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(57) A yarn processing apparatus includes a first
yarn feeder for feeding at least a yarn to a main frame.
The apparatus includes ayarn processor for processing
the yarn. The apparatus includes a second yarn feeder
for feeding a processed yarn. The apparatus includes a

winder for winding a fed yarn. The yarn processing ap-
paratus is characterized in that each of the first yarn
feeder, the yarn processor, the second yarn feeder, and
the winder includes spindles; and operators for actuat-
ing the spindles independently of each other. The spin-
dles and the operators are assembled as a unit.
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Description
BACKGROUND OF THE INVENTION

[0001] The present invention relates to a yarn
processing apparatus, which carries out a processing
such as false-twisting or air-processing for yarn.
[0002] Conventionally, there have been known a
false-twist processing apparatus and an air processing
apparatus (or fluid disturbance processing apparatus)
as a typical yarn processing apparatus that processes
yarn.

[0003] Incidentally, each yarn processing apparatus
includes a plurality of spindles to be controlled all at
once, and a gear box equipped on the side of the appa-
ratus itself. The structure of the yarn processing appa-
ratus brings about enlargement of the apparatus. The
structure of the apparatus causes centering of each
spindle to be difficult and causes assembling of the ap-
paratus to be complicated. This structure does not facil-
itate conveying of the apparatus itself. Furthermore, the
processing apparatus is constituted of a single appara-
tus, and thus, in order to obtain another kind of finished
yarn, another processing apparatus is necessary.
[0004] |If the processing apparatus is assembled
once, it is difficult to change the structure of each appa-
ratus and yarn fashion. The processing apparatus is dif-
ficult to deal with many varieties and a small number of
lots.

SUMMARY OF THE INVENTION

[0005] An object of the present invention is to simplify
and facilitate assembling of the yarn processing appa-
ratus and to facilitate conveying thereof.

[0006] Another object is to easily change a structure
of each apparatus. Thus, this structure can deal with
yarn fashion, many varieties of few lots, and various
processes upon changing in yarn kind or variety by
units.

[0007] The invention is directed to a yarn processing
apparatus. The apparatus includes a first yarn feeder
for feeding at least a yarn to a main frame. The appara-
tus includes a yarn processor for processing the yarn.
The apparatus includes a second yarn feeder for feed-
ing a processed yarn. The apparatus includes a winder
for winding a fed yarn. The yarn processing apparatus
is characterized in that each of the first yarn feeder, the
yarn processor, the second yarn feeder, and the winder
includes spindles, and operators for actuating the spin-
dles independently of each other. The spindles and the
operators are assembled as a unit.

[0008] Preferably, the yarn processing apparatus fur-
ther includes a heat treater provided to the main frame.
The heat treater includes spindles. The heat treater in-
cludes operators for independently operating the spin-
dles, respectively. The spindles and the operators are
assembled as a unit.
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[0009] Preferably, the yarn processor includes a
false-twist processor.

[0010] Preferably, the yarn processor includes an air
processor.
[0011] Preferably, the yarn processor is removable.

[0012] Preferably, a unit block assembled as a unit is
removable from the main frame at a predetermined po-
sition, and is installable at a designated another posi-
tion.

[0013] Preferably, unit blocks each assembled as a
unit are provided.

[0014] According to the invention, the assembly as a
unit facilitates and simplifies assembling of the yarn
processing apparatus. In addition, no gear box simpli-
fies the structure of the yarn processing apparatus.
[0015] The heat treater is assembled as a unit. The
equipping of the heat treater with the first yarn feeder
allows a yarn to be preset. The locating of the heat treat-
er between the first yarn feeder and the yarn processor
allows the yarn to be set. In addition, the locating of the
heat treater between the first yarn feeder and the yarn
processor allows the yarn to be secondarily set.
[0016] The yarn processor with the false-twist proc-
essor allows a yarn to be false-twist processed.

[0017] The yarn processor with the air processor al-
lows a yarn to be air processed.

[0018] The yarn processor is removable. For exam-
ple, if the yarn processor has a false-twist processor in-
stalled thereto, the removing of the false-twist processor
and the installing of the air processor allows the false-
twist processor to be replaced by the air-processor. For
example, if the yarn processor has an air-processor in-
stalled thereto, the removing of the air processor and
the installing of the false-twist processor allows the air-
processor to be replaced by the false-twist processor.
[0019] A machine structure can be easily changed,
which enables dealing with yarn fashion. Layouts can
be arbitrarily changed.

[0020] Respective blocks correspond to the change
of respective varieties. This simply corresponds to many
varieties of few lots, and corresponds to many lots. In
addition, when necessary, a unit block assembled as a
necessary unit can be added.

BRIEF DESCRIPTION OF THE DRAWINGS
[0021]

Fig. 1 is a side view of a false-twist processing ap-
paratus as an example of a yarn processing appa-
ratus of the present invention.

Fig. 2 is a side view of a false-twist processing ap-
paratus as another example.

Fig. 3 is a side view of an air processing apparatus
as an example of a yarn processing apparatus of
the present invention.

Fig. 4 is a side view of an air processing apparatus
as another example.



3 EP 1 367 156 A1 4

Fig. 5A is a plan view of a feed-roller unit as an ex-
ample of a yarn feeder unit.

Fig. 5B is a side view of Fig. 5A taken in a direction
of a VB arrow.

Fig. 6Ais a plan view of a hot pin unit as an example
of a heat treatment unit.

Fig. 6B is a side view of Fig. 6A taken in a direction
of a VIB arrow.

Fig. 7Ais a plan view of a heater unit as an example
of a heat treatment unit.

Fig. 7B is a side view of Fig. 7A taken in a direction
of VIIB arrow.

Fig. 8A is a plan view of a hot roller unit as an ex-
ample of a heat treatment unit.

Fig. 8B is a side view of Fig. 8A taken in a direction
of VIIIB arrow.

Fig. 9A is a plan view of a winding apparatus unit
as an example of a winding unit.

Fig. 9B is a side view of Fig. 9A taken in a direction
of IXB arrow.

Fig. 10A is a plan view of a false-twist spindle unit
as an example of a yarn processing unit.

Fig. 10B is a side view of Fig. 10A taken in a direc-
tion of XB arrow.

Fig. 11A is a plan view of a processing box unit as
an example of a yarn processing unit.

Fig. 11Bis a side view of Fig. 11Ataken in a direction
of XIB arrow.

Fig. 12 is a plan view where each unit of a yarn
processing apparatus is divided into a plurality of
blocks.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0022] The preferred embodiments of the present in-
vention will be described below in detail with reference
to the accompanying drawings.

[0023] Referring to Fig. 1, false-twist processing ap-
paratus 1 as a representative of a yarn processing ap-
paratus includes standing main frame 3. Winding-frame
5 stands on the right side of main frame 3 in this figure
at a predetermined interval. Creel-frames 7A and 7B
stand on the right side of frame 5 in this figure at prede-
termined intervals.

[0024] InFig. 1, upperframe 9is disposed, which hor-
izontally extends between the upper parts of frame 3
and frame 5. Frame 9 includes integral bracket 9B closer
to frame 3. Yarn-guiding pipe P is disposed between the
right end of frame 9 and the upper part of frame 7A.
[0025] Bracket 9B has a right inclined portion on the
bottom part thereof. In this inclined portion, a plurality of
feed roller units 11A, 11B, 11C and 11D are removably
disposed as a first feeder unit at predetermined inter-
vals. For example, between units 11B and 11C in the
inclined portion of bracket 9B. hot pin unit 13 is remov-
ably disposed as a heat treatment unit.

[0026] Main frame 3 is removably provided with, for

10

15

20

25

30

35

40

45

50

55

example, sequentially from top to bottom, first heater
unit 15 as a heat treatment component, cooling-plate
unit 17 as a cooler unit, spindle unit 19 as a false-twisting
unit, and second feed-roller unit 21 as a second feeder
unit. Sequentially from approximate center inside frame
3 to bottom, third feed-roller unit 23 as a third feeder
unit, a heat treatment component, for example. second
heater unit 25 as a heat treatment component, and
fourth feed-roller unit 27 as a fourth feeder unit. Outside
fourth feed-roller unit 27, fifth feed-roller unit 29 as a fifth
feeder unit is removably disposed at a predetermined
interval from fourth feed-roller unit 27.

[0027] Workbench 31 is disposed between the bottom
parts of frames 3 and 5. Oiling machine unit 33 is re-
movably disposed in a position outside workbench 31.
Amultistage, for example, three stages of winding ma-
chine units 35 are removably disposed on frame 5. Multi-
stage yarn-feeding packages 37A and 37B are disposed
on frames 7A and 7B, respectively.

[0028] Fig. 2 shows false-twist processing apparatus
39 of another embodiment in place of processing appa-
ratus 1 of Fig. 1. In processing apparatus 39 of Fig. 2,
components similar to those of Fig. 1 are denoted by
similar reference numerals, and overlapped description
will be omitted. A difference from processing apparatus
1 of Fig. 1 is that second heater unit 25 is removably
disposed between second and fifth feed-roller units 21
and 29. Another difference is that third and fourth feed-
roller units 23 and 27 are removed.

[0029] In Fig. 1, partially oriented yarn (POY) Y is
drawn out from, for example, yarn-feeding package
37B. YarnY is fed through pipe P by feed-roller unit 11A
or 11B. Yarn Y is drawn between feed-roller unit 11A or
11B and feed-roller unit 11C or 11D by hot pin unit 13.
YarnY is subjected to a false-twist processing while yarn
Y travels on first heater unit 15, cooling-plate unit 17,
spindle unit 19, and second feed-roller unit 21. Yarn Y
is subjected to a setting processing while yarn Y passes
through third feed-roller unit 23, second heater unit 25,
fourth feed-roller unit 27, and fifth feed-roller unit 29.
Yarn Y passes through oiling machine unit 33 and is set
by winding machine unit 35. thereby becoming small
elastic false-twisted yarn.

[0030] When drawn yarn Y to be used is drawn out
from, for example, yarn-feeding package 37A, feed-roll-
erunits 11A, 11B, 11C, and hot pin 13 are not used. Only
feed-roller unit 11D is used to feed yarn Y to first heater
unit 15.

[0031] In Fig. 2, small elastic false-twisted yarn to be
set, which is similar to that of Fig. 1, is obtained. False-
twist processing apparatus 1 or 39 to be used is suitably
selected in accordance with a nature of the yarn.
[0032] Fig. 3 shows, for example, air-processing ap-
paratus 41 (fluid disturbance processing apparatus) as
yarn processing apparatus. Components similar to
those of Fig. 1 are denoted by similar reference numer-
als, and overlapped description will be omitted. A differ-
ence from processing apparatus of Fig. 1 is that the main
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frame 3 is removably provided with, for example, se-
quentially from top to bottom, first heater unit 15 as a
heat treatment component, second feed-roller unit 21
as second feeder unit, slab machine unit 43, processing
box unit 45 as an air processing unit, third feed-roller
unit 23 as a third feeder unit, and fifth feed-roller unit 29
as afifth feeder unit. Second heater unit 25 is removably
disposed between the bottom parts of main frame 3 and
winding-frame 5. Sixth feed-roller unit47 as a sixth feed-
er unit is removably disposed in a position outside sec-
ond heater unit 25 and in front of oiling machine unit 33.
[0033] Fig. 4 shows air-processing apparatus 49 of
another embodiment in place of processing apparatus
41 of Fig. 3. In processing apparatus 49, components
similar to those of Fig. 3 are denoted by similar reference
numerals, and overlapped description will be omitted. A
difference from processing apparatus 41 is that in place
of first heater unit 15, for example, a plurality of hot roller
units 51 as four heat treatment components are remov-
ably disposed in a vertical direction on frame 3.

[0034] InFig. 3, (POY)Y is drawn out from, for exam-
ple, package 37B. Yarn Y is fed through pipe P by roller
unit 11A or 11B. Yarn Y is drawn between roller unit 11A
or 11B and roller unit 11C or 11D by hot pin unit 13. Yarn
Y is subjected to the air process while yarn Y travels on
first heater unit 15, second roller unit 21. and processing
unit 45. Yarn Y is subjected to the setting processing
while yarn Y passes through fifth roller unit 29, second
heater unit 25, and sixth roller unit 47. Yarn Y passes
through oiling machine unit 33 and is set by winding ma-
chine unit 35, thereby becoming looped or twisted air
processed yarn.

[0035] For example, when drawn PQOY to be used is
drawn out from yarn-feeding package 37A, roller units
11A, 11B, 11C, and hot pin unit 13 are not used. Only
roller unit 11D is used to feed yarn Y to first heater unit
15. In order to obtain slab yarn, slab machine unit 43 is
used.

[0036] With processing apparatus 49 of Fig. 4. the
looped or twisted air processed yarn to be set, which is
similar to that of Fig. 3, is obtained. A plurality of hot
roller units 51 are used in place of first heater unit 15.
Air processing apparatus 41 or 49 to be used is suitably
selected in accordance with a nature of the yarn.
[0037] The first, second, third, fourth, fifth and sixth
roller units 11A, 11B, 11C, 11D, 21, 23, 27, 29 and 47
are nearly similar in structure, each other. In Figs. 5A
and 5B, for example, feed-roller frame 55 is installed on
feeder unit frame 53 by, for example, a plurality of bolts
57. Feed-roller shaft 61, which horizontally extends, is
rotatably supported on frame 55 by aplurality of bearings
59 at proper intervals in the horizontal direction in Fig.
5A. A plurality of, for example, twelve feed rollers 63 are
fixedat proper intervals to shaft 61. Feed-roller driving
motor 65 as an operation component is directly coupled
through coupling 67 to the right end of shaft 61. Motor
65 may be coupled to shaft 61 through a transmission
member such as apulley and a belt. Both ends of frame
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53 are removably installed to frame 3 by bolts 69.
[0038] Shaft61 isrotated through coupling 67 by drive
of motors 65. This rotation rotates twelve rollers 63 to
feed yarn Y. The first, second, third, fourth, fifth, sixth
rollers units 11A, 11B, 11C, 11D, 21, 23, 27, 29 and 47
can be installed to or removed from main frame 3 by
bolts 69 and can be installed or removed in any pre-
specified positions on frame 3.

[0039] InFigs.6A and6B, hotpinunit13includes heat
treatment unit frame 71. In frame 71, heating box 73 is
integrated as an operation component. A plurality of, for
example, twelve heated hot pins 75 are fixed to box 73
at proper intervals. Both ends of frame 71 are removably
installed to main frame 3, using bolts 77.

[0040] Yarn Y is brought into contact with or wind
about hot pin 75 and is preset. Frame 71 can be installed
to or removed from frame 3 by bolts 73, and can be in-
stalled or removed in any pre-specified positions on
frame 3.

[0041] In Figs. 7A and 7B, first heater unit 15 or sec-
ond heater unit 25 includes heat treatment unit frame
79. In frame 79, by a not-shown heater box as an oper-
ation component, a plurality of, for example, six (two
yarns pass) heated yarn contacting plates 81 are dis-
posed at proper intervals. Both ends of frame 79 are re-
movably installed to the main frame 3 by bolts 83.
[0042] Two yarns Y are brought into contact or non-
contact with yarn contacting plates 81 and are set.
Frame 79 can be installed to or removed from frame 3
by bolts 83, and can be installed or removed in any pre-
specified positions on frame 3.

[0043] In Figs. 8A and 8B, hot roller unit 51 includes
heat treatment unit frame 85. On frame 85, a plurality
of, for example, twelve heated hot rollers 87 and rotary
guide rollers 89 are disposed at proper intervals. In Fig.
8B, hot roller driving motor 95 is disposed as an opera-
tion component through bearing housing 91 and cou-
pling 93 on the left side of roller 87. Both ends of frame
85 are removably installed to main frame 3 by bolts 97.
[0044] YarnY winds about hot roller 87 and guide roll-
er 89 multiple times and is set. Heat treatment unit frame
85 can be installed to or removed from frame 3 by bolts
97, and can be installed or removed at any pre-specified
positions on frame 3.

[0045] In Figs. 9A and 9B, the winding machine unit
35 includes winding machine unit frame 99 and cradle
support frame 101 which are integrated together. In
frame 99, traverse shaft 103 is provided, which extends
in a horizontal direction in Fig. 9A. For example, four
traverse cams 105 are fixed to shaft 103 at proper inter-
vals. In Fig, 9A, the left of shaft 103 is coupled through
coupling 107 to traverse cam driving motor 109 as an
operation component.

[0046] Winding shaft 111, which extends in a horizon-
tal direction in Fig. 9A, is rotatably supported above
frame 99 by a plurality of bearings 113 at proper inter-
vals. For example, four winding drums 115 are fixed to
shaft 111 at proper intervals. In Fig. 9A, the right of shaft
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111 is coupled through coupling 117 to winding drum
driving motor 119 as an operation component. In Fig.
9B, cradle main body 123 is rotatably disposed around
a supporting point of rotary pin 121 above frame 101.
Both ends of integrated frames 99 and 101 are remov-
ably installed to the frame 3, using bolts 125.

[0047] When motor 109 is driven, traverse shaft 103
is rotated. This rotation swings a traverse through
traverse cam 105. Driven motor 119 rotates shaft 111.
which rotates winding drum 115. By this rotation, yarn Y
is wound about a winding tube gripped by the tip of cra-
dle main body 123. Frames 99 and 101 can be installed
to or removed from frame 3 by bolts 125, and can be
installed or removed at any pre-specified positions on
frame 3.

[0048] In Figs. 10A and 10B, spindle unit frame 127
is disposed in spindle unit 19. Spindle unit subframe
129, which horizontally extends, is integrated on frame
127. A plurality of, for example, twelve false-twisting
spindles 131 are disposed on subframe 129 in a hori-
zontal direction in Fig. 10A at proper intervals. Spindle
pulley 133 is rotatably disposed below spindle 131. In
Fig. 10A, tension roller 135 is rotatably disposed on the
left side of spindle 131. Driving pulley 137 is disposed
on the right side of spindle 131 and is coupled to spindle
driving motor 139 as an operation component. Belt 141
winds about tension roller 135 and driving pulley 137
and is brought into contact with the spindle pulley 133.
Both ends of frame 127 are removably installed to main
frame 3 by bolts 143. Spindle 131 may be directly cou-
pled to motor 139.

[0049] When driving motor 139 is driven, driving pul-
ley 137 is rotated. This rotation rotates each false-twist-
ing spindle 131 through belt 141 to provide false-twist
toyarnY. Frame 127 can be installed to or removed from
main frame 3 by bolts 143 and can be installed or re-
moved at any pre-specified positions on frame 3.
[0050] In Figs. 11A and 11B, processing box unit
frames 145L and 145R are disposed in processing box
unit45. Frames 145L and 145R are integrated with mist
discharge box 147 extending in a horizontal direction in
Fig. 11A. Gutter 149 is disposed on box 147. Hole 151
is bored in a part of gutter 149. A plurality of, for example,
twelve processing boxes 153 are disposed on the gutter
149. In each processing box 153, water supply nozzle
155 and yarn processing nozzle 157 are disposed as
operation components. Both ends of frames 145L and
145R are removably installed to main frame 3, using
bolts 159.

[0051] By the foregoing structure, nozzles 155 and
157 supply water and air to yarn Y, and yarn Y is sub-
jected to the air processing (disturbance processing,
loop processing).

[0052] False-twist processing apparatus 1 and 39 and
air processing apparatus 41 and 49 include the first roll-
er units 11A, 11B, 11C, 11D, second roller unit 21, third
roller unit 23, fourth roller unit 27, fifth roller unit 29 and
sixth roller unit 47 as yarn feeder units, hot pin unit 13,
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first heater unit 15, second heater unit 25 and hot roller
unit 51 as a heat processing unit, winding machine unit
35, and spindle unit 19 and processing unit 45 which are
false-twisting units as yarn processing units. These
components are unitized to be equipped with operation
components actuated independently of one another by
at least a plurality of spindles. The unitization can facil-
itate and simplify assembling when, for example, false-
twisting apparatus 1 or 39 or air-processing apparatus
41 or 49 as yarn processing apparatus are assembled.
The unitization simplifies conveying when the compo-
nents are conveyed to an installation site and facilitates
conveying work. Since the conventional gear box is
eliminated, a structure of the yarn processing apparatus
can be simplified. A machine structure can be easily
changed, which enables dealing with yarn fashion. Lay-
outs can be arbitrarily changed from Fig. 1 to Fig. 2, Fig.
2 to Fig. 1, Fig. 3 to Fig. 4, Fig. 4 to Fig. 3, and yet to
another not-shown layout.

[0053] Inprocessing apparatus 1 or 39 of Fig. 1 or Fig.
2, spindle unit 19, which is a false-twisting unit, is re-
moved and processing box unit 45 is installed. In this
case, false-twist processing apparatus 1 or 39 can be
replaced by air processing apparatus 41 or 49. Con-
versely, in air processing apparatus 41 or 49 of Fig. 3 or
Fig. 4, processing box unit 45 is removed, and spindle
unit 19 is installed. In this case, air-processing appara-
tus 41 or 49 can be replaced by false-twisting apparatus
1 or 39.

[0054] In Fig. 12, false-twist processing apparatus 1
or 39 and air processing apparatus 41 or 49 include
spindle blocks 161A to 161F. A plurality of blocks 161A
to 161F can deal with each variety change for each
block. Accordingly, it is possible to easily deal with many
varieties of small lots and large lots. Furthermore, when
necessary, it is possible to add each necessary unitized
block.

[0055] The presentinvention is not limited to the fore-
going embodiments, but proper changes can be made
to implement other embodiments. In false-twisting ap-
paratus 1 and 39 of Figs. 1 and 2 and air-processing
apparatus 41 and 49 in Figs. 3 and 4, oiling machine
unit 33, slab machine unit 43 and yarn-guiding pipe P
may also be removable.

Claims
1. A yarn processing apparatus, comprising:

a first yarn feeder for feeding at least a yarn to
a main frame;

a yarn processor for processing the yarn;

a second yarn feeder for feeding a processed
yarn; and

a winder for winding a fed yarn,

the yarn processing apparatus characterized
in that each of the first yarn feeder, the yarn
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processor, the second yarn feeder, and the
winder comprises,

spindles; and

operators for actuating the spindles independ-
ently of each other,

wherein the spindles and the operators are
assembled as a unit.

The yarn processing apparatus according to claim
1, further comprising, a heat treater provided to the
main frame, the heat treater comprising spindles;
and operators for independently operating the spin-
dles, respectively,

wherein the spindles and the operators are
assembled as a unit.

The yarn processing apparatus according to claim
1,

wherein the yarn processor includes a false-
twist processor.

The yarn processing apparatus according to claim
1or2,

wherein the yarn processor includes an air
processor.

The yarn processing apparatus according to claim
1o0r2,
wherein the yarn processor is removable.

The yarn processing apparatus according to claim
1,2,30r4,

wherein a unit block assembled as a unit is
removable from the main frame at a predetermined
position, and is installable at a designated another
position.

The yarn processing apparatus according to claim
1,2,3,4,50r6,

wherein unit blocks each assembled as a unit
are provided.
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