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CREEL WITH TWISTING DEVICE

1. Field of the Invention

The present invention relates to a creel for
twisting non-twist yarn and supplying the same to a
predetermined machine such as a loom or a warper.

2. Background Arts |

For the production of a belt-like woven cloth
in the prior art, while using a twist yarn as a warp,
such as a safety belt or a sling, there is a method in
which a beam is prepared by winding thereon a
predetermined number of twist yarns before a weaving
operation, or a method in which a bobbin is formed by
winding thereon a preliminarily prepared twist yarn and a
plurality of the bobbins are arranged on a creel to be
supplied to a loom as warps.

There are problems when a twist yarn is used
for a weaving operation as a warp yarn. That is, it is
necessary to vary a twist number in accordance with the
use of a woven cloth and/or specific properties of the
yarn-so that the required feeling to the touch is

'bbtained in the resultant cloth.  Since a yarn twisting

is not usually carried out by a weaver but is done by an
outside twister, it is almost impossible to change a
twis£ number after the yarn twisting has been completed,
even if it has been found that the twist number is
unsuitable for the desired cloth. Also, since it is not
cextain that the same length of twist yarn is wound on
the respective bobbin, a waste of the twist yarn may be
genexrated due to this difference of the yarn length
between the bobbins.

Moreover, since a length of the twist yarn
wound on a bobbin is at most one half, usually less than
one third of that of a large packaged material yarn
bobbin, a troublesome bobbin exchanging and yarn tying

operation is necessary midway in the weaving process,
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1. Field of the Invention The present invention relates to a
creel for tw sting non-tw St yarn and suppl ¥ y:t he sane td a predeterm ned
machine such as a | oomor a warper. . 2. Background Arts - For
t he production of a belt-Iike woven cloth in the prior art, while using a
twi st yarn as a wand, doclsome asesetbhehalesuditants pnaguatharay ke alntenber

in which a beam i § PkGRAKGGDHMNiIHN Gridh VatRid 2 HY QARIES MLk fREder aBbve,
tw st yarns before_a meaV|n%;ogerat|on, or..a nethad .in which a bobbin is
forned by when a cloth is woven while a twist yarn is used as a
warp yarn, there are more inconveniences compared with a
5 case when non-twist yarns are directly supplied to a loom
from a creel.
On the other hand, when a non-twist yarn is
used as a warp yarn and is directly supplied from a
creel, it is almost unnecessary to tie original yarns to
10 each other during the weaving process, because the yarns
are supplied from the respective large packaged bobbins..
Further since an unwinding process and a warping process
can be eliminated and a yarn twisting through an outside
twister is unnecessary, the productivity thereof is
15 superior to that of the former. However, there are
several problems in the product quality in that the
feeling to the touch is limited to a narrow range,
resiliency is poor and durability'against abrasion is
inferior.  In addition, there arxe also problems in the
20 weaving process in that many fluffs occur in the warps
due to filament breakages in non-twisted yarns, because
of which in an extreme case the loom must be stopped and
returned to a normal state.
To solve the above problems, the present
25 inventors proposed in Japanese Patent Application
No. 57-029084 a creel in which a plurality of bobbins are
arranged, each carxying a non-twist yarn thereon and
provided with a twisting device similar to a flyer
mechanism, and the non-twist yarn is delivered from the
30 bobbin and simultaneously twisted thereby. Accoxding to
this creel, the non-twist yarn in a large packaged bobbin
can be supplied to a loom while being twisted but there
is a serious problem in that the installation cost is
expensive.
35 To obtain effects similar to the above
apparatus at a relatively lower installation cost, in
Japanese Patent Application No. 60-189847, a creel was
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mﬂhd!ng thereon a prelimnarily prepafed twist yarn and a plurality of the
bobbi ns are arranged on a“creel to be suppti 8d-to a | oom as war ps.
There are problens when a twist yarn is used for a weaving operation as a

warp yarn. That is, it is necessary tz vary tw st nunber .in accordance
with the use of BroROERdcRBiRgaRdFsRI BEEY?;ieﬁrﬁﬁgﬁtF@%sﬁﬁnﬁhgef &5
that the requireghéesbyngthe bHeuteued becaheamoed simphe meduithent cloth.

an out oi de i st SpeERHIFEIEh SEE) s BpBpEtacHER TG ER  Bhh toriatione by
structure. Accordingly, various inconveniences could be
5 solved, which occur when the weaving operation is carried
out by using the twisted yarn. However, this was not a
perfect solution to the problems inherent in the prior
art because the installation cost is not drastically
reduced compared with a cost for the yarn twisting

10 process.

In addition, in the above two prior arts, a
spindle driving means constituting a main part of the
twisting mechanism is described as a combination of shaft
and bevel gears, which is so complicated in structure

15 that a reduction in the installation cost is prevented.

In Japanese Patent Application No. 60-189847,
an apparatus is disclosed, which supplies twist yarns
having S twist and Z twist, respectively. In this
apparatus, although a rotational direction of the spindle

20 can be changed by varying a belt wrapping arrangement
while using a single motor, or by using two driving
systems, it is not clear that the rotational speed, that
is, the twist number is variable.

Further, in the above two documents, while

25 there is only a disclosure in that a material yarn formed
on a straight paper tube (cylindrical paper tube) is
used, there is no disclosure regarding the use of a
tapered paper tube or an aluminum pirn, from which a yarn
is withdrawn in one direction.

30 If twist yarns are supplied to a loom for
weaving a cloth of a simple design, the abovesaid prior
art can be satisfactorily applied.

However, in a complicated cloth in which yarns
of various kinds and/or of thickness are mixed, it is

35 necessary to use an apparatus which can chaﬁge not only a
rotational direction but also a rotational speed (twist

number) of a yarn to be treated. Moreover, a creel is
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twi st nunber after the yarn tw sting has been conpleted, even if it has
been found that the twi st nunber is unsuitablé for the desired cloth. Al so,
since it is not certain that the sane l.ength of twist yarn is wound on the
respective bobbi a waste of the tw st_ yarn may be generated due to this

n .
difference of th&SAHTPT YT AR 4P Pifs nEor bobbins qghesyERansgnce
a length of the tsdxsight pagsdcube.a bobbin is at nost one half, usually

oo nan one i rd of thatesfs 2 4 S95Rar AR P AL JRLLREOBhDention
: to provide a method for directly supplying twist yarns
5 from a creel to a loom, which can stand comparison with
the prior art in which non-twist yarn is supplied
directly from a creel to a loom. It is a secondary
object of the present invention to provide an improved
creel in which a twist number and a twist direction of
10 the supplied yarn can be changed if necessary and which
has advantageé in that the selection range of bobbin
shape on which a non-twist yarn to be treated is wound
can be widened to a great extent, the use thereof can be
extended, and drastic reduction in the installation cost
15 is possible.
SUMMARY OF THE INVENTION
The present invention has the following constituent
features for achieving the above objects.
According to a first aspect of the present
20 invention, a creel is provided for supplying twist yarns
to a predetermined machine in parallel to each other,
each of which is prepared by withdrawing a non-twist yarn
from one of multiple bobbins arranged on the creel and
twisting the non-twist yarn midway of the supply passage
25 thereof to the predetermined machiné, comprising a
plurality of spindles, each supporting a respective
bobbin and at least one means for driving the spindles in
an optional rotational direction and at an optional
rotational speed, and an‘'attachment with a yarn storage
30 mounted at a tip end of the bobbin fixedly supported on
the spindle and on which a yarn adjustment ring is
fitted, wherein after the non-twist yarn withdrawn from
the bobbin passes the yarn storage and the yarn
adjustment ring while directed to the predetermined
35 machine, a twist is imparted to the non-twist yarn to
obtain a twist yarn.
According to a second aspect of the present
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operatign i s necessary mdway in the weaving process,
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invention, 4 éreel is provided, comprising a plurality of
spindles, each fixedly supporting a bobbin on which a
non-twist yarn is wound so that the bobbin is rotatable
together with the spindle and at least one means for
driving spindles, in which a twist is imparted to the
non~-twist yarn while the non~twist yarn is withdrawn from
the bobbin and supplied to a predetermined machine,
wherein each of the spindles is a single spindle having
gt least two bearlngjln the middle portion thereof as

e ———

'seen from the front side and extending right/leftward to

form holders for fixedly supporting the bobbins, and a
plurality of the spindles are arranged to form multiple
horizontal rows positioned in a multistage manner in the
vertical direction as seen from the lateral side; all the
spindles being driven in a predetermined rotational
direction by a single motor and a gearing means, while
rotational speed thexreof is variable.

Preferably the means for driving spindles is a
plurality of systems, each comprising a motor and a
gearing means so that the respective System can change
the rotational direction and the rotational speed of the
spindle. ‘

According to the adoption of the above novel
techniques, it is possible to reduce the number of parts
necessary for the construction of this kind of creel as
well as drastically cut down the installation cost
because inexpensive materials can be used therefor.

In this regard, since "yarn adjustment ring”, "yarn
storage" and "bobbin attachment" are completely novel
parts for constructing a twisting apparatus and are newly
defined in this specification by the present inventors,

these will be described later in more detail.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates one embodiment of a creel
structure provided with a twisting apparatus according to .
the present invention; '

Fig. 2 illustrates one embodiment of a spindle drive
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and, in,sonme uses, the resultant product may be inferior in the tied
portion and cannot be used” As stated above; 6aen a cloth”is woven while a
twist yarn is used as a warp yarn, there are nore inconveni ences conpared
with a case when non-twi st yarns are directly supplied to a loomfroma
creel . meAnshang e twigid nawimeshanism agosrding 1t thedresentar p
yarn and is direghk¥ngyepl;i ed froma creel, it is alnpst unnecessary to tie
original yarns to each other during the weavi ng process, because the yarns

are supplied from t heFi8spectilddstindesy ic igdd o ihanre of non-twist “yarn

formed on a bobbin (aluminum pirn) provided with a bobbin
5 attachment according to the present invention;

Fig. 4 illustrates another winding shape of non-
twist yarn formed on a bobbin (cylindrical papexr tube)
provided with a bobbin attachment according to the
present invention; '

10 Fig. 5 is a drawing illustrating one embodiment of a
bobbin attachment used for the present invention, wherein
(A) shows a bobbin attachment to be fitted on a bobbin on
which a non-twist yarn is wound, (B) shows a yarn
adjustment ring (O-ring) to be mounted on the bobbin

15 attachment of Fig. 5(A) and (C) shows another yarn
adjustment ring to be mounted on the bobbin attachment of
Fig. 5(A);

Fig. 6 illustrates a withdrawal of non-twist yaxn
positioned on a creel according to the present inVention;
20 and
Fig. 7 illustrates the withdrawal of non-twist yaxrn
as seen from the withdrawal side in Fig. 6.
DESCRIPTION OF THE PREFERRED EMBODIMENTS
As stated above, a novel technique is used in a
25 creel according to the present invention, that is, this
creel is different from that of the prior art and
provided with a new twisting apparatus.
According to the creel of the present invention, as
shown in Fig. 2, a bobbin carrying.a non-twist yarn and
: 30 fixedly supported by a spindle rotates so that the yarn
' is unwound, in which a size of ballooning varies in
accordance with a position at which the non-twist yarn is
released from the bobbin. A yarn length withdrawn from
the bobbin also varies as the ballooning size changes.
35 Since the non-twisted yarn is restricted not to
freely be drawn out by the action of the yarn adjustment
ring provided at an exit of the yarn storage in the
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Further since an unw ndi ng process and a warpi-ng process can be elinmnated
and a yarn tw sting through an outside twi ster is unnecessary, the
productivity thereof is superior to that of the former. However, there are
several problens in the product quality in that the feeling to the touch is
limted to a narrow range, resiliency is poor and durability against

abrasion is inferiggpbih Naeddehhent, thléaaiﬁgaéﬁa 8E0 heﬁsekaebbev\a&grvl ng
process in that naQ%Efluf s.occur in the wa g ue to, anen% hﬁakages in
rk m

non-tw sted yarns, THeRA%RR HF IRFRRIFRCEN é§ ¥3§éa 8™ 8 st be

st opped and ballooning is temporarily stored on the yarn storage by
wrapping around it. '

5 A length of the wrapping yarn varies in accordance
with the variation of the ballooning so that yarn
withdrawal is controlled.

In addition, the yarn adjustment ring has functions
for imparting substantially a constant tension to the
10 withdrawn yarn as well as maintaining a constant twist
number in the yarn, because the twist is imparted to the
varn after the yarn has -passed the exit.
According to the action of the combination of
storage and yarn adjustment ring in the bobbin
15 .attachment, stable unwinding and ﬁniform twisting of the
non-twist yarn can be achieved so that supply of twist
varns to a predetermined machine such as a loom or a
warper is possible.
Further in the present invention, as shown in
20 Fig. 2, the spindle is a single spindle having at least
two bearings at middle portion thexreof as seen from the
front side of a creel body and extending right/leftward
to form holders for fixedly supporting the bobbins.
That is, if it is assumed that the spindle rotates
25 in the arrowed direction, a rightside bobbin in Fig. 2
rotates clockwise, while a leftside bobbin rotates
counterclockwise as seen from the yarn withdrawal

direction.
. ' Accordingly, on the right side in Fig. 2, the non-
30 twist yarn is twisted to be on S-twist by the spindle

rotation if the bobbin is positioned so that the yarn
unwinding direction is clockwise, while on the left side
in Fig. 2, the non-twist yarn is twisted to be a Z-twist
by the spindle rotation if the bobbin is positioned so
35 that the yarn unwinding direction is counter clockwise.
If the spindle rotation is opposite to that of the
embodiment shown in Fig. 2, the bobbins of the non-twist

——
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returned to a normal. state., To solve t he above pr.obl ens, the
present ‘i nventors pr oposed in Japanese Pat et Applrcatron No. 57-029084 a
creel. in which a plurality of bobbins are arranged, each carryrng a
non-tw st yarn thereon and provrded wWith g tw stin devr nrlar

flyer mechanism XA R&Snof: tﬁP?Fs?arﬁ°s§td anede Fod TRk %1§ﬁﬁft
si mul t aneously twist dthpaireeabyin Aheowdighg debhb@bmnaehndr&}Uunsﬁvmst yarn

in a large package Q%din ﬁthgel%#gfgkﬁg Egb kfonrmhrle being twi sted

but there is a serr emin ation cost is
In thls regard, in a zone in which all the spindles

5 therein are associated with a common drive means, the
twisting directions are opposite to each other in the
right side bobbin and the left side bobbin, while the
rotational speeds, that is, twist numbers thereof are
equal to each other.

10 The spindle drive means comprises a plurality. of
systems, each consisting of a motor and gearing means.
The respective system is adapted to drive a group of
spindles. belonging thereto so that the rotational
direction and the rotational speed can be optionally

15 changed. Thereby, the twist number and/or the twist
direction can easily be varied when the qﬁality or
thickness of yarns in one spindle group is different from
that in an other spindle group, if necessary.

One embodiment of a creel according to the present

20 invention will be described in detail with reference to
the drawings.

Fig. 1 is a side elevational view showing an overall
structure of one embodiment of a creel according to the
present invention, in which a predetermined number of

25 bobbins 3 (60 on one side and 60 on the other side, total
120 in Fig. 1) are arranged, on each of which a non-twist
varn 2 is wound. The non-twist yarns 2 are unwound and
withdrawn from the respective bobbins 3 and supplied in a
parallel manner as a sheet of twist yarns 4 to a
v 30 predetermined machine 13 (for example a loom in Fig. 1)
via a group of warping rollers 12.

The predetermined machine 13 may be a warper.

Fig. 2 illustrates on embodiment of a twisting part,
in which the creel 1 is provided with spindles 5 for

35 fixedly holding bobbins 3 and is rotatable therewith, a
motor 6 and a gearing device 6a for driving the
spindles 5. At a free end of the respective bobbin 3, a

\
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expensi ve.
relatively | ower
60-'189847,

To ohtain effects simlar to the above apparatus at a
instal l ati'on cost, in Japane8e-Patent Appflcatlon No.

a creel was
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bobbin attachment 7 is fitted, having a yarn storage 8 on
which a yarn adjustment ring 9 is fitted. A shown in
Figs. 6 and 7} as a non-twist yarn 2 wound on the

bobbin 3 is unwound and released from the bobbin 3 when
the bobbin is rotated by the spindle; a ballooning 10 is
generated and a leading end 10a thereof enters the yarn
storage 8 of the bobbin attachment 7.

The yarn 2 wraps around the periphery of the yarn
storage to an extent within one round which wvaries in
accordance with a size of ballooning and then passes by
the inner side of the yarn adjustment ring.

Immediately after the yarn has passed by the yarn
adjustment ring, a predetermined twist is imparted to the
yarn due to the rotation of the bobbin attachment 7.

While the bobbin 3 used in the creel 1 of the
present invention is a cylindrical paper tube in Fig. 2,
bobbin shapes, materials and structures may be optionally
selectable in the present invention. That is, it may be
a cylindrical bobbin, a tapered tube or a pirn, except
for a double flanged bobbin. Also a yarn wound on the
bobbin may be a twistless yarn or a producer’s low twist
yarn (included in a "non-twist yarn" as defined in the
present invention).

In the present invention, if a bobbin is of a type
from which a yarn can be withdrawn only in one direction,
such as a tapered paper tube, the bobbin cannot be held
in a reversed position. In such the case, two kinds of
yvarn bobbins may be specially prepared in which the yarn
unwinding directions thereof are different from each
other so that the yarn twisting operation as described
above can be similarly applied thereto.

Also, a thickness of the non-twist yarn is not
limited but can be optionally selected in accordance with
the use of the cloth in which the yarn is woven.

If necessary, the yarns may be wound in a doubled
state, whereby.the same effect as a double-twist yarn can

be obtained.

PEENEEEEE——
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- 3- proposed using a ring/traveller type tw sting nmechanism Thereby, the
structure becane nore sinple and the instaH a0i on cost was reduced rel ative
to 'the fornmer structure. Accordingly, various inconveni ences could be

sol ved, which occur when the weaving operation is carried out by using the
twisted yarn. However Whhi® $i% M%0%s are provided on the rear portion of

the creel for driving the spindles 5 in Fig. 1, either a

single motor or a plurality of motors may be used. 2also

the motors may be installed either in the upper or lower
5 poxrtion of the creel.

Fig. 2 is a partial view of a twisting mechanism, in’
which a plurality of spindles 5, not shown, are
rotatingly driven by a motor 6 and a gearing device.

The gearing device is not limited to a particular

10 type but may be of a chain drive type, a timing belt type
or the like, of which a chain drive type is most
preferable because the installation cost is inexpensive.

In Fig. 2, a cylindrical paper tube is used as a
bobbin and a single spindle 5 is provided while

15 penetrating two central frames so that bobbins 3a, 3b are
fixedly held on the right and left extending portions,
respectively.

This driving system is very simple in structure and
greatly contributes to the reduction of installation

20 cost. '

Since the bobbin is fixedly positioned on the
spindle so that an unwinding direction of a non-twist
yarn coincides with that of the spindle rotation, usually
it is necessary that the bobbins held on one side of the

25 spindle are reversely inserted onto the spindle relative
to the bobbins held on the other side of the 'spindle.

Accordingly, if the bobbin on the right side of
Fig. 2 is held so that the unwinding direction of the
non-twist yarn is clockwise, the non-twist yarn is

. 30 twisted by the spindle rotation to be a S twist.
Contrarily, the bobbin on the left side of Fig. 2 is held
so that the unwinding direction of the non-twist yarn is
counterclockwise, and the non-twist yarn is twisted by
the spindle rotation to be a Z twist.

35 ~ If a bobbin is of a type in which a yarn can be
withdrawn from the bobbin only in one direction, it is
impossible to reversely hold the bobbin, but in such the

" - This Sheet Has Been Replaced.

R




' pe'rfect .solution to the problens inherent in the prior art, because the
installation cost is not drastically reducedldompared with a cost for the
yarn-tw sting process. In addition, in the above two prior arts,

a spindle driving neans, constituting a main part of the tw sting nechani sm
i s described as Fahbilfattth lomdhat Rehbns Argepecihl ¥ Prepared in

conplicated in skhiGH!rthd Ratrm JREUIR) ditddeions et | Ehé OB OBIndS of
prevented. . ho J n Japanese P '_[erlct Iﬂ cat.i on th_.le GOé%IE;QgéZsth
apparatus is di s8QBRH \ﬂﬁp%ﬁ’pﬁ?fp‘l %59 agcf VA 1 ¥ g
: operation as described above can be similarly applied
5 thereon.

If necessary, spindles may be individually provided
on either sides of the creel and driven to rotate in
different directions between the right and left side
spindles, so that the same directional twist can be

10 imparted. Also in this structure, if the spindle is a
hollow spindle so that a core element passes therethrough
during the twisting operation, it is possible to use the
creel according to the present invention as a covering
yvarn forming machine. |

15 According to a creel of the present invention, a
non-twist yarn 2 is processed to be a twist yarn 4 by
unwinding the non-twist yarn from a bobbin 3 while
rotating the bobbin 3. A twist number necessary for
forming a twist yarn 4 is determined by the bobbin

20 rotation and the withdrawal speed of the non-twist yarn
from the bobbin.

‘Therefore, in the present invention, it islnecessary
that the creel has a structure for rotating the bobbin 3
in a desired direction and a structure for driving the

25 bobbin at a desired rotational speed.

Also in the present invention, all of twist yarns 4
withdrawn from the creel may have the same twist number
and/or the same twisting direction. Alternatively, a
part of the twist yarns have a twist number and/or a

. 30 twisting direction different from that of the other part
of the twist yarns.

The bobbins 3 arranged on the creel 1 according to
the present invention are preferably rotated as a group
in a desired direction by the motor 6 or the gearing

35 device 6a in the respective drive system. Preferably the
rotational speed of the respective drive system is freely
adjustable so that a desired twist number can be obtained
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having S twist and Z twist, respectively. In this apparatys, although a
rotational direction of the spindle can be-ch@nged by varying a belt

wr appi ng arrangenent while using a single motor, or by using two driving
systens, it is not clear that the rotational speed, that is, the tw st
nunber is variabli@ the twist y@amnher, in the above two documents, while

there is only a di scl eeuicurtd halt 3 dTHHd @1y ad LIV PN ehet 82l g8t

paper tube (cylindrical paper tube) is used, there is no disclosure
regardi ng the us&YFens é’é}ér‘%}f ’-T‘?.H?e“d?naaﬂ SRR/ num pirn, fromwhich a
yarn . That is, with reference to Fig. 1, motors 6-1

5 through 6-6 are positioned on the rear portion of a
creel 1, each of which drives a group of spindles
arranged on a horizontal plane through a drive means not
shown. Preferably the respective drive system is adapted
so that a rotational direction and a rotational speed

10 thereof can be defined independently from other systems.

Accoxrding to this structure, a twist number
corresponding to a thickness and/or the use of a warp
yarn can be obtained by changing the rotational speed of
the respective drive system.

15 If necessary, non-twist yarns are supplied as they
are while keeping spindles stationary.

The rotational direction can.be easily changed by

- using any of known means for switbhing the rotational
direction, or by varying a wrapping arrangement of a belt
20 or chain. _

In one embodiment, a gear box is attached to the
motor 6, for reducing the rotational speed of the motor 6
by one tenth. For example, when the motor rotates at
1800 rpm from 60 Hertz current, the output rotational

25 speed is 180 rpm. The rotational speed of the motor is
controlled by frequency modulation through an inverter
under the supervision of a controller in this embodiment.
The frequency varies from 0 Hertz to 120 Hertz, which
theoretically corresponds to the output rotational speed

30 of 0 rpm through 360 rpm.

While one group of spindles arranged in one
horizontal plane are driven by the respective drive
system including one motor in Fig. 1, it may be possible
to drive a plurality of spindle groups by one motor by

35 providing a plurality of gearing means. A distance
between the adjacent spindles is determined by taking a
size of bobbin usually used and an amouht of varn wound
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is withdrawn in one directj.on. If twist yarns are. supplied to a
| oom for weaving a cloth of a sinple design,183he abovesaid prior art can be
satisfactorily applied. However, in a conplicated cloth in which
yarns of various kinds and/or of thickness are mxed, it is necessary to
use an appar at us thREeRNc ARtOhAFEOWISt- only a rotational direction but al so

a rotational speed (tvaghiotemesanpllesaivakhilh RBe dlM 6 Worapvaiila
creel is using a creel according to the present invention will be
described below, in which a narrow width needle loom is
5 used for weaving two tape cloths.

1) When the motors 6-1 through 6-6 are driven to
rotate in the same direction and at the same rotational
speed, the twist number is equal in all the bobbins but
the t&isting direction in one side bobbin is different

10 from that in the other side bobbin as seen from the front
side of the creel. In this case, if yarns on the
respective sides are allocated to the right and left
sides of the loom, the resultant right and left cloths
are composed of yarns having different twist directions

15 from each other. '

2) If Z-twist yarns and S-twist yarns are
respectively grouped between the exit of the creel and
the warping rollers 12, S-twist yarns and Z-twist yaxrns
of a predetermined width alternate in the left side cloth

20 and the right side cloth on the loom. If a herring-bone
twill is woven by using the same directional twist yarns,
an appearance of twill line is different in accordance
with the twill direction. According to this method, it
is possible to chahge the twisting direction in every

25 twill line so that the appearance becomes even throughout
the surface of the resultant cloth. It is easy for a
person with ordinary skill in the art to group the yarns
as stated above in accordance with the specification of
the desired cloth.

' 30 3) If the motors 6-~1, 6-3 and 6-5 are rotated in
one direction and the motors 6-2, 6-4 and 6-6 are rotated
in the opposite direction to the former, Z-twist yaxrns
and S-twist yarns are mixed in the respective side of the
creel 1. The left side yarns and the right side yarns on

35 the creel are supplied to the loom as they are so that
left and right tape cloths are woven on the loom. 1In
general, when relatively hard twist yarns, each twisted

-_
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-4-- desired which can be al so used for bobbins other than a straight

paper tube.

10

15

20

25

35

It i'S a primary obj eet 1af -t he present invention

in the same direction are used for weaving a cloth, there
is a drawback in that the resultant cloth is liable to be
distorted. Contrarily, in the abovesaid cloth, the Z-
twist yarns and the S-twist yarns are mixed and balanced
in one cloth, whereby no distortion occurs in the
resultant cloth.

4) If one wishes to use yarns having different
thicknesses and/or different twist numbers in one tape
cloth, the respective motors 6-1 through 6-6 are driven
at optional rotational speeds so that the warps have
desired twist numbers. If necessary, some of the motors
may be stopped so that non-twist yarns are supplied.

5) If all the motors are kept stationary, only
non-twist yarns or twist yarns can be supplied as they
are in the same manner as the conventional creel.

While the above description was given for the case
in which a creel is used for supplying yarns to a loom,
the present invention is not limited to this case but can
be used for supplying yarns to a warper. In this regard,
if the creel is used for the warper, it is necessary that
a motor and a gearing means are designed in a high speed
manner, because the winding speed of the'warper'is far
higher than that of the loon.

Next, a method for twisting-a non-twist yarn while
using a bobbin attachment and a yarn adjustment ring will
be explained in detail below.

The twisting method according to the present
invention is novel and very simple compared with any
conventional twisting methods, whereby a twisting cost
can be reduced.

For example, when a narrow width cloth is woven by a
needle loom at a weaving speed of 2000 pick/min, a warp
supply speed is about 1.5 m/min if a weft is picked at a
rate of 33 pick/inch, and about 3.0 m/min if a weft is
picked at rate of 16.5 pick/inch. Since the weaving
speed is relatively low as described above, to obtain a
twist yarn having a twist number of 100 t/m, it is
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to provide a method for di.ectly supplying twist yarns frama creel to a

| oom which can stand conparison with the pril¥ -art in which non-tw st yarn
is supplied directly froma creel to a leom It is a secondary object of
the present invention to provide an inproved creel in which a tw st nunber
and a twist d|recFPSﬁlﬁ#eFﬁet?uEEFP§8n§QPnbEHHlBea@hé§8eGPWflﬁeée§§%ﬁyléhd

whi ch has advantasappnmeahat nhg ﬁ¢hgﬁylaﬁdraﬂgsoofrbﬂbaﬁnasha&@ ds which a
non-tw st yarn to Lea xtent the

d
use thereof can b&" 8?@ 8 ﬁ?ﬁ%??gn ngEFggHeFﬁ ﬁévg&gi ¥ PSS ot

there lS no practical problem even if manufacturing
5 accuracies of spindle, bobbin holding means and bobbin
attachment are relatively low.

Basically, a yarn is twisted only when the yarn is
withdrawn from a bobbin while the bobbin is rotated in
the yarn unwinding direction. However, when the bobbin

10 is merely rotated, a twist number becomes unstable .
because the respective position at which the yarn
twisting is initiated varies due to the variation of
ballooning size in accordance with the change of
positions on the bobbin at which the yarn is released.

15 In the extreme case, the yarn release itself becomes
difficult because the released yarn is wrapped around the
bobbin or entangled with the adjacent yarn, -which causes
a yvarn breakage and results in the intexruption of the
weaving operation. The present invention aims to solve .

20 such problems by absorbing the ballooning fluctuation so
that a yarn is released in a stable state so as to fix a
position at which a twisting is initiated and to maintain
a yarn tension substantially at a predetermined level.

That is, the twisting system according to the

25 present invention is characterized by two elements; one
is a bobbin attachment 7 consisting of a part by which it
is fixed on the bobbin and a yarn storage 8 for
temporarily storing a yarn length released from the
bobbin which fluctuates due to the ballooning, so that

‘ 30 the yarn releasing length is compensated, and the other
is a yarn adjustment ring 9 mounted on the tip end of the
yarn storage for restricting a non-twist yarn so as not
to be freely released from thé bobbin so that the
excessive yarn length is wrapped around the yarn storage

35 if necessary and a predetermined tension is imparted to
the yarn. 1In this connection, the yarn-twisting is
initiated upon the yarn has passed the yarn adjustment
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I S possi,bl e. SUMVARY .OF THE | NVENTI ON The present invention has
the foll owing constituent features for achre¥¥ng the above objects.
According to a first aspect of the present invention, a creel is provided
for supplying twist yarns to a predeterm ned machine in parallel to each
ot her, each of wWhteH*is prepared by withdrawing a non-twi st yarn from one
of multiple bobbins arhenpedbbin bittathamentand thiestyait sh®yuye t8Maaid yidia

M dway of ihe supgly BASE3URCHICLERG Wil BECURLRIHIY! PGS detail
: below. '

5 Fig. 5(A) illustrates a side view of one embodiment
of a bobbin attachment 7 according to the present
invention, which is suitably used for an aluminum pirn
shown in Fig. 3. Fig. 5(B) illustrates one embodiment of
a yarn adjustment ring 9 used while mounted on the bobbin

10 attachment shown in Fig. 5(A), which is preferably an
O-ring defined by JIS and made of a synthetic rubber.

The yarn adjustment ring 9 may be of any other type,
provided it has a predetermined elasticity and friction
so that a non-twist yarn 2 is braked thereby not to

15 freely be released from the bobbin, whereby a
predetermined tension is imparted to a twist yarn.

While any materials may be used for the yarn
adjustment ring 9 provided the abovesaid functions are
obtained, one selected from synthetic resins, synthetic

20 rubbers and natural rubbers may be preferably used. The
yarn adjustment ring is not limited to a mere xring but
may be provided with a plurality of whisker-like
projections 201 slanted in one direction on the innerside
a ring body 200 made of a synthetic resin as shown in

25 Fig. 5(C).

The yarn storage 8 according to the present
invention is provided on the outer periphery of the
bobbin attachment 7 as a groove having a proper width and
depth. The width and depth of the yarn storage 8 are

30 preferably determined to be the optimum dimensions by
mainly taking a ballooning shape varying in accordance
with the kind of non-twist yarn wound on the bobbin 3,
varn thickness, number of filaments, twist number, yarn
releasing speed and bobbin rotational speed into account

35 as well as secondarily taking a material, elasticity and
friction of the yarn adjustment ring into account. 1In
any case, the yarn storage is necessarily designed so
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plurality of spindles, each supporting a respective bobbin.and at |east one
means for driving the spindles in an optionrall7retational dlrectlon and at
an optional rotational speed, and an attachment with a yarn storage nounted
at atip end of the bobbin fixedly supported on the spindle and on which a
yarn adj ust nent rthat ithé ileadinghendiof atherbahtoomingwran ¢atarwinhihawn

from the bobbin %E&?a@@ré’vér&l%ﬁ&f%ﬁ%é h?oﬂawl@eu yémegg L B avhidhe

directed to the pre eterm ned mac 1S 1 ted to the non-tw st
yarn to obtain a fx@%ttReppbbin at any point thereo For this purpose,
as shown in Fig. 4, a hood'80 is preferably provided on
5 the bobbin attachment 7 closer to yarn layers on the

bobbin for covering the bobbin.

While a size of the yarn ballooning varies in the
creel according to the present invention upon the release
of yarn from the bobbin in accordance with wvarious

10 factors, such as a yarn material, yarn thickness, package
diameter, yarn releasing position or a bobbin rotational
speed, the ballooning largely expands when the yarn is
withdrawn from a forward region of the bobbin, and hardly
expands when it is withdrawn from a rear region of the

15 bobbin.

This means that a delivered yarn length is longer
when the ballooning largely expands and is relatively
shorter when it does not expand. On the other hand,
since the yarn is taken up at a constant speed, the yarn

20 may be entangled around a bare surface of a bobbin end on
which no yarn layer is formed when the ballooning size is
large, if the yarn is released as it is. Accoxdingly,
the present invention provides the yarn storage 8 on the
bobbin attachment mounted at the bobbin end so that the

25 yarn is wrapped around the yérn storage.

However, since it has been found that the yarn
releasing state is still unstable according to the above
structure, the yarn adjustment ring 9 is mounted at the
end of the yarn storage 8, so that the yarn releasing and

. 30 twisting can be more stably carried out. Since the
withdrawn yarn is restricted by the yarn adjustment
ring 9, it is released from the bobbin while being hardly
wrapped around the yarn storage 8 when the ballooning
size is small, and the yarn is released from the bobbin

35 while wrapped around the yarn storage 8 so that the
released length is adjusted when the ballooning size is
larger. In this regard, a length of the wrapped yarn did
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Acéording to a second aspect of the present o
-5- - 18 =~

not exceed ofié round of the periphery of the yarn
storage 8.

However, since the fluctuation of yarn tension

becomes large when an excessive resistance is added to
5 the wrapped yarn portion, the yarn storage surface is

preferably as smooth as possible so as to minimize the
tension fluctuation. The same effect is obtained by
providing a slight taper on the yarn storage 8 toward an
exit; i.e., the yarn adjustment ring 9. In this

10. embodiment, the bobbin attachment is manufactured by a
molding of plastics, which is relatively inexpensive.

While the above description was given for the
structures and functions when the creel is used as a
twisting apparatus, the creel can be used as a covering

15 varn forming machine provided the spindle is of a hollow
type, through which a core element is supplied.

In Fig. 1, the warping rollers 12 are arranged
between the creel 1 and the predetermined machine
(loom) 13, which rollers have a function to absorb a

20 tension unevenness in a group of yarns, if any. If an
excessive tension is applied to yvarns when they are
twisted, which is not adequate for a yarn material or a
yarn thickness, a sensor for detecting the weaving
tension and positively delivering the yarns may be

25 provided in the above group of rollers.

As shown in Fig. 2, a single spindle 5 has at least
two bearings in a central portion thereof as seen from
the front side of the creel, and is adapted to fixedly
hold bobbins on both sides of the group of bearings.

. 30 When the single spindle rotates in one direction,
the right side thereof rotates clockwise as seen from a
releasing direction of a non-twist yarn in Fig. 2, while
the left side thereof rotates counterclockwise.

Accordingly, the bobbin is positioned on the spindle

35 so that the bobbin rotates in the unwinding direction by
the rotation of the spindle, whexreby a non-twist yarn
withdrawn from the right side bobbin is twisted in an
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|nvent|on a creel is proyjded, conprising a plurality of .spindles, each
fi xedly supporting a bobbin on which a non-t¥ s+ yarn is wound so that the
bobbin is rotatable together with the spindle and at | east one neans for
driving spindles, in which a twist is inparted to the non-tw st yarn whijle
the non-twist yaSmtiiski erdr Ahats £aemn Fhendssitn Sife dobhined g gwisted in

predeterm ned maghiznewiwherein each of the spindles is a single spindle
B e D DR S 00 L oL 1SR et om e
supporting the bdohwviag medna, the right side yarn and the left 51de yarn
5 are twisted in directions opposite to each other, while
the rotational speeds are equal to each other, whereby
the twist numbers are equal to each other.
With reference to Fig. 2, a plurality of spindles 5
not shown are driven by the motor 6 and the gearing
10 device 6a. ,
- The gearing device for transmitting a torque from
the motor 6 to the spindle 5 is of any type such as a
chain drive type or a timing belt drive type, of which
the chain drive type is particularly preferable form the
15 view point of the reduction of installation cost.
Fig. 1 illustrates an embodiment in which a group of
10 spindles are arranged parallel to each other in a
horizontal direction as seen from the lateral side of a
creel and 6 groups of the spindles are arranged in a
20 multistage manner in a vertical direction. Six motors
are associated with the respective spindle groups in the
horizontal direction. Alternatively, all the spindles
are driven in one direction by a single motor and a
gearing device while the rotational speed thereof is
25 variable. Of course, a plurality of motors may be used
| ~instead of the single motor, and may be positioned either
on the upper area or on the lower area of the creel.
Of them, the spindle drive mechanism is preferably
structured by a plurality of groups, each consisting of a
30 motor and a gearing device and adapted to rotate a group
of spindles‘in a desired direction at a desired
rotational speed.
In Fig. 1, six motors 6-1 through 6-6 are positioned
on the rear portion of the creel 1, each of which drives
35 a horizontal group of spindles by a gearing device not
shown. Preferably the respective drive system is adapted
to drive the spindle in the group so that the rotational
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plurality of the spindles_are arranged to formnultiple horizontal rows
positioned in a nultistage manner in the vergdcal direction as seen from
the lateral side; all the spindles being driven in a predeterm ned
rotational direction by a single notor and a gearing neans, while
rotational speeddilecsapn ahfathgoretationad, spaeshiare mPHREL¥Or dri ving
spindles is a pl ypdbkiiwegef systens, each conprising a notor and a gearing
eans so that t Qgeggsgscg;hgegmﬁf PR R BRI G BT S

bobbin attachment and the yarn adjustment ring is used as
5 a twisting mechanism, the present invention should not be

limited thereto but may be used with another twisting

mechanism such as a known ring-traveller type mechanism.

The creel according to the present invention has the
following effects derived from the above structural

10 characteristics:

1) Since counterproductive operations inherent to
the use of twist yarns, such as a threading operation
onto a twister or an unwinding operation from a twist
bobbin, can be eliminated, a productivity is improved in

15 terms of manufacturing time or cost. | '

2) A yarn weight (length) wound on a bobbin is
less than that of a large packaged bobbin marketed from a
yarn producer when a preliminarily twisted yarn is used.
Contrary thereto, it is possible to use the large

20 packaged bobbin as it is according to the present
invention.

3) The present invention is very simple in
structure compared to the conventional twisting system
such as a flyer system or a ring-traveller system, and

25 requires much fewer parts. In addition, all the parts
are commercially available except for a bobbin
attachment. As a result, the twisting mechanism can be
manufactured at a lower cost whereby the production cost
of a desired cloth can be drastically reduced.

‘ 30 4) According to the creel of the present
invention, in addition to the above effects, even when
the S-twist yarns are used mixed with Z-twist yarns, the
possibility of an erroneous jarn arrangement can be
avoided. By mixing the S- and Z-twist yarns in one

35 cloth, it is possible to easily avoid distortion of the
resultant product.

5) It is possible to easily impart a suitable
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According to the adoption.of the above novel techniques, it is possible to
reduce the nunber of parts necessary for the2dorstruction of this kind of
creel as well as drastically ;cut down the installation. cost because

i nexpensi ve materials can be used t herefor. In this regard, since
"yarn adj ust nent tWiff numkes to ¢ s o agrdiance tatHehire wapiation

conpl etely novel qrardhe ft&ONSt S Ui dléhesd Virid 1 ik appaFadels and are newy
defined in this specifjcatign by th%i%ﬁfsent i nventors, these will be

described later in nor® det'yign 2 B 3¢ B HEEEBREOY Ress?

relatively hard twist yarn, the operability thereof is

5 worsened by a snarl in the twisted yarn due to the
untwisting phenomenon, whereby an anti-snarl treatment is
necessary. According to the present invention, such an
anti-snar]l treatment is unnecessary.

7) Since a yarn having a desired twist number can

10 be supplied directly to a loom, a tough product having a
good feeling to the touch and a superior abrasive
durability can be obtained. 'This product also has a
superior appearance without yarn damage compared with a
product obtained from preliminarily twisted yarns.

15 8) Since a driving device has an ability to vary a
spindle rotational speed in the present invention, it is
possible to easily change the twist number while the
weaving operation is being conducted, whereby the feeling
to- the touch of the product is adjustable while one is

20 observing the same.

9) It is known that a twist yarn obtained by a
twister is generally has an inferior breakage strength
relative to an original non-twist yarn. On the contrary,
a breakage stréngth of a twist yarn according to the

25 present invention is hardly lowered relative to the
original yarn. Accordingly, the twisting system of the
present invention is very useful for the production of a
seat belt or the like in which a very large breakage
strength is required.

S
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Fig. 1.illustrates one enhodi ment of a creel structure mr
tw sti ng apparatus according to the present 22nventi.on; ”“I lm I |I IHIIl
illustrates one enbodi nent of a spindle drive
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CLAIMS

1. A creel for supplying twist yarns arranged
parallel to each other to a prédetermined machine, each
of which is prepared by withdrawing a non-twist yarn from
one of multiplé\bobbins arranged on the creel and
twisting thqubn-twist yarn midway of the supply passage
to the predetermined machine, comprising a plurality of
spiﬁdlés, each supporting the respective bobbin, and at
least one means for driving the spindles in an optional
rotational direction and at an optional rotational speed,
and an attachment with a yarn storage mounted at a tip
end of the bobbin fixedly supported on the spindle and on
which a yarn adjustment ring is fitted, wherein after the
non-twist yarn withdrawn from the bobbin passes the yarn
storage and the yarn adjustment ring while being directed
to the predetermined machine, a twist is imparted to the
non-twist yarn to obtain a twist yarn.

2. A creel, comprising a plurality of spindles,
each fixedly supporting a bobbin on which a non-twist
yarn is wound so that the bobbin is rotatable together
with the spindle and at least one means for driving
spindles, in which a twist is imparted to the nén-twist
yvarn while the non-twist yarn is withdrawn from the
bobbin and supplied to a predetermined machine, wherein
each of the spindles is a single spindle having at least
two bearings in the middle portion thereof as seen from
the front side and extending right/leftward to form '
holders for fixedly supporting the bobbins, and a
plurality of the spindles are arranged to form multiple
horizontal rows positioned in a multistage manner in the
vertical direction as seen from the lateral side; all the
spindles being driven in a predetermined rotational

direction by a single motor and a gearing means while a

rotational speed thereof is variable.

3. A creel as defined by claim 1 or 2, wherein the
means for driving spindles is a plurality of systems,

each comprising a motor and a gearing means so that the
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- 6- nmeans and a tw sting nmechani smaccording to the present invention;

L]

Fi.g. 3 illustrates a w nding shape of non=t®dst yarn forned on a bobbin
(al um num pirn) provided with a bobbin attachnent according to the present
i nventi on; Fig. 4 illustrates another w nding shape of non- tw st yarn

formed on a bobBiSPRISAITRIrIESCH AR FhARGS dehmi Hertienah $bperhion and
attachment accorgiengdtattitthal speed of the spindle.

4, A creel as defined by claim 1, 2 or 3, wherein
the predetermined machine is a loom or a warper.

—_—
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present invention; Fig. 5is-a‘drawing.illustrating.one enbodi ment of
a bobbi‘n attachnment used for the present i-nganti on, wherein (A) shows a
bobbi n attachnment to be fitted on a bobbin on which a non-twi st yarn is
wound, (B) shows a yarn adjustment ring (Oring) to be nounted on the

bobbi n attachment of Fig. 5(A) ABSTRACTS OEWTHENDISSLOSIRE adj ust nent ri ng
to be nmounted on the bobbin attachnment of Fig. 5(A); Fig. 6

illustrates a withdrawal of :non-tw st yarn positioned on a creel according
to the present invention;

CREEL WITH TWISTING DEVICE

A creel is provided for directly supplying twist
yarns to a predetermined machine such as a loom or a
10 warper from non-twist yarn bobbins.
In a creel 1 for supplying twist yarns airanged in
parallel to each other to a predetermined machine, each
of which is pfepared by withdrawing a non-twist yarn 2
from one of bobbins 3 arranged on the creel and twisting
| 15 the non-twist yarn 2 midway of the supply passage to the
predetermined machine, comprising a plurality of
spindles 5, each supporting the respective bobbin 3 and
at least one means 6 and 6a for driving the spindles 5 in
an optional rotational direction and at an optional
20 rotational speed, and an attachment 7 with a yarn
storage 8 mounted at a tip end of the bobbin 3 fixedly
supported on the spindle 5 and on which a yarn adjustment
ring 9 is fitted, wherein after the non-twist yarn 2
withdrawn from the bobbin 3 passes the yarn storage 8 and
25 the yarn adjustment ring 9 while directed to the
‘predetermined machine, a twist is imparted to the non-
twist yarn 2 to obtain twist yarn 4.

~—
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and Fig. 7 illustrates the vmthdrawal of non-twi st yarn as seen from
the withdrawal side in Fi'g. 6.  ~ DESCRI PTI ON OF THE PREFERRED

EMBCGDI MENTS As stated above, a novel technique is used in a creel
according to the present invention, that is, this creel is different from
that of the prior art and provided with a new tw sting apparatus.

According to the creel of the present inva@pfion, as shown in Fig. 2, a
bobbi n carrying a non-tw st yarn and fixedly supported by a spindle rotates
SO that t he yarn .
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i's unwound, in which a size of ballooning varies in accordance with a
position at which the non“twi st yarn is rel eased fromthe bobbln A yarn

| ength withdrawn fromthe bobbin also varies as the baIIoonlng si ze
changes. Since the non-twisted yarn is restricted not to freely be
drawn out by the action of the yarn adj ust t ring provided at an exit of
the yarn storage in the 7
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-7- - bobbin attachnent, a |eading end of Yarn excessivety released in
accordance with the variation of the ballooning is tenporarily stored on
the yarn storage by wapping around it.

vari es in accordance

Fig. 3

A length of the wapping yarn
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with-the variation of the ballooning so that yarn withdrawal is controll ed.
In addition, the yarn adjUstnent ring has functions for iffparting
substantially a constant tension to the withdrawn yarn as well as

mai ntai ning a constant tw st nunber in the yarn, because the twist is

i nparted to the yarn after the yarn has pjsged the exit. According to
the action of the combination of storage ahd yarn adjustnment ring in the
bobbi n attachment, stable unw nding and uniformtw sting of the non-tw st
yarn can be achieved so that supply of tw st
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yarns to ,a predeterm ned

nachi ne such as a loomor a warper :is possible.

Further in the pr esent i nv@Rtion, as shown in Fig. 2, the §b|ndle Is a

si ngl & spi ndl e having at
seen fromthe front side
form hol ders for fixedly
assuned that the spindle
bobbin in Fig. 2 rotates
count ercl ockwi se as seen

Fig.5(C)

Width 2.1 Depth 2.0 F l g 5 (B)

| east two bearings at m ddl e portion thereof as
of a creel body and extending right/leftward to
supporting the bo S. That is, if it is
rotates in the arr Wkd direction, a rightside
cl ockwi se, while a leftside bobbi n rot at es
fromthe yarn w t hdr awal
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Mg’
direction. ~ Accordingly, on the right side in Fig. 2, the non- tw st
yarn is twisted to be on S-twist by the spindle rotation if the«~bobbin is
positioned so that the yarn unwi nding direction is clockw se, while on the
|l eft side in Fig. 2, the non-twist yarn is twisted to be a Z-twist by the
spindle rotation if the bobbin is positioned so%at t he yarn unw ndi ng
direction is counter clockw se. If the spirfdfe rotation is opposite to
that of the enbodi ment shown in Fig. 2, the bobbins of the non-tw st
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-8- yarn are, of course, positioned to match whereby ZzZ- t-wst Is inparted
I n the ri ght side bobbi n&nd S-twist is

P
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1. Field of the Invention

The present invention relates to a creel for
twisting non-twist yarn and supplying the same to a
predetermined machine such as a loom or a warper.

2. Background Arts

For the production of a belt-like woven cloth
ih the prior art, while using a twist yarn as a warp,
such as a safety belt or a sling, there is a method in
which a beam is prepared by winding thereon a _
predetermined number of twist yarns before a weaving
operation, or a method in which a bobbin is formed by
winding thereon a preliminarily prepared twist yarn and a
plurality of the bobbins are arranged on a creel to be_
supplied to a loom as warps. -

There are problems when a twist yarn is used
for a weaving operation as a warp yarn. That is, it is
necessary to vary a twist number in accordance with the
use of a woven cloth and/or specific properties of the
yarn-so that the required feeling to the touch is
obtained in the resultant cloth.  Since a yarn twisting
is not usually carried out by a weaver but is done by an
outside twister, it is almost impossible to change a
twisi number after the yarn twisting has been completed,
even if it has been found that the twist number is
unsuitable for the desired cloth. Also, since it is not
certain that the same length of twist yarn is wound on
the respective bobbin, a waste of the twist yarn may be
generated due to this difference of the yarn length
between the bobbins.

Moreover, since a length of the twist yarn
wound on a bobbin is at most one half, usually less than
one thirxrd of that of a large packaged material yarn
bobbin, a troublesome bobbin exchanging and yarn tying
operation is necessary midway in the weaving process,

This Sheet Has Been R : This is the replacement sheet
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in the tied portion and cannot be used. As stated above,
when a cloth is woven while a twist yarn is used as a
‘warp yarn, there are more inconveniences compared with a
case when non-twist yarns are directly supplied to a loom
from a creel.
On the other hand, when a non-twist yarn is
used as a warp yarn and is directly supplied from a
creel, it is almost unnecessary to tie original yarns to
each other during the weaving process, because the yarns
are supplied from the respective large packaged bobbins.
Further since an unwinding process and a warping process
can be eliminated and a yarn twisting through an outside
twister is unnecessary, the productivity thereof is
superior to that of the former. However, there are
several problems in the product quality in that the
feeling to the touch is limited to a narrow range,
resiliency is poor and durability against abrasion is
inferior. 1In addition, there are also problems in the
_ weaving process in that many fluffs occur in the warps
due to filament breakages in non-twisted yarns, because
of which in an extreme case the loom must be stopped and
returned to a normal state.
To solve the above problems, the present
inventors proposed in Japanese Patent. Application
No. 57-029084 a creel in which a plurality'of bobbins are
arranged, each carrying a non-twist yarn thereon and
provided with a twisting device similar to a flyer
mechanism, and the non-twist yarn is delivered from the
bobbin and simultaneously twisted thereby. According to
this creel, the non-twist yarn in a large packaged bobbin
can be supplied to a loom while being twisted but there
is a serious problem in that the installation cost is
expensive.
To obtain effects similar to the above
apparatus at a relatively lower installation cost, in

Japanese Patent Application No. 60-189847, a creel was




are arranged, on each of which a non-twist yarn 2 is wound “
yarns 2 arpatgawound and withdrawn fromthe respective bobb
supplied in a paﬂaﬂlﬁ[ﬁnﬁﬂmer as a sheet gf _twist yarns 4 to a
predeterm ned machine 13 (for exanple a loomin Fig. 1) via a group of
warping rollers 12. The predeterm ned machine 13 nay be a warper.
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structure. Accordingly, various inconveniences could be
'solved,'which occur when the weaving operation is carried
out by using the twisted yarn. However, this was not a
perfect solution to the problems inherent in the prior
art because the installation cost is not drastically
reduced compared with a cost for the yarn twisting
process. >

In addition, in the above two prior arts, a
spindle driving means constituting a main part of the
twisting mechanism is described as a combination of shaft
and bevel gears, which is so complicated in structure
that a reduction in the installation cost is prevented.

In Japanese Patent Application No. 60-189847,
an apparatus is disclosed, which supplies twist yarns
having S twist and 2 twist, respectively. In this
apparatus, although a rotational direction of the spindle
can be changed by varying a belt wrapping arrangement
while using a single motor, or by using two driving
systems, it is not clear that the rotational speed, that
is, the twist number is variable.

Further, in the above two documents, while
there is only a disclosure in that a material yarn formed
on a straight paper tube (cylindrical paper tube) is
used, there is no disclosure regarding the use of a
tapered paper tube or an aluminum pirn, from which a yarn
is withdrawn in one direction.

If twist yarns are supplied to a loom for
weaving a cloth of a simple design, the abovesaid prior
art can be satisfactorily applied.

However, in a complicated cloth in which yarns
of various kinds and/or of thickness are mixed, it is
necessary to use an apparatus which can change not only a
rotational direction but also a rotational speed (twist
number) of a yarn to be treated. Moreover, a creel is

™
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desired which can be also used for bobbins other than a
straight paper tube.

It is a primary object of the present invention
to provide a method for directly supplying twist yarns
from a creel to a loom, which can stand comparison with
the prior art in which non-twist yarn is supplied
directly from a creel to a loom. It is a secondary
object of the present invention to provide an improved
creel in which a twist number and a twist direction of
the supplied yarn can be changed if necessary and which
has advantages in that the selection range of bobbin
shape on which a non-twist yarn to be treated is wound
can be widened to a great extent, the use thereof can be
extended, and drastic reduction in the installation cost
is possible.

SUMMARY OF THE INVENTION

The present invention has the following constituent
features for achieving the above objects.

According to a first aspect of the present
invention, a creel is provided for supplying twist yarns
to a predetermined machine in parallel to each other,
each of which is prepared by withdrawing a non-twist yarn
from one of multiple bobbins arranged on the creel and
twisting the non-twist yarn midway of the supply passage
thereof to the predetermined machine, comprising a
plurality of spindles, each supporting a respective
bobbin and at least one means for driving the spindles in
an optional rotational direction and at an optional
rotational speed, and an attachment with a yarn storage
mounted at a tip end of the bobbin fixedly supported on
the spindle and on which a yarn adjustment ring is
fitted, wherein after the non-twist yarn withdrawn from
the bobbin passes the yarn storage and the yarn
adjustment ring while directed to the predetefmined
machine, a twist is imparted to the non-twist yarn to
'obtain a twist yarn.

According to a second aspect of the present
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splndles, each fixedly supporting a bobbin on which a
non-twist yarn is wound so that the bobbin is rotatable
together with the spindle and at least one means for
driving spindles, in which a twist is imparted to the
non-twist yarn while the non-twist yarn is withdrawn from
the bobbin and supplied to a predetermined machine,
wherein each of the spindles is a single spindle having
~Et least two bearlngjnn the middle portion thereof as
‘seen from the front side and extending right/leftward to
form holders for fixedly supporting the bobbins, and a
'plurality of the spindles are arranged to form multiple
horizontal rows positioned in a multistage manner in the
vertical direction as seen from the lateral side; all the
spindles being driven in a predetermined rotational
direction by a single motor and a gearing means, while
rotational speed thereof is variable.
Preferably the means for driving spindles is a

plurality of systems, each comprising a motor and a
gearing means so that the respective system can change
the rotational direction and the rotational speed of the
spindle. -

According to the adoption of the above novel
techniques, it is possible to reduce the number of parts
necessary for the construction of this kind of creel as
well as drastically cut down the installation cost
because inexpensive materials can be used therefor.

In this regard, since "yarn adjustment ring", "yarn
storage" and "bobbin_attachment" are completely novel
parts for constructing a twisting apparatus and are newly
defined in this specification by the present inventors,
these will be described later in more detail.

' BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates one embodiment ef a creel
structure provided with a twisting apparatus according to
the present invention;

Fig. 2 illustrates one embodiment of a spindle drive
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Fig. 3 illustrates a winding shape of non-twist yarn
formed on a bobbin (aluminum pirn) provided with a bobbin
attachment according to the present invention; |

Fig. 4 illustrates another winding shape of non-
twist yarn formed on a bobbin (cylindrical paper tube)
provided with a bobbin attachment according to the
present invention;

Fig. 5 is a drawing illustrating one embodiment of a
bobbin attachment used for the present invention, wherein
(A) shows a bobbin attachment to be fitted on a bobbin on
which a non-twist yarn is wound, (B) shows a yarn
adjustment ring (O-ring) to be mounted on the bobbin
attachment of Fig. 5(A) and (C) shows another yarn
adjustment ring to be mounted on the bobbin attachment of
Fig. 5(A);

Fig. 6 illustrates a withdrawal of non-twist yarn
positioned on a creel according to the present in&ention;
and

Fig. 7 illustrates the withdrawal of non-twist yarn
as seen from the withdrawal side in Fig. 6.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

As stated above, a novel technique is used in a
creel according to the present invention, that is, this
creel is different from that of the prior art and
provided with a new tﬁisting apparatus.

According to the creel of the present invention, as
shown in Fig. 2, a bobbin carrying a non-twist yarn and
fixedly supported by a spindle rotates so that the yarn
is unwound, in which a size of ballooning varies in
accordance with a position at which the non-twist yarn is
released from the bobbin. A yarn length withdrawn from
the bobbin also varies as the ballooning size changes.

Since the non-twisted yarn is restricted not to
freely be drawn out by the action of the yarn adjustment
ring provided at an exit of the yarn storage in the
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released in accordance with the wvariation of the
ballooning is temporarily stored on the yarn storage by

wrapping around it.

A length of the wrapping yarn varies in accordance
with the wvariation of the ballooning so that yarn
withdrawal is controlled.

In addition, the yarn adjustment ring has functions
for imparting substantially a constant tension to the
withdrawn yarn as well as maintaining a constant twist
number in the yarn, because the twist is imparted to the
varn after the yarn has passed the exit.

According to the action of the combination of
storage and yarn adjustment ring in the bobbin
_attachment, stable unwinding and uniform twisting of the
non-twist yarn can be achieved so that supply of twist
yarns to a predetermined machine such as a loom or a
warper is possible. '

Further in the present invention, as shown in
Fig. 2, the spindle is a single spindle having at least
two bearings at middle portion thereof as seen from the
front side of a :creel body and extending right/leftward
to form holders for fixedly supporting the bobbins.

That is, if it is assumed that the spindle rotates
in the arrowed direction, a rightside bobbin in Fig. 2
rotates clockwise, while a leftside bobbin rotates
counterclockwise as seen from the yarn withdrawal
direction.

Accordingly, on the right side in Fig. 2, the non-
twist yarn is twisted to be on S-twist by the spindle
rotation if the bobbin is positioned so that the yarn
unwinding direction-is clockwise, while on the left side”
in Fig. 2, the non-twist yarn is twisted to be a Z-twist
by the spindle rotation if the bobbin is posiﬁioned so
that the yafn unwinding direction is counter clockwise.

If the spindle rotation is opposite to that of the
embodiment shown in Fig. 2, the bobbins of the non-twist
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yarn are, of course, positioned to match whereby Z-twist
is imparted in the right side bobbin and S-twist is
imparted in the left side bobbin.

In this regard, in a zone in which all the spindles
therein are associated with a common drive means, the
twisting directions are opposite to each other in the
right side bobbin and the left side bobbin, while the
rotational speeds, that is, twist numbers thereof are
equal to each other.

The spindle drive means comprises a plurality of
systems, each consisting of a motor and gearing means.
The respective system is adapted to drive a group of
spindles. belonging thereto so that the rotational
direction and the rotational speed can be optionally
changed. Thereby, the twist number and/or the twist
direction can easily be varied when the quality or
thickness of yarns in one spindle group is different from
that in an other spindle group, if necessary.

One embodiment of a creel according to the present
invention will be described in detail with reference to
the drawings.

Fig. 1 is a side elevational view showing an overall
structure of one embodiment of a creel according to the
present invention, in which a predetermined number of
bobbins 3 (60 on one side and 60 on the other side, total
120 in Fig. 1) are arranged, on each of which a non-twist
varn 2 is wound. The non-twist yarns 2 are unwound and
withdrawn from the respective bobbins 3 and supplied in a
parallel manner as a sheet of twist yarns 4 to a
predetermined machine 13 (for example a loom in Fig. 1)
via a group of warping rollers 12.

The predetermined machine 13 may be a warper.

Fig. 2 illustrates on embodiment of a twisting part,
in which the creel 1 is provided with spindles 5 for
fixedly holding bobbins 3 and is rotatable therewith, a
motor 6 and a gearing device 6a for driving the
spindles 5. At a free end of the respective bobbin 3, a
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bobbin attachment 7 is fitted, having a yarn storage 8 on
which a yarn adjustment ring 9 is fitted. A shown in
Figs. 6 and 7, as a non-twist yarn 2 wound on the

bobbin 3 is unwound and released from the bobbin 3 when
the bobbin is rotated by the spindle, a ballooning 10 is
generated and a leading end 10a thereof enters the yarn
storage 8 of the bobbin attachment 7.

The yarn 2 wraps around the periphery of the yarn
storage to an extent within one round which varies in
accordance with a size of ballooning and then passes by
the inner side of the yarn édjustment ring.

Immediately after the yarn has passed by the yarn
adjustment ring, a predetermined twist is imparted to the
yarn due to the rotation of the bobbin attachment 7.

While the bobbin 3 used in the creel 1 of the
present invention is a cylindrical paper tube in Fig. 2,
bobbin shapes, materials and structures may be optionally
selectable in the present invention. That is, it may be
a cylindrical bobbin, a tapered tube or a pirn, except
for a double flanged bobbin. Also a yarn wound on the
bobbin may be a twistless yarn or a producer’s low twist
varn (included in a "non-twist yarn" as defined in the
present invention).

In the present invention, if a bobbin is of a type
from which a yarn can be withdrawn only in one direction,
such as a tapered paper tube, the bobbin cannot be held
in a reversed position. In such the case, two kinds of
yarn bobbins may be specially prepared in which the yarn
unwinding directions therecof are different from each
other so that the yarn twisting operation as described
above can be similarly applied thereto.

Also, a thickness of the non-twist yarn is not
limited but can be optionally selected in accordance with
the use of the cloth in which the yarn is woven.

If necessary, the yarns may be wound in a doubled
state, whereby the same effect as a double-twist yarn can

be obtained.
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the creel for erVLng the spindles 5 in Fig. 1, either a
single motor or a plurality of motors may be used. Also
the motors may be installed either in the upper or lower
portion of the creel.

Fig. 2 is a partial view of a twisting mechanism, in
which a plurality of spindles 5, not shown, are |
rotatingly driven by a motor 6 and a gearing device.

The gearing device is not limited to a particular
type but may be of a chain drive type, a timing belt type
or the like, of which a chain drive type is most
preferable because the installation cost is inexpensive.

In Fig. 2, a cylindrical paper tube is used as a
bobbin and a single spindle 5 is provided while
penetrating two central frames so that bobbins 3a, 3b are
fixedly held on the right and left extendlng portions,
respectively.

This driving system is very simple in structure and
greatly contributes to the reduction of installation
cost. :

Since the bobbin is fixedly positioned on the
spindle so that an unwinding direction of a non-twist
yarn coincides with that of the spindle rotation, usually
it is necessary that the bobbins held on one side of the
spindle are reversely inserted onto the spindle relative
to the bobbins held on the other side of the 'spindle.

Accordingly, if the bobbin on the right side of
Fig. 2 is held so that the unwinding direction of the
non-twist yarn is clockwise, the non-twist yarn is
twisted by the spindle rotation to be a S twist.
Contrarily, the bobbin on the left side of Fig. 2 is held
so that the unwinding direction of the non-twist yarn is
counterclockwise, and the non-twist yarn is twisted by
the spindle rotation to be a Z twist.

If a bobbin is of a type in which a yarn can be
withdrawn from the bobbin only in one direction, it is
impossible to reversely hold the bobbin, but in such the
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which the yarn unwinding directions of the two kinds of
bobbins are opposite to each other, the yarn twisting
operation as described above can be similarly applied
thereon. .

If necessary, spindles may be individually provided
on either sides of the creel and driven to rotate in
different directions between the right and left side
spindles, so that the same directional twist can be
imparted. Also in this structure, if the spindle is a
hollow spindle so that a core element passes therethrough
during the twisting operation, it is possible to use the
creel according to the present invention as a covering
yvarn forming machine.

According to a creel of the present invention, a
non-twist yarn 2 is processed to be a twist yarn 4 by
unwinding the non-twist yarn from a bobbin 3 while
rotating the bobbin 3. A twist number necessary for
forming a twist yarn 4 is determined by the bobbin
rotation and the withdrawal speed of the non-twist yarn
from the bobbin.

.Therefore, in the present invention, it is'necessary
that the creel has a structure for rotating the bobbin 3
in a desired direction and a structure for driving the
bobbin at a desired rotational speéd.

Also in the present invention, all of twist yarns 4
withdrawn from the creel may have the same twist number
and/or the same twisting direction. Alternatively, a
part of the twist yarns have a twist number and/or a
twisting direction different from that of the other pért
of the twist yarns. '

The bobbins 3 arranged on the creel 1 according to
the present invention are preferably rotated as a group
in a desired direction by the motor 6 or the gearing
device 6a in the respective drive system.- Preferably the
rotational speed of the respective drive system is freely
adjustable so that a desired twist number can be obtained
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which a yarn can be withdrawn fromthe boppin only in one direction, it is
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"in the twist yarn.

Of course, it is possible to drive all the drive
systems at the same rotational speed.

That is, with reference to Fig. 1, motors 6-1
through 6-6 are positioned on the rear portion of a
creel 1, each of which drives a group of spindles
arranged on a horizontal plane through a drive means not
shown. Preferably the respective drive system is adapted
so that a rotational direction and a rotational speed
thereof can be defined independently from other systems.

According to this structure, a twist number
corresponding to a thickness and/or the use of a warp
yarn can be obtained by changing the rotational speed of
the respective drive system.

If necessary, non-twist yarns are supplied as they
are while keeping spindles stationary.

The rotational direction can be easily changed by
using any of known means for switching the rotational
direction, or by varying a wrapping arrangement of a belt
or chain.

In one embodiment, a gear box is attached to the
motor 6, for reducing the rotational speed of the motor 6
by one tenth. For example, when the motor rotates at
1800 rpm from 60 Hertz current, the output rotational
speed is 180 rpm. The rotational speed of the motor is
controlled by frequency modulation through an inverter
under the supervision of a controller in this embodiment.
The frequency varies from 0 Hertz to 120 Hertz, which
theoretically corresponds to the output rotational speed

" 0of 0 rpm through 360 rpm.

While one group of spindles arranged in one
horizontal plane are driven by the respective drive
system including one motor in Fig. 1, it may be possible
to drive a plurality of spindle groups by one motor by
providing a plurality of gearing means. A distance
between the adjacent spindles is determined by taking a
size of bobbin usually used and an amount of yarn wound
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thereon into account.

Various examples in which a cloth is woven while
using a creel according to the present invention will be
described below, in which a narrow width needle loom is
used for weaving two tape cloths.

1) When the motors 6-1 through 6-6 are driven to
rotate in the same direction and at the same rotational
speed, the twist number is equal in all the bobbins but
the twisting direction in one side bobbin is different
from that in the other side bobbin as seen from the front
side of the creel. 1In this case, if yarns on the
respective sides are allocated to the right and left
sides of the loom, the resultant right and left cloths
are composed of yarns having different twist directions
from each other. ,

2) If Z-twist yarns and S-twist yarns are
respectively grouped between the exit of the creel and
the warping rollers 12, S-twist yarns and Z-twist yarns
of a predetermined width alternate in the left side cloth
and the right side cloth on the loom. If a herring-bone
twill is woven by using the same directional twist yarns,
an appearance of twill line is different in accordance
with the twill direction. According to this method, it
is possible to change the twisting direction in every
twill line so that the appearance becomes even throughout
the surface of the resultant cloth. It is easy for a
person with ordinary skill in the art to group the yarns
as stated above in accordance with the specification of
the desired cloth.

3) If the motors 6-1, 6-3 and 6-5 are rotated in
one direction and the motors 6-2, 6-4 and 6-6 are rotated
in the opposite direction to the former, Z-twist yarns
and S-twist yarns are mixed in the respective side of the
creel 1. The left side yarns and the right side yarns on
the creel are supplied to the loom as they are so that
left and right tape cloths are woven on the loom. In
general, when relatively hard twist yarns, each twisted
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is a drawback in that the resultant cloth is liable to be
distorted. Contrarily, in the abovesaid cloth, the Z-

twist yarns and the S-twist yarns are mixed and balanced
in one cloth, whereby no distortion occurs in the
resultant cloth.

4) If one wishes to use yarns having different
thicknesses and/or different twist numbers in one tape
cloth, the respective motors 6-1 through 6-6 are driven
at optional rotational speeds so that the warps have
desired twist numbers. If necessary, some of the motors
may be stopped so that non-twist yarns are supplied.

5) If all the motors are kept stationary, only
non-twist yarns or twist yarns can be supplied as they
are in the same manner as the conventioconal creel.

While the above description was given for the case
in which a creel is used for supplying yarns to a loom,
the present invention is not limited to this case but can
be used for supplying yarns to a warper. In this regard,
if the creel is used for the warper, it is necessary that
a motor and a gearing means are designed in a high speed
manner, because the winding speed of the warper is far
higher than that of the loom.

Next, a method for twisting'a non-twist yarn while
using'a bobbin attachment and a yarn adjustment ring will
be explained in detail below.

The twisting method according to the present
invention is novel and very simple compared with any
conventional twisting methods, whereby a twisting cost
can be reduced.

For example, whenla narrow width cloth is woven by a
needle loom at a weaving speed of 2000 pick/min, a warp
supply speed is about 1.5 m/min if a weft is picked at a
rate of 33 pick/inch, and about 3.0 m/min if a weft is

. picked at rate of 16.5 pick/inch. Since the weaving
speed is relatively low as described above, to obtain a

twist yarn having a twist number of 100 t/m, it is
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non-tw st yarn f i while rotating the bobbin 3. A %gi@%pnunber
necessary for faﬂﬂlﬂﬁﬂ!ﬂ arn 4 is determ ned hygehe b8bkikk KgPation

and the w t hdr awel 0 t non-tw st yarn fron1t%e bobbi n

Therefore, in the present invention, it 1§ recessary that the creel has a

structure for rotating the bobbin 3 in a desired direction and a structure

for driving the bobbin at a desired rotational speed. _ Al'so in the
present i nveruyfgiicignt dfo txptate athe bpbbin at 150 rpm if a warp is

supplied at 1.5 m/min, and at 300 rpm if a warp is
supplied at 3.0 m/min. At such a relatively low speed,
there is no practical problem even if manufacturing

accuracies of spindle, bobbin holding means and bobbin
attachment are relatively low.

Basically, a yarn is twisted oniy when the yarn is
withdrawn from a bobbin while the bobbin is rotated in
the yarn unwinding direction. However, when the bobbin
is merely rotated, a twist number becomes unstable
because the respective position at which the yarn
twisting is initiated varies due to the variation of
ballooning size in accordance with the change of
positions on the bobbin at which the yarn is released.

In the extreme case, the yarn release itself becomes
difficult because the released yarn is wrapped around the
bobbin or -entangled with the adjacent yarn, which causes
a yarn breakage and results in the interruption of the
weaving operation. The present invention aims to solve
such problems by absorbing the ballooning fluctuation so
that a yarn is released in a stable state so as to fix a
position at which a twisting is initiated and to maintain
a yarn tension substantially at a predetermined level. |

That is, the twisting system according to the
present invention is characterized by two elements; one
is a bobbin attachment 7 consisting of a-part by which it
is fixed on the bobbin and a yarn storage 8 for
temporarily storing a yarn length released from the
bobbin which fluctuates due to the ballooning, so that
the yarn releasing length is compensated, and the other
is a yarn adjustment fing 9 mounted on the tip end of the
yarn storage for restrictino a non-twist yarﬁ so as not
to be freely released from the bobbin so that the
excessive yarn length is wrapped around the yarn storage
if necessary and a predeﬁerminéd tension is imparted to
the yarn. 1In this connection, the yarn-twisting is
initiated upon the yarn has passed the yarn adjustment
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t-wi sting direction. , a part of the twi st yarns have a tw st
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the present invention are preferably rotated as a group in a desired
direction by the notor 6 or the gearing device 6a in the respective drive
system Preferg?hﬁ‘the rotational speed of the respective drive systemis

freely adjustable”so that a _desired tw st _nunber can be obtai ned
The bobbin attachment 7, the yarn storage 8 and the

yarn adjustment ring 9 will be described in more detail
below. _

Fig. 5(A) illustrates a side view of one embodiment
of a bobbin attachment 7 according to the present
invention, which is suitably used for an aluminum pirn
shown in Fig. 3. Fig. 5(B) illustrates one embodiment of
a yarn adjustment ring 9 used while mounted on the bobbin
attachment shown in Fig. 5(A), which is preferably an
O-ring defined by JIS and made of a synthetic rubber.

The yarn adjustment ring 9 may be of any other type,
provided it has a predetermined elasticity and friction
so that a non-twist yarn 2 is braked thereby not to
freely be released. from the bobbin, whereby a
predetermined tension is imparted to a twist yarn.

While any materials may be used for the yarn
adjustment ring 9 provided the abovesaid functions are
obtained, one selected from synthetic resins, synthetic
rubbers and natural rubbers may be preferably used. The
yarn adjustment ring is not limited to a mere ring but
may be provided with a plurality of whisker-like
projectioné 201 slanted in one direction on the innerside
a ring body'200 made of a synthetic resin as shown in
Fig. 5(C).

The yarn storage 8 according to the present
invention is provided on the outer periphery of the
bobbin attachment 7 as a groove having a proper width and
depth. The width and depth of the yarn storage 8 are
preferably determined to be the optimum dimensions by
mainly taking a ballooning shape varying in accordance
with the kind of non-twist yarn wound on the bobbin 3,
varn thickness, number of filaments, twist numbexr, yarn
releasing speed and bobbin rotational speed into account
as well as secondarily taking a material, elasticity and
friction of the yarn adjustment ring into account. In

any case, the yarn storage is necessarily designed so
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that the 1eading end of the baliooning can enter in the
yarn storage even though the non-twist yarn is withdrawn
from the bobbin at any point thereof. For this purpose,
as shown in Fig. 4, a hood 80 is preferably provided on

" the bobbin attachment 7 closer to yarn layers on the

bobbin for covering the bobbin.

- While a size of the yarn ballooning varies in the
creel according to the present invention upon the release
of yarn from the bobbin in accordance with various
factors, such as a yarn material, yarn thickness, package
diameter, yarn releasing position'or a bobbin rotational
speed, the ballooning largely expands when the yarn is
withdrawn from a forward region of the bobbin, and hardly
expands when it is withdrawn from a rear region of the
bobbin. '

This means that a delivered yarn length is longer
when the ballooning largely expands and is relatively
shorter when it does not expand. On the other hand,
since the yarn is taken up at a constant speed, the yarn
may be entangled around a bare surface of a bobbin end on
which no yarn layer is formed when the ballooning size is
large, if the yarn is released as it is. Accordingly,
the present invention provides the yarn storage 8 on the
bobbin attachment mounted at the bobbin end so that the
yarn is wrapped around the yarn storage.

However, since it has been found that the yarn
releasing state is still unstable according to the above
structure, the yarn adjustment ring 9 is mounted at the
end of the yarn storage 8, so that the yarn releasing and
twisting can be more stably carried out. Since the
withdrawn yarn is restricted by the yarn adjustment
ring 9, it is released from the bobbin while being hardly
wrapped around the yarn storage 8 when the ballooning
size is small, and the yarn is released from the bobbin
while wrapped around the yarn storage 8 so that the
released length is adjusted when the ballooning size is

larger. 1In this regard, a length of the.wrapped yarn did
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t hrough a drive means not shown. Preferably8the respective drive systemis

adapted so that a rotational direction and a rotational speed thereof can

be defined i ndependently from ot her systens. According to this

structure, a tDPEteRERB@rone round of the periphery of the yarn

storage B.

However, since the fluctuation of yarn tension
becomes large when an excessive resistance is added to
the wrapped yarn portion, the yarn storage surface is
preferably as smooth as possible so as to minimize the
tension fluctuation. The same effect is obtained by
providing a slight taper on the yarn storage 8 toward an
exit; i.e., the yarn adjustment ring“é. In this
embodiment, the bobbin attachment is manufactured by a
molding of plastics, which is relatively inexpensive.

While the ébove description was given for the
structures and functions when the creel is used as a
twisting apparatus, the creel can be used as a covering
varn forming machine provided the spindle is of a hollow
type, through which a core element is supplied.

In Fig. 1, the warping rollers 12 are arranged
between the creel 1 and the ptedetermined machine
(loom) 13, which rollers have a function to absorb a
tension unevenness in a group of yarns, if any. If an
excessive tension is applied to yarns when they are
twisted, which is not adequate for a yarn material or a
yvarn thickness, a sensor for detecting the weaving
tension and positively delivéring the yarns may be
provided in the above group of rollers.

As shown in Fig. 2, a single spindle 5 has at least
two bearings in a central portion thereof as seen from
the front side of the creel, and is adapted to fixedly
hold bobbins on both sides of the group of bearings.

When the single spindle rotates in one direction,
the right side thereof rotates clockwise as seen from a
releasing direction of a non-twist yarn in Fig. 2, while
the left side thereof rotates counterclockwise.

Accordingly, the bobbin is positioned on the spiﬁdle
so that the bobbin rotates in the unwinding direction by
the rotation of the spindle, whereby a non-twist yarn
withdrawn from the right side bobbin is twisted in an
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to a thickness and/or the use of a warp yarn can be obtalned

il e keepi ng spindles
al- direction can be easily changed by using

means for switching the rotat9 onal direction, or by varying a

wr appi ng arrangenent of a belt or chain. In one enbodi nent, a gear

is attached t
6

o the notor 6, for reducin? the rotational speed of t he not
S-twist and that from the left side bobbin.is twisted in

a Z-twist.

As long as the spindles are driven by the same
driving means, the right side yarn and the left side yarn
are twisted in directions opposite to each other, while
the rotational speeds are equal to each other, whereby
the twist numbers are equal to each other.

With reference to Fig. 2, a plurality of spindles 5
not shown are driven by the motor 6 and the gearing
device 6a.

- The gearing device for transmitting a torque from
the motor 6 to the spindle 5 is of any type such as a
chain drive type or a timing belt drive type, of which
the chain drive type is particularly preferable form the
view point of the reduction of installation cost.

Fig. 1 illustrates an embodiment in which a group of
10 spindles are arranged parallel to each other in a
horizontal direction as seen from the lateral side of a
creel and 6 groups of the spindles are arranged in a
multistage manner in a vertical direction. Six motoxs
are associated with the respective spindle groups in the
horizontal direction. Alternatively, all the spindles
are driven in one direction by a single motor and a
gearing device while the rotational speed thereof is
variable. Of course, a plurality of motors may be used
instead of the single motor, and may be positioned either
on the upper area or on the lower area of the creel.

Of them, the spindle drive mechanism is preferably
structured by a plurality of groups, each consisting of a
motor and a gearing device and adapted to rotate a group
of spindles in a desired direction at a desired
rotational speed.

In Fig. 1, six motors 6-1 through 6-6 are positioned
on the rear portion of the creel 1, each of which drives
a horizontal group of spindles by a gearing device not
shown. Preferably the respective drive system is adapted
to drive the spindle in the group so that the rotational.

box
or
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selected.

In the above description, while a combination of the
bobbin attachment and the yarn adjustment ring is used as
a twisting mechanism, the present invention should not be
limited thereto but may be used with another twisting
mechanism such as a known ring-traveller type mechanism.

The creel according to the present invention has the
following effects derived from the above structural
characteristics:

1) Since counterproductlve operations inherent to
the use of twist varns, such as a threading operation
onto a twister or an unwinding operation from a twist
bobbin, can be eliminated, a productivity is improved in
terms of manufacturing time or cost.

2) A yarn weight (length) wound on a bobbin is
less than that of a large packaged bobbin marketed from a
varn producer when a preliminarily twisted yarn is used.
Contrary thereto, it is possible to use the large
packaged bobbin as it is according to the present
invention.

3) The present invention is very simple in
structure compared to the conventional twisting system
such as a flyer system or a ring-traveller system, and
requires much fewer parts. In addition, all the parts
are commercially available except for a bobbin
attachment. As a result, the twisting mechanism can be
manufactured at a lower cost whereby the production cost
of a desired cloth can be drastically reduced.

4) According to the creel of the present
invention, in addition to the.above effects, even when
the S-twist yarns are used mixed with Z-twist yarns, the
possibility of an erroneous yarn arrangement can be
avoided. By mixing the S- and Z-twist yarns in one
cloth, it is possible to easily avoid distortion of the
resultant product. '

5) It is possible to easily impart a suitable
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twist number to a yarn in accordance with the variation
of the material, thickness and use thereof.

6) When a multifilament yarn is twisted to be a
relatively hard twist yarn, the operability thereof is
worsened by a snarl in the twisted yarn due to the
untwisting phenomenon, whereby an anti-snarl treatment is
necessary. According to the present invention, such an
anti-snarl treatment is unnecessary.

7 Since a yarn having a desired twist number can
be supplied directly to a loom, a tough product having a
good feeling to the touch and a superior abrasive
durability can be obtained. This product also has a
superior appearance without yarn damage compared with a
product obtained from preliminarily twisted yaxns.

8) Since a driving device has an ability to vary a
spindle rotational speed in the present invention, it is
possible to easily change the twist number while the
weaving_operation is being conducted, whereby the feeling
to the touch of the product is adjustable while one is
observing the same.

9) It is known that a twist yarn obtained by a
twister is generally has an inferior breakage strength
relative to an original non-twist yarn. On the contrary,
a breakage strength of a twist yarn according to the
present invention is hardly lowered relative to the
original yarn. Accordingly,.the twisting system of the
present invention is very useful for the production of a
seat belt or the like in which a very large breakage
strength is required.
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rotate in the same direction and at the Zame rotati onal Speed, the tw st
nunber is equal in all the bobbins but

CLAIMS

1. A creel for supplying twist yarns arranged
parallel to each other to a predetermined machine, each
of which is prepared by withdrawing a non-twist yarn from
one of multiplé\bobbins arranged on the creel and
twisting the non-twist yarn midway of the supply passage
.to the predetermined machine, comprising a plurality of
spindlés, each supporting the respective bobbin, and at
least one means for driving the spindles in an optional
rotational direction and at an optional rotational speed,
and an attachment with a yarn storage mounted at a tip
end of the bobbin fixedly supported on the spindle and on
which a yarn adjustment ring is fitted, wherein after the
non-twist yarn withdrawn from the bobbin passes the yarn
storage and the yarn adjustment ring while being directed
to the predetermined machine, a twist is imparted to the
non-twist yarn to obtain a twist yarn.

2. A creel, comprising a plurality of spindles,
each fixedly supporting a bobbin on which a non-twist
yarn is wound so that the bobbin is rotatable together
with the spindle and at least one means for driving
sg%ndles, in which a twist is imparted to the non-twist
varn while the non-twist yarn is withdrawn from the
bobbin and supplied to a predetermined machine, wherein
each of the spindles is a single spindle having at least
two bearings in the middle portion thereof as seen from
the front side and extending right/leftward to form
holders for fixedly supporting the bobbins, and a
plurality of the spindles are arranged to form multiple
horizontal rows positioned in a multistage manner in the
vertical direction as seen from the lateral side; all the
spindles being driven in a predetermined rotational
direction by a single motor and a gearing means while a
rotational speed thereof is wvariable.

3. A creel as defined by claim 1 or 2, wherein the
means for driving spindles is a plurality of systems,
each comprising a motor and a gearing means so that the
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and the +ight side cloth on the loom If a herring- gﬂgﬂgnﬁéu?m?c&q&ﬁthw1

.using the same directional tw st.yarns, an appearanc

di fferent ]”H‘ Hm:m@pw:eﬂh the twill direction. Accordin (»H: ,@ t hod,
it is pOSSI he twisting direction in epgfes tw n&98o t hat
t he appeara n t hr oughout th? surface of the resultant cl ot h.
It is easy for person mnth ordi nary ski ? in the art to group the yarns
as stated above in accordance with the specification of the desired cloth.

3) It the motors 6-1, 6-3 aebHracA’Gr PRl SESETOSURE

CREEL WITH TWISTING DEVICE

A creel is provided for directly supplying twist
yarns to a predetermined machine such as a loom or a
warper from non-twist yarn bobbins. _

In a creel 1 for supplying twist yarns arranged in
parallel to each other to a predetermined machine, each
of which is prepared by withdrawing a non-twist yafn 2
from one of bobbins 3 arranged on the creel and twisting
the non-twist yarn 2 midway of the supply passage to the
predetermined machine, comprising a plurality of
spindles 5, each supporting the respective bobbin 3 and
at least one means 6 and 6a for driving the spindles 5 in
an optional rotational direction and at an optional
rotational'speed, and an attachment 7 with a yarn
storage 8 mounted at a tip end of the bobbin 3 fixedly
supported on the spindle 5 and on which a yarn adjustment
ring 9 is fitted, wherein after the non-twist yarn 2
‘withdrawn from the bobbin 3 passes the yarn storage 8 and
the yarn adjustment ring 9 while directed to the
predetermined machine, a twist is imparted to the non-

twist yarn 2 to obtain twist yarn 4.
(FIGURE 2)
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resul tant cl oth. 4) I f one wishes to use yarns having different
.thicknesses and/or different twi st nunbers in one tape cloth, the
respective notors 6-1 through 6-6 are driven at optTisas thetedlacamentsshests
so that the warps have desired tw st nunbers. If necessary, sone of the
notors may be stopped so that non-twi st yarns are supplied.g CEC @gg | f
all the notors are kept stationary, only non-tw st Y&%s or tw St rns can
be supplied as they are in the sane mann& as the conventional creel.

Wil e the above description was given for the case
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in which a creel is used for supplying yarns to a |oom the present
i'nvention is not limted to this case but can be used for supplying yarns
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I nvention is novel and very sinple conpared with any conventional tw sting
met hods, whereby a tw sting cost can be reduced. For exanple, when a
narrow width cloth is woven by a needle | oomat a weavi ng speed of 2000
pick/mn, a warp supply speed is about 1.5 mmn if ThiwlktthbSepl a
rate of 33 pick/inch, and about 3.0 mMmn if a weft is pi ckedeg{aeélg]tgg?%?eet
16.5 pick/inch. Since the weaving speed is rel ativel é iow as descri bed
above, to obtain a twist yarn having a twist nunber BR®f00 8/ PECi 1396s

Fig.5(A)
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supplied at 3.0 mmn. At such a relatively | ow speed, there is no

practical problemeven if manufacturing accuracies of ﬁ_ﬁé ndire rdptagenrent sheet
hol di ng means and bobbin attachnent are relatively | ow Basically, a
yarn is twisted only when the yarn is withdrawn from a bobbin ghll@ 5@5
bobbin is rotated in the yarn unwi nding direction. Hovnbai®:, V\)ﬂ n"f e bbin _
Is nerely rotated, a tw st nunber becones unstabl e because the respective
position at which the yarn twisting is initiated varies due to the

variation of ballooning size in accordancé with the change of
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“present invention is characterized by two elenents; one is a bobbin
attachnment 7 consisting of a part by which it is fixed i

yarn storage 8 for tenporarily storing a yarn length rgﬁghéggeﬁggﬁpgwgﬂgS&ﬁﬂ

bobbi.n which fluctuates due to the ballooning, so that the yarn rel easing

length is conpensated, and the other is a yarn adjust mpatesi rg3 9 {RuiE8éd on

the tip end of the yarn storage for restrigting a non-tw st yarn so as not .-

to be freely released fromthe bobbin so that the excessive yarn length is

wr apped around the yarn storage if necessary and a predetermined tension is
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yarn adjustment ring 9 will be described in nore detai | Thgligghe replacement sheet

5(A) illustrates a side view of one enbodi mrent of a bobbin aq¢%cqmgpmﬁg

according to the present invention, which is suitably usg for Yan al um num
of

pirn shown in Fig. 3. Fig. 5(B) illustrates one enbodi nent’
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- a yarn adjustnent ring 9 used while nounted on the bobbin attachnment shown
in Fig. 5(A), which is preferably an Oring defined byrpld & thedreplatemsnt gheet
synt hetic rubber. The yarn adjustnent ring 9 may be of any other type,
provided it has a predeterm ned elasticity and friction so tEﬁB awﬂé)q W st
yarn 2 is braked thereby not to freely be rel eased froRai®e bi i reby -
a predetermned tension is inparted to a twi st yarn. Wi | e any
materials may be used for the yarn adjustnment ring 9 provided the abovesaid
functions are obtai ned, one selected from &nthetic resins, synthetic
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rubbers and natural rubbers may be preferably used. The yarn adj ust nent
ring is not

limted to a nere ring but nmay be provided with a pluralit
whi sker-1ike projections 201 slanted in one direction ohighe thérRR'aE
ring body 200 nade of a synthetic resin as shown in Fig. 5(C).

The
yarn storage 8 according to the present invention is prgyjsded on tm Qﬁl’{er
peri phery of the bobbin attachnment 7 as a groove having a pro

depth. The width and depth of the yarn storage 8 are pref

to be the optimum di nensi ons by

Fig.6
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" mainly taking a ballooning shape varying.in accordance WhisHstthe rgplacemaent sheet

non-tw st yarn wound on the bobbin 3, yarn thickness, nunber of filanents,

. twi st nunber, yarn rel easing speed and bobbin rotationahaﬁgeedigntﬂNQQQQQnt
as well as secondarily taking a material, elasticity an iction of the

- yarn adjustnent ring into account. In any case, the yarn storage is

necessarily designed so

7




-. 17 - . that the | eadi ng end of the ballooning can enter in theggpp. zees
storage even though the non-tw st yarn Is wthdrawn fromthe bobbln at any

poi nt thereof.

preferably provided

This is the replacement sheet
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Claims:

A creel (1) for supplying twist yarns (4) arranged
parallel to each other to a predetermined machine _
(13), each of which is prepared by withdrawing a non-
twist yarn (2) from one of multiple bobbins (3)
arranged on the creel (1) and twisting the non-twist
yarn (2) midway of the supply passage to the
predetermined machine (13), comprising a plurality of
spindle (5) each supporting the respective bobbin
(3),
characterized by at least one means for driving the
spindles (5) in an optional'rotational direction and .
at an optional rotational speed, and an attachment _
(7) with a yarn storage (8) for'teﬁborarily storing a
part of a yarn just withdrawn from said bobbin (3). on
a surface thereof and being mounted at a tip end of
the bobbin (3) fixedly supportea on the spindle (5)
and on which a yarn adjustment ring (9) for braking .
said yarn %ust :igh?:aw%hgrogriaid
bobbin (3) by : A of said
yarn storage (8) and said ring (9) so as not to be
freely released from said bobbin (3), is fitted,
wherein after the non-twist yarn (2) is withdrawn
from the bobbin (3) a¥§edur%n§1%e1ng directed to the

predetermined machine (13)Aﬁhrough the yarn storage
(8) and the yarn adjusting ring (9}, a twist is
imparted to the non-twist yarn (2) to obtain a twist
varn (4) by'the rotation of the respective bobbin
(3). _
\
This Sheet Has Been R

R N



bobBin for covering the bobbin. While a size of the yafn en Replaced
varies in the creel according to the present invention upon the ml III
yarn fromthe - e with various factors such a

material, yarn ft 1 ﬂﬂ"ﬂﬂﬂf di aneter, yarn p03|t|on or
bobbi n - rot ati om““ﬂﬂm “" ooni ng | argel y lefiheﬁE arn i s
wi t hdrawn from a *f orfwatd Fegfon of the bobbin, ahd rnuﬂﬁp{‘ ‘

is withdrawn fv+oma rear region of the belgbin.
delivered yarn length is | onger

2. A creel (1) according to claim 1, comprising a
plurality of spindles (5), each one of the ends of
the respective spindles (5), fixedly
supporting a bobbin (3) on which a non-twist yarn (2)
is wound so-that the bobbin (3) is rotatable together
with the spindle (5) and at least one means for
driving spindles (5), in which a twist is imparted to
the non-twist yarn (3) while the non-twist yarn (2)
is withdrawn from the bobbin (3) and supplied to a
predetermined machine (13), wherein each of the
spindles (5) is a single spindle (S) having at least
two bearings in the middle portion thereof as seen
from the front side and extending rightward and
leftward to form holders for fixedly supporting the
bobbins (3) and a plurality of the spindles (5) are
arranged to form multiple horizontal rows positioned
in a hultistage manner in the vertical direction as

~seen from the lateral side; all the spindles (5)
being driven in a predeterminded rotational direction
by at least one motor (6) and one gearing means (6a)
"while a rotational speed thereof is variable.

3. A .creel (1} as defined by claim 1 or 2, wherein the
means for-driving spindles is a plurality of systems,
each comprising a motor and a gearing means so that
the respective system can change the rotational
direction and the rotational speed of the spindle.

4. A creel (1) as defined by claim 1, 2 or 3, wherein
the predetermined machine (13) is a loom or a Warper.

5. A system for producing a fabric, wherein a creel (1)
for twisting yarns as defined by each one of the
aforementioned claims and a fabric forming device
(13) being serially arranged with said creel (1), are
provided, and the twisted yarns (4) are directly

This is the replacement sheet
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mheh the ballooning largely expands and is relatively shorter when it does

not expand. On.the other—hand—since the yarn is taken up at a constant
speed, the yar r’m,”mnm:’m I around a bare. surface of a bobbin end on
whi ch no yarn | A ﬂ"ﬁtwlthe bal |l ooning size is large, if the
yarn is rel eased as it i%. Accordingly, the p ] ' rovi des the
yarn storage 8 on the bobbin attachnent nountje toH § nd so that
the yarn is wrapped around the yarn stotage. RERIALED, singe it has
been found that the yarn rel easing stat@%'s stiTT unstable according to the
above

supplied from said creel (1) to said fabric-forming
device (13), to thereby supply the twisted yarns (4)
continuously-from said creel (1) to said fabric

_ forming device (13).

6. A system for producing a warp beam, wherein a creel

(1) for twisting yarns, as defined by each one of the
- aforementioned claims, and a warp beam forming .device

(13), being serially-arranged with said creel (1),
are provided, and the twisted yarns (4) are directly
supplied from said creel (1) to said warp beam-
forming device (13) to thereby supply the CWisted
yarns (4) continuously from said creel (1) to warp
beam-forming device.
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storage 8, so that the yarn releasing and twistin D= RSB epsl-abl Yio paged .44,

.structure the yarn adjustnent ring 9 is nounted §t t hepeRdepiatheyard SG
carried out. Since the withdrawn yarn is restrict debgy;ngrh@)yarﬁagj#s&ﬁg icd ™

ring 9, it is released fromthe bobbin whi'l & Being f appe4agoun mmd'%
the yarn storage 8 when the ballooning size is snﬁlj{' ? g od =
rel eased fromthe bobbin while wapped around theiyarn orage so t% Q2B -
the rel eased | ength is ZdGREEENEPPED WHEH | TEES E & ‘{‘hl

" regard, a length of the w apped yarn did \EC .PT ...... (1.

1. Field of the Invention

The present invention relates to a creel for
twisting non-twist yarn and supplying the same to a
predetermined machine such as a loom or a warper.

2. Background Arts

For the production of a belt-like woven cloth
ih the prior art, while using a twist yarn as a warp,
such as a safety belt or a sling, there is a method in
which a beam is prepared by winding thereon a
predetermined number of twist yarns before a weaving
operation, or a method in which a bobbin is formed by
winding thereon a preliminarily prepared twist yarn and a
plurality of the bobbins are arranged on a creel to be
supplied to a loom as warps.

There are problems when a twist yarn is used
for a weaving operation as a warp yarn. That is, it is
necessary to vary a twist number in accordance with the
use of a woven cloth and/or specific properties of the
yarn -so that the required feeling to the touch is
obtained in the resultant cloth.  Since a yarn twisting
is not usually carried out by a weaver but is done by an
outside twister, it is almost impossible to change a
twist number after the yarn twisting has been completed,
even if it has been found that the twist number is
unsuitable for the desired cloth. Also, since.it is not
certain that the same length of twist yarn is wound on
the respective bobbin, a waste of the twist yarn may be
generated due to this difference of the yarn length
between the bobbins.

Moreover, since a length of the twist yarn
wound on a bobbin is at most one half, usually less than
one third of that of a large packaged material yarn
bobbin, a troublesome bobbin exchanging and yarn tying
operation is necessary midway in the weaving process,

This is the replacement sheet
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not exceed one round of the periphery of t he yarn storage 8.

and, in some uses, the resultant product may be inferior
in the tied portion and cannot be used. As stated above,
when a cloth is woven while a twist yarn is used as a '
warp yarn, there are more inconveniences compared with a
case when non-twist yarns are directly supplied to a loom
from a creel.

On the other hand, when a non-twist yarn is
used as a warp yarn and is directly supplied from a
creel, it is almost unnecessafy to tie original yarns to
each other during the weaving process, because the yarns
are supplied from the respective large packaged bobbins.
Further since an unwinding process and a warping process
can be eliminated and a yarn twisting through an outside
twister is unnecessary, the productivity thereof is
superior to that of the former. However, there are
several problems in the product quality in that the
feeling to the touch is limited to a narrow range,
resiliency is poor and durability against abrasion is
inferior. In addition, there are also problems in the
weaving process in that many fluffs occur in the warps
due to filament breakages in non-twisted yarns, because
of which in an extreme case the loom must be stopped and
returned to a normal state. '

To solve the above problems, the present
inventors proposed in Japanese Patent Application
No. 57-0239084 a creel in which a plurality of bobbins are
arranged, each carrying a non-twist yarn thereon and
provided with a twisting device similar to a flyer
mechanism, and the non-twist yarn is delivered from the
bobbin and simultaheously twisted thereby. According to
this creel, the non-twist yarn in a large packaged bobbin
can be supplied to a loom while being twisted but there
is a serious problem in that the installation cost is
expensive.

To obtain effects similar to the above
apparatus at a relatively lower installation cost, in
Japanese Patent Application No. 60-189847, a creel was

This is the replacement sheet
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However, since the fluctuation of yarn tension becones |arge when an
excesSsive resistance is added to the wapped yarn portion, the yarn storage
surface is preferably as snooth as possible so as to mininize the tension
fluctuation. The sanme effect is obtained by providing a slight taper on the

yarn storage 8 toward an exit; i.e., they,yarn adjustnent ring 9. In this
enbodi nent, the bobbin attachnent is nanafactured by a nol ding of plastics,
which is relatively inexpensive. Wil e the above description was given

for the strugtypsse@ndsiHgchi LPRgIRERvEN S 89be’ Ewi 829 ndS MR chanism.
Thereby, the structure became more simple and the
installation cost was reduced relative to the formex
structure. Accordingly, various inconveniences could be
solved, which occur when the weaving operation is carried
out by using the twisted yarn. However, this was not a
perfect solution to the problems inherent in the prior
art because the installation cost is not drastically
reduced compared with a cost for the yarn twisting
process.

In addition, in the above two prior arts, a
spindYe driving means constituting a main part of the
twisting mechanism is described as a combination of shaft
and bevel gears, which is so complicated in structure
that a reduction in the installation cost is prevented.

In Japanese Patent Application No. 60-189847,
an apparatus is disclosed, which supplies twist yarns
having S twist and Z twist, respectively. In this
apparatus, although a rotational direction of the spindle
can be changed by varying a belt wrapping arrangément
while using a single motor, or by using two driving
systems, it is not clear that the rotational spéed, that
is, the twist number is wvariable.

Further, in the above two documents, while
there is only a disclosure in that a material yaxh formed
on a straight paper tube (cylindrical paper tube) is
used, there is no disclosure regarding the use of a
tapéred paper tube or an aluminum pirn, from which a yarn
is withdrawn in one direction. '

o If twist yarns are supplied to a loom for
weaving a cloth of a simple design, the abovesaid prior
art can be satisfactorily applied.

However, in a complicated cloth in which yarns
of various kinds and/or of thickness are mixed, it is
necessary to use an apparatus which can change not only a
rotational direction but also a rotational speed (twist
number) of a yarn to be treated. Moreover, a creel is

This is the replacement sheet
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tw sting apparatus, the creel can be used as a covering yarn formng
macht ne provided the spindle is of a hollow type, through which a core

el enent is suppli ed. In Fig. 1, the maﬁplng rollers 12 are arranged
between the creel 1 and the predeterm ned nmachine (loom 13, which rollers
have a function to absorb a tension unevenness in a group of yarns, if any.

| f an excessi Vedé@ﬂﬁéenwhicﬁpéhheget g1¥8" isehed ! ROYHANS td‘ﬁh%xeqma%'a(:h s

not adequate for material or a yarn thickness, a sensor
detecting the v@ 55?¥§£Fe3998ﬁ EWBeposi tivel y del i vering the yarns may be

It is a primary object of the present invention
to provide a method for directly supplying twist yarns
from a creel to a loom, which can stand comparison with
the prior art in which non-twist yarn is supplied
directly from a creel to a loom. It is a secondary
object of the present invention to provide an improved
creel in which a twist number and a twist direction of
the supplied yarn can be changed if necessary and which
has advantages in that the selection range of bobbin
shape on which a non-twist yarn to be treated is wound
can be widened to a great extent, the use thereof can be
extended, and drastic reduction in the installation cost
is possible.

SUMMARY OF THE INVENTION

The present invention has the following constituent
features for achieving the above objects.

According to a first aspect of the present
invention, a creel is provided for supplying twist yarns
to a predetermined machine in parallel to each other,
each of which is prepared by withdrawing a non-twist yarn
from one of multiple bobbins arranged on the creel and
twisting the non-twist yarn midway of the supply passage
thereof to the predetermined machine, compr151nq‘
plurality of spindles, each supporting a respective
bobbin and at least one means for driving the spindles in
an optional rotational direction and at an optional
rotational speed, and an attachment with a yarn storage
mounted at a tip end of theé bobbin fixedly supported on
the spindle and on which a yarn adjustment ring is
fitted, wherein after the non-twist yarn withdrawn from
the bobbin passes the yarn storage and the yarn
adjustment ring while directed to the predetermined
machine, a twist is imparted to the non-twist yarn to
obtain a twist yarn.

According to a second aspect of the present

This is the 'replacement sheet
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provided in the above group of rollers. As shown in Fig. 2, a single
spindle 5 has at |east two bearings in a central portion thereof as seen
fromthe front side of the creel, and is gaﬁpged to fixedly hold bobbins on
bot h -si des of the group of bearings. en the single spindle rotates
in one direction, the right side thereof rotates clockw se as seen froma

rel easi ng d'reciﬁOQnQioﬁ nQnCEgg§tl¥angggggg?ngﬁmpwﬁﬁkﬁ O%b#yﬂyérikgeof

t hereof rotates countercloc
positi oned on tFRLRGIAE ceaght fbxedhx EEBBPﬁtF69a9e§°PPth@nuW%lﬁ& A9

direction by non-twist yarn is wound so that the bobbin is rotatable
together with the spindle and at least one means for
driving spindles, in which a twist is imparted to the
non-twist yarn while the non-twist yarn is withdrawn from
the bobbin and supplied to a predetermined machine,
wherein each of the spindles is a single spindle having
at least two bearing in the middle portion thereof as
'seen from the front side and extending right/leftward to
form holders for fixedly supporting the bobbins, and a
plurality of the spindles are arranged to form multiple
horizontal rows positioned in a multistage manner in the
vertical direction as seen from the lateral side; all the
spindles being driven in a predetermined rotational
direction by a single motor and a gearing means, while
rotational speed thereof is variable.

Preferably the means for driving spindles is a
pPlurality of systems, each comprising a motor and a
gearing means so that the respective system can change
the rotational direction and the rotational speed of the
spindle. '

According to the adoption of the above novel
techniques, it is possible to reduce the number of parts
necessary for the construction of this kind of creel as
well as drastically cut down the installation cost
because inexpensive materials can be used therefor.

In this regard, since “"yarn adjustment ring", “yarn
storage" and "bobbin attachment" are completely novel
parts for constructing a twisting apparatus and are newly
defined in this specification by the present lnventors,
these will be described later in more detail.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 illustrates one embodiment of a creel

- structure provided with a twisting apparatus according to
the present invention; .
Fig. 2 illustrates oné embodiment of a spindle drive

This is the replacement sheet
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the rotation of the spindle, whereby a non-twi st yarn withdrawn fromthe
right side bobbin is twisted in an _ - 19 -

means and a twisting mechanism according to the present
invention; '

Fig. 3 illustrates a winding shape of non-twist yarn
formed on a bobbin (aluminum pirn) provided with a bobbin
attachment according to the present invention;

Fig. 4 illustrates another winding shape of non-
twist yarn formed on a bobbin (cylindrical papex tube)
provided with a bobbin attachment according to the
present invention;

Fig. 5 is a drawing illustrating one embodiment of a
bobbin attachment used for the present invention, wherein
(A) shows a bobbin attachment to be fitted on a bobbin on
which a non-twist yarn is wound, (B) shows a yarn
adjustment ring (O-ring) to be mounted on the bobbin
attachment of Fig. 5(A) and (C) shows another yarn
adjustment ring to be mounted on the bobbin attachment of
Fig. 5(A);

Fig. 6 illustrates a withdrawal of non-twist yarn
positioned on a creel according to the present inﬁention;
and

Fig. 7 illustrates the withdrawal of non-twist yarn
as seen from the withdrawal side in Fig. 6. '

DESCRIPTION OF THE PREFERRED EMBODIMENTS

As stated above, a novel technique is used in a
creel according to the present invention, that "is, this
creel is different from that of the prior art and
provided with a new tﬁisting apparatus.

According to the creel of the present invention, as
shown in Fig. 2, a bobbin carrying a non-twist yarn and
fixedly supported by a spindle rotates so that the yarn
is unwound, in which a size of ballooning varies in
accordance with a position at which the non-twist yarn is
released from the bobbin. A yarn length withdrawn from
the bobbin also varies as the ballooning size changes.

Since the non-twisted yarn is restricted not to
freely be drawn out by the action of the yarn adjustment
ring provided at an exit of the yarn storage in the.
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S-twist and that fromthe left side bobbinis twisted in a Z-tw st. As
| ong- as the spindles are driven by the sane driving neans, the right side
yarn and the left side yarn are twisted in directions opposite to each
other, while the rotational speeds are eqUaV To each ot her, whereby the
tw st nunbers are equal to each other. Wth reference to Fig. 2, a
plurality of spindles 2.02LnR0RM" 37 Fedhi¥gMeRY Lo yIROL, 2 AU 1S, gearing
released in accordance with the variation of the
ballooning is temporarily stored on the yarn storage by
wrapping around it. '

A length of the wrapping yarn varies in accordance
with the variation of the ballooning so that yarn
withdrawal is controlled.

In addition, the yarn adjustment ring has functions
for imparting substantially a constant tension to the
withdrawn yarn as well as maintaining a constant twist
number in the yarn, because the twist is imparted to the
yvarn after the yarn has passed the exit.

According to the action of the combination of
storage and yarn adjustment ring in the bobbin
attachment, stable unwinding and uniform twisting of the
non-twist yarn can be achieved so that supply of twist
yarns to a predetermined machine such as a loom or a
warper is possible.

Further in the present invention, as shown in
Fig. 2, the spindle is a single spindle having at least
two bearings at middle portion thereof as seen from the
front side of a creel body and extending right/leftward
to form holders for fixedly supporting the bobbins.

That is, if it is assumed that the Spindle_;otates
in the arrowed direction, a rightside bobbin in"Fig. 2
rotates clockwise, while a leftside bobbin rotates
counterclockwise as seen from the yarh withdrawal
direction.

Accordingly, on the right side in Fig. 2, the non-
twist yarn is twisted to be on S-twist by the spindle
rotation if the bobbin is positioned so that the yarn
unwinding direction is clockwise, while on the left side
in Fig. 2, the non-twist yarn is twisted to be a Z-twist
by the spindle rotation if the bobbin is positioned so
that the yarn unwinding direction is counter clockwise.

If the spindle rotation is opposite to that of the
embodiment shown in Fig. 2, the bobbins of the non-twist

This ig the replacement hoet
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The gearing device for transmtting a torque fromthe notor 6 to the
spindle 5 is of any type such as a chain drive type or a timng belt drive
type, of which the chain drive type is particularly preferable formthe
view point of the reduction of installation cost. Fig. 1 illustrates
an enbodi ment in which a group of 10 sﬁiﬁdres are arranged parallel to each
other in a horizontal direction as seen fromthe |ateral side of a creel

o P ogBin UEeSPRRL BN, 1LE, BORRIORALH 1A RAKLHEARIN A ¢
groups in thés imparted in the right side bobbin and S-twist is
imparted in the left side bobbin.

In this regard, in a zone in which all the spindles
therein are associated with a common drive means, the
twisting directions are opposite to each other in the
right side bobbin and the left side bobbin, while the
rotational speeds, that is, twist numbers thereof are
equal to each other. | '

The spindle drive means comprises a plurality of
systems, each consisting of a motor and gearing means.
The respective system is adapted to drive a group of
spindles belonging thereto so that the rotational
direction and the rotational Speed can be optionally
changed. Thereby, the twist number and/or the twist
direction can easily be varied when the quality or
thickness of yarns in one spindle group is different from
that in an other spindle group, if necessary.

One embodiment of a creel according to the present
invention will be described in detail with reference to
the drawings.

Fig. 1 is a side elevational view showing an overall
structure of one embodiment of a creel according to the
present invention, in which a predetermined number of
bobbins 3 (60 on one side and 60 on the other side, total
120 in Fig. 1) are arranged, on each of which a non-twist
yarn 2 is wound. The non-twist yarns 2 are unwound and
withdrawn from the respective bobbins 3 and supplied in a
parallel manner as a sheet of twist yarns 4 to a
predetermined machine 13 (for example a loom in Fig. 1)
via a group of warping rollers 12.

The predetermined machine 13 may be a warper.

Fig. 2 illustrates on embodiment of a twisting part,
in which the creel 1 is prdvided with spindles 5 for
-fixedly holding bobbins 3 and is rotatable therewith, a
motor 6 and a gearing device 6a for driving the
spindles 5. At a free end of the respective bobbin 3, a

This is the replacement sheet
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hori zontal direction. Alternatively, all the spindles are driven in one
direction by a single notor and a-gearing device while the rotational -speed
thereof is variable. O course, a plurality of notors may be used instead
of the single nmotor, and nmay be positioned either on the upper area or on
the | ower area of the creel. O them the spindle drive nechanismis

preferably stryuehnigdab¥ashméntali Ly Bit86QYPRaveAGh aCYRTnSdttia}le 8 Y OF
and a gearing device and adapted to rotate 8 ggoggtof Spindles in.a desired

direction at a"UeSh r2FPER a2 SNSFMEREYINT ted.” A shown in

Figs. 6 and 7, as a non-twist yarn 2 wound on the

bobbin 3 is unwound and released from the bobbin 3 when
the bobbin is rotated by the spindle, a ballooning 10 is
generated and a leading end 10a thereof enters the yarn

storage 8 of the bobbin attachment 7.

- The yarn 2 wraps around the periphery of the yarn
storage to an extent within one round which varies in
accordance with a size of ballooning and then passes by
the.inner side of the yarn adjustment ring.

Immediately after the yarn has passed by the yarn
adjustment ring, a predetermined twist is imparted to the
yarn due to the rotation of the bobbin attachment 7.

While the bobbin 3 used in the creel 1 of the
present invention is a cylindrical paper tube in Fig. 2,
bobbin shapes, materials and structures may be optionally
selectable in the present invention. That is, it may be
a cylindrical bobbin, a tapered tube or a pirn, except
for a double flanged bobbin. Also a yérn wound on the
bobbin may be a twistless yarn or a producer’s low twist
yarn (included in a "non-twist yarn" as defined in the
present invention).

In the present invention, if a bobbin is of a type
from which a yarn can be withdrawn only in one direction,
such as a tapered paper tube, the bobbin cannot be held
in a reversed position. In such the case, two kinds of
yarn bobbins may be specially prepared in which the yarn
unwinding directions thereof are different from each
other so that the yarn twisting operation as described
above can be similarly applied thereto.

Also, a thickness of the non-twist yarn is not
limited but can be optionally selected in accordance with
the use of the cloth in which the yarn is woven.

If necessary, the yarns may be wound in a doubled
state, whereby the same effect as a double-twist yarn can
be obtained.
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In Fig. 1, six notors 6-1 through 6-6 are positioned on the rear portion of
the-creel 1, each of which drives a horizontal group of spindles by a
‘geari ng device not shown. Preferably the Bespective drive systemis adapted
to drive the spindle in the group so that the rotationa

While six motors are provided on the rear portion of
the creel for driving the spindles 5 in Fig. 1, either a
single motor or a plurality of motors may be used. Also
the motors may be installed either in the upper or lower
portion of the creel.

Fig. 2 is a partial view of a twisting mechanism, in
which a plurality of spindles 5, not shown, are
rotatingly driven by a motor 6 and a gearing device.

The gearing device is not limited to a particular
type but may be of a chain drive type, a timing belt type
or the like, of which a chain drive type is most
preferable because the installation cost is inexpensive.

In Fig. 2, a cylindrical paper tube is used as a
bobbin and a single spindle 5 is provided while
penetrating two central frames so that bobbins 3a, 3b are
fixedly held on the right and left extending portions,
respectively.

This driving system is very simple in structure and
greatly contributes to the reduction of installation
cost.

Since the bobbin is fixedly positioned on the
spindle so that an unwinding direction of a non-twist
yvarn coincides with that of the spindle rotation, usually
it is necessary that the bobbins held on one side of the
spindle are reversely inserted onto the spindle relative
to the bobbins held on the other side of the 'spindle.

Accordingly, if the bobbin on the right side of
Fig. 2 is held so that the unwinding direction of the

- non-twist yarn is clockwise, the non-twist yarn is
twisted by the spindle rotation to be a S twist.
Contrarily, the bobbin on the left side of Fig. 2 is held
so that the unwinding direction of the non-twist yarn is
counterclockwise, and the non-twist yarn is twisted by
the spindle rotation to be a Z twist.

If a bobbin is of a type in which a yarn can be
withdrawn from the bobbin only in one direction, it is
impossible to reversely hold the bobbin, but in such the
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- 20 - . direction and the rotational speed are optionally sel ected.

In the above description, while a conbination of the bobbin attachnent and
the yarn adjustnent ring is used as a tw sting nmechanism the present

i nvention should not be linmted thereto ¥utlmay be used w th anot her

tw sting nmechani smsuch as a known ring-traveller type nmechani sm

case, if two kinds of bobbins are specially prepared in
which the yarn unwinding directions of the two kinds of
bobbins are opposite to each other, the yarn twisting
operation as described above can be similarly applied
thereon. '

If necessary, spindles may be individually provided
on either sides of the creel and driven to rotate in
different directions between the right and left side
spindles, so that the same directional twist can be
imparted. Also in this structure, if the spindle is a
hollow spindle so that a core element passes therethrough
during the twisting operation, it is possible to use the
creel according to the present invention as a covering
yarn forming machine.

According to a creel of the present invention, a
non-twist yarn 2 is processed to be a twist yarn 4 by
unwinding the non-twist yarn from a bobbin 3 while
rotating thé bobbin 3. A twist number necessary for
forming a twist yarn 4 is determined by the bobbin
rotation and the withdrawal speed of the non-twist yarn
from the bobbin.

.Therefore, in the present invention, it is'necessary
that the creel has a structure for rotating the bobbin 3
in a desired direction and a structure for driviﬂg the
bobbin at a desired rotational speéd. -

Also in the present invention, all of twist yarns 4
withdrawn from the creel may have the same twist number
and/or the same twisting direction. Alternatively, a
part of the twist yarns have a twist number and/or a
twisting direction different from that of the other part
of the twist yarns.

The bobbins 3 arranged on the creel 1 according to
the present invention are preferably rotated as a group
in a desired direction by the motor 6 or the gearing
device 6a in the respective drive system. Preferably the
rotational speed of the respective drive system is freely
adjustable so that a desired twist number can be obtained
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The creel according to the present invention has the follow ng effects
derived fromthe above structural characteristics: 1) Si nce

. count erproductive operations inherent to the use of tw st yarns, such as a
t hreadi ng operation onto a tw ster or ar a@w-ndi ng operation froma tw st
bobbi n, can be elimnated, a productivity is inproved in terns of '
manuf acturing, time or cost. 2) A yarn weight (length). wound on a
bobbi n is | esdn H&e thytstofyarnar ge packaged bobbin marketed froma yarn

producer when a prejd B dd Y iitVid by Bhé StdS@Five all the drive
systems at the same rotational speed.

That is, with reference to Fig. 1, motoxrs 6-1
through 6-6 are positioned on the rear portion of a
creel 1, each of which drives a group of spindles
arranged on a horizontal plane through a drive means not
shown. Preferably the respective drive system is adapted
so that a rotational direction and a rotational speed
thereof can be defined independently from other systems.

According to this structure, a twist number
corresponding to a thickness and/or the use of a warp
yarn can be obtained by changing the rotational speed of
the respective drive system. _

If necessary, non-twist yarns are supplied as they
are while keeping spindles stationary.

The rotational direction can be easily changed by
using any of known means for switching the rotational
direction, or by varying a wrapping arrangement of a belt
or chain.

In one embodiment, a gear box is attached to the
motor 6, for redﬁcing the rotational speed of the motor 6
by one tenth. For example, when the motor rotates at
1800 rpm from 60 Hertz current, the output rotatienal
speed is 180 rpm. The rotational speed of the motor is
controlled by frequency modulation through an inverter
under the supervision of a controller in this embodiment.
The frequency varies from 0 Hertz to 120 Hertz, which
theoretically corresponds to the output rotational speed
of 0 rpm throﬁgh 360 rpm.

While one group of spindles arranged in one
horizontal plane are driven by the respective drive
system including one motor in Fig. 1, it may be possible
to drive a plurality of spindle groups by one motor by
providing a plurality of gearing means. A distance
between the adjacent spindles is determined by taking a
‘size of bobbin usually used and an amount of yarn wound
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Contrary thereto, it is possible to use the |arge packaged bobbin as it is
according to the present invention. 3) The present invention is very
sinple in structure conpared to the conven%'onal tw sti'ng system such as a
- flyer systemor a ring-traveller system™ antd Tequires nmuch fewer parts. In
addition, all the parts are comrercially avail able except for a bobbin
attachnent . AStﬁg%S?ﬁlEntBhScEWhﬁEtng mechani sm can be manufactured at a

| ower cost where e production cost of a desired cloth can be
drastical |y reducedVarious examples in which a cloth is woven while

using a creel according to the present invention will be
described below, in which a narrow width needle loom is
used for weaving two tape cloths.

1) When the motors 6-1 through 6-6 are driven to
rotate in the same direction and at the same rotational
speed, the twist number is equal in all the bobbins but
the twisting direction in one side bobbin is different
from that in the other side bobbin as seen from the front
side of the creel. 1In this case, if yarns on the
respective sides are allocated to the right and left
sides of the loom, the resultant right and left cloths
are composed of yarns having different twist directions
from each other. '

2) If Z-twist yarns and S-twist yarns are
respectively grouped between the exit of the creel and
the warping rollers 12, S-twist yarns and Z-twist yarns
of a predetermined width alternate in the left side cloth
and the right side cloth on the loom. If a herring-bone
twill is woven by using the same directional twist yarns,
an appearance of twill line is different in accordance
with the twill direction. According to this method, it
is possible to change the twisting direction in every
twill line so that the appearance becomes even tﬁioughout
the surface of the resultant cloth. It is easy for a
person with ordinary skill in the art to group the yarns
as stated above in accordance with the specification of
the desired cloth.

3) If the motors 6-1, 6-3 and 6-5 are rotated in
one direction and the motors 6-2, 6-4 and 6-6 are rotated
in the opposite direction to the former, Z-twist yarns
and S-twist yarns are mixed in the respective side of the
creel 1. The left side yarns and the right side yarns on
the creel are supplied to the loom as they are so that
left and right tape cloths are woven on the loom. 1In
general, when relatively hard twist yarns, each twisted
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4) According to the creel of the present invention, in addition to the

- above effects, even when the S-twist yarns are used m xed with Z-tw st
“yarns, the possibility of an erroneous yarn arrangenent can be avoi ded. By
mxing the S- and Z-twist yarns in one clot¥ +t is possible to easily
avoid distortion of the resultant product. 5) It is possible to

easily inpart a, suitable ) . )
in the same direction are used for weaving a cloth, there

is a drawback in that the resultant cloth is liable to be
distorted. Contrarily, in the abovesaid cloth, the 2-
twist yarns and the S-twist yarns are mixed and balanced
in one cloth, whereby no distorfion occurs in the
resultant cloth. ,

4) If one wishes to use yarns having different
thicknesses and/or different twist numbers in one tape
cloth, the respective motors 6-1 through 6-6 are driven
at optional rotational speeds so that the warps have
desired twist numbers. If necessary, some of the motors
may be stopped so that non-twist yarns are supplied.

5) If all the motors are kept stationary, only
non-twist yarns or twist yarns can be supplied as they
are in the same manner as the conventional creel.

While the above description was given for the case
in which a creel is used for supplying yarns to a loom,
the present invention is not limited to this case but can
be used for supplying yarns to a warper. In this regard,
if the creel is used for the warper, it is necessary that
a motor and a gearing means are designed in a high speed
manner, because the winding speed of the warper is far
higher than that of the loom.

Next, a method for twisting a non-twist yarn while
using a bobbin attachment and a yarn adjustmenf-ring will
be explained in detail below.

The twisting method according to the present
invention is novel and very simple.compared with any
conventional twisting methods, whereby a twisting cost
can be reduced.

For example, when a narrow width cloth is woven by a
needle loom at a weaving speed of 2000 pick/min, a warp
supply speed is about 1.5 m/min if a weft is picked at a
rate of 33 pick/inch, and about 3.0 m/min if a weft is
picked at rate of 16.5 pick/inch. Since the weaving
speed is relatively low as described above, to obtain a
twist yarn having a twist number of 100 t/m, it is
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- 21 - tw st nunber to a yarn in accordance with the variation of the
mat eri al, thickness and use thereof. 6) Wien a multifilanment yarn is

.twisted to be a
- 15 -

sufficient to rotate the bobbin at 150 rpm if a warp is
supplied at 1.5 m/min, and at 300 rpm if a warp is
supplied at 3.0 m/min. At such a relatively low speed,
there is no practical problem even if manufacturing
accuracies of spindle, bobbin holding means and bobbin
attachment are relatively low.

Basically, a yarn is twisted only when the yarn is
withdrawn from a bobbin while the bobbin is rotated in
the yarn unwinding direction. However, when the bobbin
is merely rotated, a twist number becomes unstable
because the respective position at which the yarn
twisting is initiated varies due to the variation of
ballooning size in accordance with the change of
positions on the bobbin at which the yarn is released.

In the extreme case, the yarn release itself becomes
difficult because the released yarn is wrapped around the
bobbin or entangled with the adjacent yarn,  which causes
a yarn breakage and results in the interruption of the
weaving operation. The present invention aims to solve
such problems by absorbing the ballooning fluctuation so
that a yarn is released in a stable state so as to fix a
position at which a twisting is initiated and to maintain
a yarn tension substantially at a predetermined level.

That is, the twisting system according to the
present invention is characterized by two elemenE%; one
is a bobbin attachment 7 consisting of a ﬁart by which it
is fixed on the bobbin and a yarn storage 8 for
temporarily storing a yarn length released from the
bobbin which fluctuates due to the ballooning, so that
the yarn releasing length is compensated, and the other
is a yarn adjustment ring 9 mounted on the tip end of the
yarn storage for restrictino a non-twist yarn so as not
to be freely released from the bobbin so that the
excessive yarn length is wrapped around the yarn storage
if necessary and a predeiermined tension is imparted to
the yarn. In this connection, the yarn-twisting is
initiated upon the yarn has passed the yarn adjustment
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relatively hard twist yarn, the operability thereof is worsened by a snarl
in the twisted yarn due to the untwi sting phenonenon, whereby an anti-snarl
treatment is necessary. According to the present invention, such an
anti-snarl treatnent is unnecessary. 7) Since a yarn having a desired
twi st nunber can be supplied directlyi1qgdoom a tough product having a
good feeling to the touch and a superior abrasive durability can be

obtai ned. This product al so has a superior appearance w thout yarn danmage
conpared w thimgproduct obtained fromprelimnarily tw sted yarns.

The bobbin attachment 7, the yarn storage 8 and the
yarn adjustment ring 9 will be described in more detail
below. )

Fig. 5(A) illustrates a side view of one embodiment
of a bobbin attachment 7 according to the present
invention, which is suitably used for an aluminum pirn
shown in Fig. 3. PFig. 5(B) illustrates - one embodiment of
a yarn adjustment ring 9 used while mounted on the bobbin
attachment shown in Fig. 5(A), which is preferably an
O-ring defined by JIS and made of a synthetic rubber.

The yarn adjustment ring 9 may be of any other type,
provided it has a predetermined elasticity and friction
so that a non-twist yarn 2 is braked thereby not to
freely be released from the bobbin, whereby a
predetermined tension is imparted to a twist wyarn.

While any materials may be used for the yarn
adjustment ring 9 provided the abovesaid functions are
obtained, one selected from synthetic resins, synthetic
rubbers and natural rubbers may be preferably used. The
yarn adjustment ring is not limited to a mere ring but
may be provided with a plurality of whisker-like
projections 201 slanted in one direction on the innerside
a ring body 200 made of a synthetic resin as shown in
Fig. 5(C). e

The yarn storage 8 according to the present
invention is provided on the outer periphery of the
bobbin attachment 7 as a groove having a proper width and
depth. The width and depth of the yarn storage 8 are
preferably determined to be the optimum dimensions by
mainly taking a ballooning shape varying in accordance
with the kind of non-twist yarn wound on the bobbin 3,
yarn thickness, number of filaments, twist number, yarn
releasing speed and bobbin rotational speed into account
as well as secondarily taking a material, elasticity and
friction of the yarn adjustment ring into account. 1In
any case, the yarn storage is necessarily designed so
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8) Since a driving device has an ability to vary a spindle rotational
speed in the present invention, it is possible to easily change the tw st
‘nunber while the weaving operation is beinahfonducted, whereby the feeling
to the touch of the product is adjustabl e | one is observing the sane.
9) It is known that a twist yarn obtained by a twister is generally has an

Dt or b ek, S R0l Lo nEha! LUS, L PROOLL) B3k RA LM Skt T Bl e

i nvention is haym&w sooeage eeénttheugh the non-twist yarn is withdrawn
from the bobbin at any point thereof. For this purpose,
as shown in Fig. 4, a hood 80 is preferably provided on
the bobbin attachment 7 closer to yarn layers on the
bobbin for covering the bobbin.

wWhile a size of the yarn ballooning varies in the
creel according to the present invention upon the release
of yarn from the bobbin in accordance with various
factors, such as a yarn material, yarn thickness, package
diameter, yarn releésing position or a bobbin rotational
speed, the ballooning largely expands when the yarn is
withdrawn from a forward region of the bobbin, and hardly
expands when it is withdrawn from a rear region of the.
bobbin.

‘This means that a delivered yarn length is longer
when the ballooning largely expands and is relatively
shorter when it does not expand. On the other hand,
since the yarn is taken up at a constant speed, the yarn
may be entangled around a bare surface of a bobbin end on
which no yarn layer is formed when the ballooning size is
large, if the yarn is released as it is. Accoxdingly,
the present invention provides the yarn storage 8 on the
bobbin attachment mounted at the bobbin end so that the
yarn is wrapped around the yarn storage. -

However, since it has been found that the yarn
releasing state is still unstable accotding to the above
structure, the yarn adjustment ring 9 is mounted at the
end of the yvarn storage 8, so that the yarn releasing and
twisting can be more stably carried out. Since the-
withdrawn yarn is restricted by the yarn adjustment
ring 9, it is released from the bobbin while being hardly
wrapped around the yarn storage 8 when the ballooning
size is small, and the yarn is released from the bobbin
while wrapped around the yarn storage 8 so that the
released length is adjusted when the ballooning size is
larger. 1In this regard, a length of the wrapped yarn did
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original yarn. Accordingly, the twi sting systemof the present I nvention
is very useful for the production of a seat belt or the I|ke i n which a
very |l arge breakage strength is required. 18

not exceed one round of the periphery of the yarn
storage 8. _

However, since the fluctuation of yarn tension
becomes large when an excessive resistance is added to
the wrapped yarn portion, the yarn storage surface is
preferably as smooth as possible so as to minimize the
tension fluctuation. The same effect is obtained by
providing a slight faper on the yarn stofage 8 toward an
exit; i.e., the yarn adjustment ring 9. In this
embodiment, the bobbin attachment is manufactured by a
molding of plastics, which is relatively inexpensive.

While the above description was given for the
structures and functions when the creel is used as a
twisting apparatus, the creel can be used as a covering
varn forming machine provided the spindle is of a hollow
type, through which a core element is supplied.

In Fig. 1, the warping rollers 12 are arranged
between the creel 1 and the predetermined machine
(loom) 13, which rollers have a function to absorb a
tension unevenness in a group of yarns, if any. If an
excessive tension is applied to yarns when they are
twisted, which is not adequate for a yarn material or a
yarn thickness, a sensor for detecting the weaving
tension and positively delivering the yarns may be
provided in the above group of rollers. -

As shown in Fig. 2, a single spindle 5 has at least
two bearings in a central portion thereof as seen from
the front side of the creel, and is adapted to fixedly
hold bobbins on both sides of the group of bearings.

When the single spindle rotates in one direction,
the right side thereof rotates clockwise as seen from a
releasing direction of a non-twist yarn in Fig. 2, while
the left side thereof rotates counterclockwise.

Accordingly, the bobbin is positioned on the spindle.
so that the bobbin rotates in the unwinding direction by
the rotation of the spindle, whereby a non-twist yarn
withdrawn from the right side bobbin is twisted in an
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- 19 -~

S-twist and that from the left side bobbin is twisted in
a Z-twist. . '

As long as the spindles are driven by the same
driving means, the right side yarn and the left side yarn
are twisted in directions opposite to each other, while
the rotational speeds are equal to each other, whereby

the twist numbers are equal to each other.

With reference to Fig. 2, a plurality of spindles 5
not shown are driven by the motor 6 and the gearing
device 6a. _

- The gearing device for trénsmitting a torque from
the motor 6 to the spindle 5 is of any type such as a
chain drive type or a timing belt drive type, of which
the chain drive type is particularly preferable form the
view point of the reduction of installation cost.

Fig. 1 illustrates an embodiment in which a group of
10 spindles are arranged parallel to each other in a
horizontal direction as seen from the lateral side of a
creel and 6 groups of the spindles are arranged in a
multistage manner in a vertical direction. Six motors
are associated with the respective spindle groups in the
horizontal direction. Alternatively, all the spindles
are driven in one direction by a single motor and a
gearing device while the rotational-speed thereof is
variable. Of course, a plurality of motors may be used
instead of the single motor, and may be positioned either
on the upper area or on the lower area of the creel.

0f them, the spindle drive mechanism is preferably
structured by a plurality of groups, each consisting of a
motor and a gearing device and adapted to rotate a group
of spindles in a desired direction at a desired
rotational speed.

In Fig. 1, six motors 6-1 through 6-6 are positioned
on the rear portion of the creel 1, each of which drives
a horizontal group of spindles by a gearing device not
shown. Preferably the respective drive system is adapted
to drive the spindle in the gioup so that the rotational
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Claims: A creel (1) for supplying twi st yarns (4) arranged parallel to
each other to a predeterm ned machine (13), each of which is prepared by

W thdrawi ng a non- twi st yarn (2) fromone of nultiple bobbins (3) arranged
on the creel (1) and.twi sting the non-twist2@arn (2) mdway of the supply
passage to the predeterm ned nmachine (13), conprising a plurality of

spi ndl e (5) each supgortlng the respective_bobbin (3),
direction and the rotational speed are optionally

selected.

In the above description, while a combination of the
bobbin attachment and the yarn adjustment ring is used as
a twisting mechanism, the present invention should not be
limited thereto but may be used with another twisting
mechanism such as a known ring-traveller type mechanism.

The creel according to the present invention has the
following effects derived from the above structural
characteristics:

1) Since counterproductive operations inherent to
the use of twist yarns, such as a threading operation
onto a twister or an unwinding operation from a twist
bobbin, can be eliminated, a productivity is improved in
terms of manufacturing time or cost.

2) A yarn weight (length) wound on a bobbin is
less than that of a large packaged bobbin marketed from a
yarn producer when a preliminarily twisted yarn is used.
Contrary thereto, it is possible to use the large
packaged bobbin as it is according to the present
invention.

3) The present invention is very simple in
structure compared to the conventional twisting system
such as a flyer system or a ring-traveller system, and
requires much fewer parts. 1In addition, all the parts
are commercially available except for a bobbin
attachment. As a result, the twisting mechanism can be
manufactured at a lower cost whereby the production cost
of a desired cloth can be drastically reduced.

4) According to the creel of the present
invention, in addition to the above effects, even when
the S-twist yarns are used mixed with Z-twist yarns, the
possibility of an erroneocus yarn arrangement can be
avoided. By mixing the S~ and Z-twist yarns in one
cloth, it is possible to easily avoid distortion of the
resultant product.

5) It is possible to easily impart a suitable
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characterized

by at | east one neans for driving the spindles (5) in an

optironal rotational direction and at an optional rotational speed, and an
rattachment (7) with a yarn storage (8) for tenporarily storing a part of a
yarn just withdrawn from said bobbin (3) on a surface thereof and being
nounted at a tip end of the bobbin (3) fi?édry supported on the spindle (5)
and on which a yarn adjustnent ring (9) for braking said yarn just

wi thdrawn fro

i,d _bohbi 3 f t | | t
surface of sai S"saflgrﬁ‘ 3 Ind:(ep 268 a&{gl’gh:%élé?%?%?a‘gb{gstﬂﬁtxg%ga fon~M @

of the material, thickness and use thereof.

6) When a multifilament yarn is twisted to be a
relatively hard twist yarn, the operability thereof is
worsened by a snarl in the twisted yarn due to the
untwisting phenomenon, whéreby an anti-snarl treatment is
necessary. According to the present invention, such an
anti-snarl treatment is unnecessary. _

7) Since a yarn having a desired twist number can
be supplied directly to a loom, a tough product having a
good feeling to the touch and a superior abrasive
durability can be obtained. This product also has a
superior appearance without yarn damage compared with a
product obtained from preliminarily twisted yarns.

8) Since a driving device has an ability to vary a
spindle rotational speed in the present invention, it is
possible to easily change the twist number while the
weaving operation is being conducted, whereby the feeling
to the touch of the product is adjustable while one is
observing the same.

9) It is known that a twist yarn obtained by a
twister is generally has an inferior breakage strength
relative to an original non-twist yarn. On the contrary,
a breakage strength of a twist yarn according to--the
present invention is hardly lowered relative to the
original yarn. Accordingly,-the twisting system of the
present invention is very useful for the production of a
seat belt or the like in which a very large breakage
strength is required.
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be freely rel eased fromsaid bobbin (3), is fitted, wherein after the
non-tw st yarn (2) is withdrawn fromthe bobbin (3) and during being

‘directed to the predeterm ned nachine (13) after passing—through the ﬁarn

on tor st yarn (2 ts ontaina turst yareas oy the ror SRR IR I

respective bobbin (3). s

Claims:

1. A creel (1) for supplying twist yarns (4) arranged
parallel to each other to a predetermined machine
(13), each of which is prepared by withdrawing a non-
twist yarn (2) from one of multiple bobbins (3)
arranged on the creel (1) and twisting the non-twist
yarn (2) midway of the supply passage to the
predetermined machine (13), comprising a plurality of
spindle (5) each supporting the respective bobbin
(3),
characterized by at least one means for driving the
spindles (5) in an optional rotational direction and
at an optional rotational speed, and an attachment
(7) with a yarn storage (8) for teﬁborarily storing a
part of a yarn just withdrawn from said bobbin (3) on
a surface thereof and being mounted at a tip end of
the bobbin (3) fixedly supportea on the spindle (5)
and on which a yarn adjustment ring (9) for braking
said yarn just withdrawn from said bobbin (3) by
frictionally engaging the yarn between a surface of
said yarn storage (8) and said ring (9) so as not to
be freely released from said bobbin (3), is fitted,
wherein after the non-twist yarn (2) is withdrawn
from the bobbin (3) and during being directed to the
predetermined machine (13) after passing through the
yarn storage (8) and the yarn adjusting ring (9), a
twist is imparted to the non-twist yarn (2) to obtain
a twist yarn (4) by the rotation of the respective
bobbin (3).
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23 2. Acreel (1) according to claiml, conprising a
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23

2. A creel (1) according to claim 1, comprising a
plurality of spindles (5), each one of the ends of
the respective spindles (5), fixedly
supporting a bobbin (3) on which a non-twist yarn (2)
is wound so that the bobbin (3) is rotatable together
with the spindle (5) and at least one means for
driving spindles (5), in which a twist is imparted to
the non-twist varn (3) while the non-twist yarn (2)
is withdrawn from the bobbin (3) and supplied to a
predetermined machine (13), wherein each of the
spindles (5) is a single spindle (5) having at least
two bearings in the middle portion thereof as seen
from the front side and extending rightward and
leftward to form holders for fixedly supporting the
bobbins (3) and a plurality of the spindles (5) are
arranged to form multiple horizontal rows positioned
in a hultistage manner in the vertical direction as

~seen from the lateral side; all the spindles (5)
being driven in a predeterminded rotational direction
by at least one motor (6) and one gearing means (6a)
while a rotational speed thereof is variable.

3. A creel (1) as defined by claim 1 or 2, whergin the
means for driving spindles is a plurality of systems,
each comprising a motor and a gearing means so that
the respective system can change the rotational
direction and the rotational speed of the spindle.

4. A creel (1) as defined by claim 1, 2 or 3, wherein
the predetermined machine (13) is a loom or a warper.

S. A system for producing a fabric, wherein a creel (1)
for twisting yarns as defined by each one of the
aforementioned claims and a fabric forming device
(13) being serially arranged with said creel (1), are
provided, and the twisted yarns (4) are directly
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plurality of spindles (5), each one of the ends o
spindles (5), fixedly supporting a bobbul‘\‘ \“}“iﬂ@“‘“

non-tw st yarn (2) is wound so that the bobbin

t oget her with the spindle (5) and at | east one neans for driving
spindles (5), in which atwist is inparted to the non-tw st yarn (3)
while the non-tw st yarn (2) is withdrigawn fromthe bobbin (3) and
supplied to a predetern1ned machi ne (13), wherein each of the

spindi es gS;,O;f, A e o suta caeel9( t8%8hia fablfe FHg "

device (13), to thereby supply the twisted yarns (4)
continuously from said creel (1) to said fabric
forming device (13).

6. A system for producing a warp beam, wherein a creel
(1) for twisting yarns, as defined by each one of the
aforementioned claims, and a warp beam forming -device
(13), being serially-arranged with said creel (1},
are provided, and the twisted yarns (4) are directly
supplied from said creel (1) to said warp beam-.
forming device (13) to thereby supply the twisted
yarns (4) continuously from said creel (1) to warp
beam-forming device.
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fromthe front side and extending r.ightward and |l eftward to form

hol dersfor fixedly supporting the  bobbins (3) and a plurality of the
-spindles. (5) are arranged to formmultiple horizontal rows positioned
in a nultistage manner in the vertical diregfioon as seen fromthe

| ateral side; all the spindles (5) b&Tng driven in a predeterni nded
rotational direction by at | east one notor (6) and one gearing neans
(6a) while a rotational spgegrRhercof THEVBISEROSURE

A CREEL EQUIPPED WITH TWISTING DEVICE

A creel is provided for directly supplying twist
yarns to a predetermined machine such as a loom or a
warper from non-twist yarn bobbins.

In a creel 1 for supplying twist yarns airanged in
parallel to each other to a predetermined machine, each
of which is prepared by withdrawing a non-twist yafn 2
from one of bobbins 3 arranged on the creel and twisting
the non-twist yarn 2 midway of the supply passage to the
predetermined machine, comprising a plurality of
spindles 5, each supporting the respective bobbin 3 and
at least one means 6 and 6a for driving the spindles 5 in
an optional rotational direction and at an optional
rotational speed, and an attachment 7 with a yarn
storage 8 mounted at a tip end of the bobbin 3 fixedly
supported on the spindle 5 and on which a yarn adjustment
ring 9 is fitted, wherein after the non-twist yarn 2
withdrawn from the bobbin 3 passes the yarn storéyge 8 and
the yarn adjustment ring 9 while directed to the
predetermined machine, a twist is imparted to the non-

twist yarn 2 to obtain twist yarn 4.
(FIGURE 2)
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3. Acreel (1) as defined by cl éi i-m’---l-;or .25 ';}-?;v_\hergi n the means for

driving spindles is a plurality of systens, each Fhmorsiﬁ,gr}% 'a not or and
a gearing neans so that t he respecti've system can change't B'acemant Sivgd
direction and the rotational speed of the spindle. . Acreel (1) as

defined by claiml1, 2 or 3, wherein the1predeter o natrl NROY 31@3 s a

| oom or a war per.
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5. A systemfor producing a fabric, wherein a creel (1) . for tw sting

yarns as defined by each one of the af orenmenti oned clains and a fabric
form ng device (13) being serially arranged with d ; L ym&itSsheet
provi ded, and the twi sted yarns (4) are directly RS it e;ﬂ&éem
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24 supplied fromsaid creel (1) to said fabric-formng devi ce

(13), to thereby supply the twi sted yarns (4) continuously from said
.creel (1) to said fabric form ng device (13). This is the replacement shaat
3 “Date:

18 MOV 93  —
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6. A system for producing a warp beam wherein a creel (1) for

tw sting yarns, as defined by each one of the aforement&\ g%c@mnﬁheet
‘and a warp beam form ng device (13), being serialThs ¥ &n with said
creel (1), are provided, and the tw sted yarns (4) are dlrectl '
supplied fromsaid creel (1) to said warp beam. ?em ngy gieMB‘éeIsQ&S) to
t hereby supply the tw sted yarns (4) cgntinuously tromsaid creel (1)
to warp beam f or mi ng devi ce. _ :
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