a, and thus, the spin-
dle mount 120 can be integrally secured to the stationary
bracket 106. Further, when the lock member is manually
turned in a direction opposite to that described above,
the engagement between the lock member and the en-
gaging portion of the rod member 117a can be disen-
gaged, and thus, the spindle mount 120 can be laterally
withdrwan in a horizontal direction, i.e., to the right in
Fig. 4, from the stationary bracket 106.

[0098] The spindle mount 120 has vertical spindles
132a, 132b and 132c rotatably mounted thereon. Each
spindle 132a, 132b or 132c has a plurality of (three in
the illustrated embodiment) friction discs 131 mounted
thereon, and the three spindles 132a, 132b and 132c
are located at apexes of an imaginary equilateral trian-
gle seen in a plan view or a bottom view. Like a known
friction false twisting device, the friction disc 131 is made
of a material such as ceramic, polyurethane which has
resistance to wear and which can hold well a yarn to be
twisted.

[0099] The construction of the spindle mount 120 will
now be explained with reference to Fig. 7. The spindle
mount 120 has a hole 120C for disposing an upper bear-
ing mount and a hole 120B for disposing an outer rotor
formed from the upper surface thereof. The hole 120B
for disposing the outer rotor 111 has a circular cross sec-
tion, the inner diameter of which is larger than that of
the outer rotor 111 of the outer rotor brushless motor
110. The lower end of the hole 120B for disposing the
outer rotor is connected to a hole with a small diameter
for disposing a stator, and a shoulder is formed between
the hole 120B for disposing the outer rotor and the hole
for disposing a stator. A stator 112 formed in a hollow
circular cylinder of a radial gap type outer rotor brush-
less motor 110 is attached to the shoulder.

[0100] The stator 112 of this embodiment is formed in
a hollow circular cylinder shape, the body comprises
laminated iron cores having coils wound thereon. The
wound coils are supplied with power drive source in ac-
cordance with a known method from the power source
(not shown) for the brushless motor 110 of the false twist
texturing machine or draw texturing machine through
the stationary bracket 106 and an electric wire connect-
ed to the stator 112.

[0101] The hollow circular cylindrical shaped stator
112 has a top portion 112a and a flange portion 112b,
the outer diameter of which is larger than that of the top
portion 112a, and a shoulder portion, the diameter of
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which is so selected that it engages with the hole 120A
for disposing the stator, at the bottom surface of the
flange portion 112b. The shoulder formed between the
hole 120B for disposing the outer rotor motor and the
hole 120A for disposing the stator is put on the flange
portion 112b of the stator 112, and then, the stator 112
is screwed to the spindle mount 120 by means of clamp
screws 151 which are inserted from the blow.

[0102] A hole for disposing a bearing is so formed at
the lower end of the stator 112 that it is connected to the
central hole formed at the center, and the lower bearing
125Ais disposed in the bearing disposing hole. The low-
er end of the spindle 132a adjacent to the stationary
bracket 106 among the three spindles is rotatably sup-
ported by means of the bearing 125A.

[0103] An outer rotor 111 of a radial gap type outer
rotor brushless motor 110 formed in a bell shape is dis-
posed over the stator 112 of the spindle 132a. In short,
the outer rotor 111 comprises a circular cylindrical por-
tion 111a and an end plate 111b covering the top of the
circular cylindrical portion, and the circular cylindrical
portion has permanent magnets (not shown) equidis-
tantly disposed at the inside thereof.

[0104] A hole 111c into which the spindle 132 is se-
cured to is formed at the center of the end plate 111b at
the accurate position with a precise dimension. The low-
er end of the spindle 132a is inserted into the hole 111¢
formed at the center of the end plate 111b of the outer
rotor 111 and is secured to by means of an appropriate
means such as adhesive, welding, pressure welding or
screw cramping, and thus the outer rotor 111 can be ac-
curately positioned to the spindle 121.

[0105] The upper portion of the outer rotor disposing
hole 120B is connected to a circular cross sectioned
hole 120C for disposing upper bearing mount, the outer
diameter of which is smaller than that of the outer rotor
disposing hole 120B and which is slightly larger than that
of the outer rotor 111, and the upper bearing mount dis-
posing hole 120C is open at the upper surface of the
spindle mount 120.

[0106] The upperbearing mount 150 is disposed with-
in the the upper bearing mount disposing hole 120C.
The upper bearing mount 150 comprises a body which
engages with the upper bearing mount disposing hole
120C and a flange portion 150b formed at and projecting
from the top of the body. Thus, the upper bearing mount
150 is secured to the top surface of the spindle mount
120 by screwing the flange portion 150b by means of
set screws 153.

[0107] The upper bearing mount 150 has a circular
cross sectioned upper bearing disposing hole 150a
formed at the axis thereof, and it supports the upper
bearing 125. The upper bearing 125 rotatably supports
the spindle 132a at the upper portion of the bearing
130A.

[0108] The procedure for assembling this embodi-
ment will now be explained. The upper bearing 125 is
inserted into the upper bearing disposing hole 150a of
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the upper bearing mount 150, and the spindle 132a is
inserted into the upper bearing 125. Then, the rotor 111
is attached to the spindle 132a at the front end relative
to the upper bearing 125. Further, the stator 112 is sup-
ported at the end of the spindle 132a and at the inside
of the outer rotor 111 via the lower bearing 125A.
[0109] Under the condition wherein the rotor 111 is at-
tached to the spindle 132a while the spindle 132a sup-
ports the stator 112 via the lower bearing 125A, and
wherein further it supports the upper bearing mount 150
via the upper bearing 125, the stator 112 is disposed
into the outer rotor disposing hole 120B from the above
of the spindle mount 120 so that the shoulder formed at
the bottom of the flange portion 112b of the stator 112
is engaged with the stator disposing hole 120A. In ad-
dition, the upper bearing mount 150 is engaged with the
upper bearing mount disposing hole 120C.

[0110] Then, the flange 112bis screwed to the spindle
mount 120 by means of set screws 151 which are in-
serted from the below of the spindle mount 120 so that
the stator 112 is secured to the spindle mount 120. Fur-
ther, the flange portion 150b of the upper bearing mount
150 is screwed to the spindle mount 120 by set screws
153 so that the upper bearing mount 150 is secured to
the upper surface of the spindle mount 120 together with
the spindle 132a. As a result, the spindle 132a pene-
trates through the spindle mount 120 while it is rotatably
supported by the upper bearing 125 and the lower bear-
ing 125A.

[0111] [Inaddition, the spindle mount 120 has spindles
132b and 132c rotatably supported by bearings (not
shown) at positions different from the spindle 132a, and
the lower ends of the spindles 132b and 132c penetrate
through the spindle mount 120.

[0112] The spindles 132a, 132b and 132c¢ have pul-
leys 140, respectively, at the lower ends thereof. As il-
lustrated in Fig. 5(b), a spindle drive belt 141 which is
constructed by an endless belt wraps around the pulleys
140. In this embodiment, the pulley 140 is a toothed pul-
ley, and the spindle drive belt 141 is a toothed belt.
[0113] In this embodiment, a top plate 151 is secured
to by a set screw 153 at a upper end of a column 152
(Fig. 5) standing upward from the upper surface of the
spindle mount 120, and it supports the top portions of
the spindles 132a, 132b and 132c. Thus, the spindles
132a, 132b and 132c are supported at both the ends.
[0114] Because of the construction described above,
when the outer rotor 111 of the radial gap type outer rotor
brushless motor 110 is rotated, the rotation of the outer
rotor 111 is transmitted to the spindle 132a, and the spin-
dle 132ais rotated. Then, since the spindles 132a, 132b
and 132c are connected to each other by means of the
pulleys 140 and the spindle drive belt 141, the rotation
of the outer rotor 111 is transmitted to the friction discs
131 mounted on the respective spindles 132a, 132b and
132c, and thus the friction discs 131 are rotated in the
same direction.

[0115] Further, the spindle mount 120 has a narrow
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cavity 120c formed at a side thereof same as that of the
threading slit (not shown) formed in the top plate 151 for
withdrawing a yarn, which has passed through the fric-
tion discs 131 mounted on the three spindles 132a, 132b
and 132c, to the outside avoiding the radial gap type
outer rotor brushless motor 110. As illustrated in Fig. 7,
the cavity 120c reaches at the center of the three spin-
dles 132a, 132b and 132c at the top of the spindle mount
120, and from there it is inclined downwardly and out-
wardly. Further, the spindle mount 120 has a detecting
means (not shown) for detecting the rotation of the outer
rotor 111.

[0116] In the embodiment which has been explained
with reference to Fig. 4, a bearing may be disposed at
the inside of the stator so that bearings are disposed
within the brushless motor of a radial gap type outer ro-
tor and the spindle mount like the present embodiment.
[0117] In the above-described embodiment, the spin-
dle 132a having the outer rotor 111 of the radial gap type
outer rotor brushless motor 110 mounted thereon and
the other spindles 132b and 132c have pulleys 140 at
the same level at the lower ends thereof, respectively,
and one single drive belt 141 is wrapped around the
three pulleys. As illustrated in Fig. 5(b), one 132a of the
three spindles may have vertically overlaid pulleys 140’
at the lower end thereof, while the remaining two spin-
dles may have pulleys 140 corresponding to one of the
vertically overlaid pulleys, respectively, and drive belts
141 and 141' may be wrapped between one of the over-
laid pulleys and the pulley 140, respectively.

[0118] As described above, the three spindles 132a,
132b and 132c having a plurality of friction discs 131
mounted thereon are rotatably supported on the spindle
mount 120, and the spindle mount 120 is laterally
mounted and dismounted relative to to the stationary
bracket 106. Thus, upon withdrawal of the spindle
mount, its collision with or damage to other parts mount-
ed on the false twist texturing machine or the draw tex-
turing machine does not occur, and the operation can
be done easily, and therefore, the problems which may
cause by upward withdrawal of the main parts of a false
twisting device do not occur.

[0119] Further, a radial gap type outer rotor brushless
motor 110 is used as an individual drive motor of a false
twisting device. Accordingly, the reliability of the drive
motor is high, and it is unnecessary for the drive motors
to be subjected to maintenance or repair service while
they are being mounted on a false twist texturing ma-
chine or a draw texturing machine. Thus, the construc-
tion wherein the spindle mount 120 is dismount laterally
relative to the stationary bracket 106 while it has the
drive motor mounted thereon can be applied. When the
drive motor requires maintenance or adjustment serv-
ice, it is first dismount from a false twist texturing ma-
chine or a draw texturing machine and then is subjected
to the maintenance or repair service. Thereafter, it is
mounted in a lateral direction while it has a drive motor
mounted thereon.
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[0120] In this embodiment, the spindle 132a connect-
ed to the radial gap type outer rotor brushless motor 110
is supported by the bearing 125 disposed on the spindle
mount 120 and the bearing 125A disposed within the
outer rotor motor 110, and thus, the rotation of the spin-
dle 132a becomes stable, and its higher rotation is pos-
sible. Further, the top portions of the spindles 1323,
132b and 132care supported by the top plate 151,and
the advantages are are further achieved since the spin-
dles 132a, 132b and 132c are supported at both the
ends.

Industrial Applicability

[0121] According to the false twisting device provided
with three spindles having a plurality discs according to
the present invention, each false twisting device is driv-
en by an individual motor, an no tangential belt is used,
therefore, generation of noise can be highly decreased.
Further, when the operating conditions of the individual
motors for respective work stations are changed, adjust-
ment of the false twisting conditions for respective work
stations can be achieved easily.

[0122] According to the present invention, a motor
drive type friction false twisting device provided with
three spindles which can be actually used is provided.
Further, the present invention provides a friction false
twisting device provided with three spindles wherein the
rotor and the stator 112 of the false twisting device can
be readily positioned whereby the false twisting device
can be installed easily upon assembling and installing
again after detaching for cleaning or maintenance serv-
ice. In addition, the present invention provides a friction
false twisting device provided with three spindles which
does not cause uneveness in rotation at a high speed
rotation, and which can generate sufficiently large driv-
ing torque, whereby even a tick yarn with a large denier
can be twisted thereby.

Claims

1. Motor drive type friction false twisting device pro-
vided with three spindles having a plurality of friction
discs, respectively, and rotatably supported on a
spindle mount, the spindle mount being detachably
disposed on a bracket, one of the three spindles
having a rotor of a drive motor mounted thereon and
a stator of the drive motor being fixed to the bracket,
characterized in that the drive motor is aradial gap
type outer rotor brushless motor.

2. Motor drive type friction false twisting device pro-
vided with three spindles having a plurality of friction
discs, respectively, and rotatably supported on a
spindle mount, the spindle mount being detachably
disposed on a bracket, one of the three spindles
having a rotor of a drive motor mounted thereon and
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a stator of the drive motor being fixed to the bracket,
characterized in that the drive motor is aradial gap
type outer rotor brushless motor, and the outer rotor
of the brushless motor is formed in a bell shape, and
the outer rotor is fixed to an end of one of the spin-
dles so that it covers the peripheral outside and the
spindle side end of the stator of the brushless motor
forming a small clearance therebetween and that
the peripheral portion of the outer rotor and the pe-
ripheral potion of the stator are magnetically con-
nected with each other.

Motor drive type friction false twisting device pro-
vided with three spindles having a plurality of friction
discs, respectively, and rotatably supported on a
spindle mount, the spindle mount being detachably
disposed on a bracket, one of the three spindles
having a rotor of a drive motor mounted thereon and
a stator of the drive motor being fixed to the bracket,
characterized in that the spindle mount and the
bracket have engaging portions mounted thereon,
respectively, at positions away from positions where
the rotor and the stator of the drive motor are dis-
posed, and the drive motor is a radial gap type outer
rotor brushless motor.

Motor drive type friction false twisting device pro-
vided with three spindles having a plurality of friction
discs, respectively, and rotatably supported on a
spindle mount, the spindle mount being detachably
disposed on a bracket, one of the three spindles
having a rotor of a drive motor mounted thereon and
a stator of the drive motor being fixed to the bracket,
characterized in that the spindle mount and the
bracket have engaging portions mounted thereon,
respectively, at positions away from positions where
the rotor and the stator of the drive motor are dis-
posed, the drive motor is a radial gap type outer ro-
tor brushless motor, and the outer rotor of the brush-
less motor is formed in a bell shape and is fixed to
an end of one of the spindles so that it covers the
peripheral outside and the spindle side end of the
stator of the brushless motor forming a small clear-
ance therebetween and that the peripheral portion
of the outer rotor and the peripheral potion of the
stator are magnetically connected with each other.

Motor drive type friction false twisting device pro-
vided with three spindles according to any one of
claims 1 to 4, characterized in that the three spin-
dles have pulleys at ends thereof, respectively, and
the three spindles are rotated in the same direction
at the same speed by means of a drive belt wrap-
ping about the three pulleys.

Motor drive type friction false twisting device pro-
vided with three spindles according to claim 5,
characterized in that the three spindles are sup-
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ported at ends thereof opposite to the pulleys by a
top plate, whereby the three spindles are supported
by the top plate and the spindle mount at both the
ends thereof.

Motor drive type friction false twisting device pro-
vided with three spindles having a plurality of friction
discs, respectively, and rotatably supported on a
spindle mount, the spindle mount being disposed
on a bracket detachably in a lateral direction,
characterized in that the spindle mount has a sta-
tor of a radial gap type outer rotor brushless motor
mounted thereon at the lower surface thereof, an
outer rotor is supported rotatable about the stator,
the stator and one of the three spindles are operably
connected, the three spindles have pulleys at the
lower ends thereof, respectively, and the pulleys are
connected by a drive belt.

Motor drive type friction false twisting device pro-
vided with three spindles having a plurality of friction
discs, respectively, and rotatably supported on a
spindle mount, the spindle mount being disposed
on a bracket detachably in a lateral direction,
characterized in that the spindle mount has a sta-
tor of a radial gap type outer rotor brushless motor
at the lower surface thereof, the stator having a hol-
low hole extending in an axial direction, one of the
three spindles passing through the hollow hole has
an outer rotor of the outer rotor brushless motor and
a pulley at a lower end thereof, the other two of the
three spindles have pulleys correspondingly to the
pulley, and a drive belt is engaged around the pul-
leys.

Motor drive type friction false twisting device pro-
vided with three spindles having a plurality of friction
discs, respectively, and rotatably supported on a
spindle mount, the spindle mount being disposed
on a bracket detachably in a lateral direction,
characterized in that the spindle mount has a sta-
tor of a radial gap type outer rotor brushless motor
at a position which correspond to none of the three
spindles on the lower surface thereof, an outer rotor
is supported rotatable about the stator, the three
spindles pass through the bracket of the spindle
mount and have pulleys at lower ends thereof, and
a drive belt is engaged around the pulleys secured
to the three spindles and the pulley secured to the
outer rotor.

Motor drive type friction false twisting device pro-
vided with three spindles according to claim 7, 8 or
9, wherein the three spindles have pulleys at the
lower ends thereof, respectively, and a drive belt is
engaged with the three spindles.

Motor drive type friction false twisting device pro-
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vided with three spindles according to claim 7, 8 or
9, wherein one of the three spindles has pulleys ver-
tically overlaid at a lower end thereof, and the other
spindles have pulleys corresponding to the vertical-
ly overlaid pulleys, respectively, and drive belts are
engaged with the vertically overlaid pulleys and the
other pulleys, respectively.

Motor drive type friction false twisting device pro-
vided with three spindles according to claim 7, 8,
wherein bearings are disposed at the inside of the
radial gap type outer rotor brushless motor and the
spindle mount, respectively, and one of the three
spindles is rotatably supported by a pair of bearings.
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Fig.2
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