Ceeel it Twisti ng Units TECHNI CAL FI ELD The present invention relates
to.a creel for supplying yarns directly to an apparatus for collectively

processing the yarns, such as a loan or a warper, or ta a yarn w nding
apparatus such as a bobbin wi nder, while tw sting non S BE

single twisting manner or in at & .pﬁ)thwijsting fpnner .
In the conventional art, when a be t?‘frlcge abric suc L:__..

e D
a sling belt is woven bygrdéti fidnt Wosbeilona Mis fihgBifiRs @ beam fornmed:
pr edet er mi ned nunber of twstedyarms—woundthereon—ts Ioaded on a | oom or
a creel TEGCHNIGAINGIELDp! urality of bobbins of twi sted yarns is used, from
which the tw sted yarns are fed to the | oom When the tw sted yarns
are used as wihg prédeat finvertdomgepatebl ®Ta dreyl £OfGubplying yarnd Gikdetdy @gst om
that the twisting operation itself is generally not carried out by a
fabric maRepparatus Sormoedldptivaly girdeessing tthe yarmsesuehaasea looh tdroaiglarpdr, i S
necessary to change a tw sting degree in accordance with the _rqu|red
f eel i ngs OBft& BeYarRdWinddng apparatusssugh ashat beldnsimdery ohile yuisting non-
nodified to be suitable for the use of a fabric, the change of tw sting
degr ee itgls:,tﬁgs)faﬁpﬁ 18§ $WoifeBne b sEgaMeR: yarn has been twisted even if
it is fo 6Ntfh nsui table, and the tw sted yarns nust be used as they
are. Nbﬁ@@gﬁb,Da r]%Jength of yarn wound on a bobbin may vary from one
bobbin to anoyfqhe’ &ilbhiidlal aPt2 whOl'Y HErEh% AR slth Y23 Sbety poa Y

yarn.

or a sling belt is woven by using twisted yarns as warp, a beam formed by a
predetermined number of twisted yarns wound thereon is loaded on a loom, or a
creel carrying a plurality of bobbins of twisted yarns is used, from which the
twisted yarns are fed to the loom.

When the twisted yarns are uéed as warp, the following probfems méy
occur.

It is a custom that the twisting operation itself is generally not
carried out by a fabric maker but is done by outside twisters. Therefore,
although it is necessary to change a twisting degree in accordance with the
réquired feelings of the individual fabrics so that the nature of a yarn is
modified to be suitable for the use of a fabric, the change of twisting degree
is substantially impossible after the yarn has been twisted even if it is found
to be unsuitable, and the twisted yarns must be used as they are. Moreover, a
length of yarn wound on a bobbin may vary from one bobbin to another resulting
in a considerable amount of wasted twisted yarn.

Further, since a length of twisted yarn wound on a bobbin is at most one
half, usually one third, of a length of large-packaged raw yarn, it is
hecessary to change the exhausted bobbin of twisted yarn for, a new one and tie
the two together. 5This‘resulf§iin”not only a troubieSome manual operation but

also an increase in waste because the tied portion of yarn cannot be used for
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Further, ®ince a length of twi sted yarn wound on a bobbin is at nobst one
hal f, usually one third, of a length of |arge-packaged raw yarn, it is
nécessary to change the exhausted bobbin of twi sted yarn for a new one and
tie the two together. This results in not only a troubl esone manual
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for the production of a woven fabric wherein tw sted yarns are used as

warp, caapeicedhovein twiotddcyammsofes AsedVas Rirp, OMpdratiSitiat siither piecasgppl i ed
directly to a loomfroma creel as described bel ow That is, the
process whibeein nomatwisted tyarns/ arassuppeield déredtlystppl lech dromvaaicpeél @ t he
creel is nore advantageous fromthe viewpoint of production efficiency
conpar edesgrihed theléwsr ner process, for the following reasons. Since
| ar ge- packaged raw yarns are used, it is unnecessary to tie the raw yarns
t oget her dur iThat dfe the ropessopkarain den-tyisted yannsqater dinestlys sUPRIdPHiasg
process are elimnated; and it s unnecessary . .to rely on an outside
twi st ed WHEP fLoBkERe creel (fcmang advanjageausatrosh the yigiPouih, of iRfpduetion; nere
are problens in the ocgss, i n that the quali f . the resultant product
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non-tw ste arn 1s used, and the

together during the weaving operation; a rewinding process and warping process

are eliminated; and it is unnecessary to rely on an outside twisted yarn maker

for the twisting operation of raw yarn. However, there are problems in the

process in that the quality of the resultant product is relatively inferior.

For example, the resultant product has a feeling limited to a softer range and

has a lower wear resistance because the non-twisted yarn is used, and the

production process becomes troublesome when a certain type of yarn is used due

to the generation of a large amount of fluff during the weaving operation due

to filament breakage, whereby, in a worst case, it is necessary to stop the

loom and restore the loom to a normal state.

To solve the above problems, the present inventors proposed, in Japanese

Patent Application No. 57-029084, a creel provided with a plurality of twisting

devices of a flyer type on bobbins, each carrying an non-twisted yarn, so that

the non-twisted yarn is twisted while being supplied from the bobbin. Although

the purpose for supplying a large-packaged non—twisted yarn while twisting the

same to a loom has heen attained according to this invention, it has been found

that the installation cost becomes large.

Next, the present inventors proposed in Japanese Patent Application No.
60-189847, to achieve the same object with a relatively small installation cost,

a creel using a ring-traveller type twisting device, which is simpler in



producti on process becones troubl esone when a certain type of yarn is used
due to the generation of a |large amount of fluff during the weaving
operation due to filanment breakage, whereby, in a worst case, it is
necessary to stop the loomand restore the loomto a nornal state.
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t W Sti NQOgyi | igk, a flyer type on bobbins, each carrying an non-tw sted
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becones | arge. Next, the present inventors proposed in Japanese
Pat ent Amsoleed.i on No. 60-189847, to achieve the sane object with a
relatively small installation cost, a creel using a ring-traveller type

twi sting devi e eitheriofi theiahpyetwprprior arts, a combination of a shaft and
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| mechanism and hinders reduction of installation cost.

In Japanese Patent Publication No. 60-189847, techniques for supplying
two-directionally twisted yarns, S-twisted yarns and Z-twisted yarn, are
disclosed. However, such techniques are limited to a method for changing the
rotational direction while using a single motor by changing the application mode
of a belt and another method wherein two driving systems are used, and there is
no disclosure wherein the rotational speed, i.e., the twisting degree, is
changed at a plurality of levels.

In addition, there is no disclosure in the above two prior arts of a
case wherein a tapered paper tube or an aluminum pirn is used and a yarn is
withdrawn only in one direction therefrom, but solely a so-called straight
paper tube (cylindrical paper tube) is used for carrying a raw yarn. There has
been a demand for a creel provided with twisting devices capable of handling raw
yarns of the.above—mentioned package types.

In the above two prior arts, it is thought that the rotational speed of
a spindle is set to a relatively low level (300 rpm as a standard), because the
twisting degree of the twisted yarn used for producing fabrics is 100 turn/m for
1,000 denier yarn 6r 80 turn/m for 1,500 denier yarn.

Therefore, there may be no problem even though a simple mechanism is
used for rotating a spindle on which a bobbin is fixedly held. However, when

such a creel is adopted to weave a fabric having a low weft density such as a



umsol ved. In either of ‘the above two prior arts, a conbination of a
shaft and bevel gear is disclosed, used as nean ; dl e
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are used as warp, the creel being able to be manufactured at an extremely low

cost and exclusively used as a twisting apparatus wherein yarns are merely
twisted and wound.

To ﬁchieve the above object, a creel is provided according to the
present invention, comprising a plurality of spindles rotatably held on a frame,
each carrying bobbins on which non-twisted yarns are wound, whereby the non-
twisted yarns withdrawn from the bobbins are twisted and the thus—twisted yarns
are arranged in parallel to each other to form a yarn sheet, wherein each of
the spindles has a horizontal rotary shaft section which is rotatably secured at
a center thereof to the creel frame via bearings, and a hobbin carrying section
provided on both end portions of the rotary shaft for carrying the bobbin on
which the non-twisted yarn is wound; é suitable driving means is provided and
engaged with the rotary shaft section; and a two-for-one twisting mechanism is
provided on the bobbin carrying section.

The creel with the two-for-one twisting devices according to the present
invention is operated as follows:

Various inconveniences reside in the prior art creel with twisting
devices, because bobbins muét be rotated; for example, it is necessary to

orient the bobbin so that the yarn is unwound in reverse to the rotational
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swch ascreel is adopted to weave a fabric having a | ow weft density such as
a - 3-

REPLACEMENT SHEET cord fabric, substantially no twist is inparted to the
yarn because the rotational speed is too low to obtain sufficient
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t he above object,. a creel is provided accordlnghto the present invention,

conpri sﬂﬁg“’é‘e}:ﬁ"ﬂi‘hltpt?‘ecmb?w ﬁﬂ'?aéémpét‘&‘t“%ﬁl?“h Breo ks é"f%dé(ﬁ%tag@a‘@h“@ér rying
w thar 28R PO e %mﬁtg?%% U S PR YN B B SRl sl hore”
o Tl ot Shel s IRl BRI BRATHLATECE, Hhereln cae o
R e P O
driving system for transmlttlng power from the motor to the rotary shaft
section of the respective spindlie via a suitable power transmission means such
as belts or chains. Such a driving system may be single or plural. If the
respective system is adapted to be ablé to optionally vary the rotational speed
and direction of a group of spindles, it is possible to readily change the
twisting degree and/or the twisting direction in each of the driving systems, if
necessary, in accordance with the yarn qualities and/or yarn thicknesses.
BRIEF EXPLANATION OF DRAWINGS

Fig. 1 is a side view of one embodiment of a creel with two-for-one
twisting devices according to the present invention;

Fig. 2 is a plane view of the creel shown in Fig. 1, illustrating a
spindle driving system and two-for-one twisting devices in a partially enlarged
manners;

Fig. 3 is an enlarged illustration of the twisting device shown in the
plane view of Fig. 2;

Fig. 4 is a partial cross section of Fig. 3;

Fig. 5 is a partially sectioned plan view of a motor integral with a
rotary shaft of spindle used for the present invention;

Figs. 6(A) to 6(C) are a side view, a front view and a plane view, of



f@r cakrying the bobbin on which the non-twi sted yarn is wound; a suitable
driving neans is provided and engaged with the rotary shaft section; and a
sihgl e twisting operation or a two-for-one tw sting nechanismis prOV|ded
on the bobbin carrylng secti on. '~ The creel with the two-for-one
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yarn is unwund in reverse to t rotati ona
-4- spindi;rection (if the bobbin is a straight paper tube, its carrying
dlrectlon must be considered), or if the yarn withdrawal is limted to

only one dir eRilgsorm (A)tand §(BEGRSB A ¥ide vPeklandi d@rbhy vibereetglaiboibi n so
that the unwinding direction is reversed (for exanple, in the case of

t aper ed prdperart yireplemdgcording to the twi sting device of the present

I nvention, however, since a bobbin is stationary by the use of a

t wo-for-one tRigst8 ig arperspectiveaniew b operembodisientiiafga diobbin ihohderi gsed
irrelevant to the bobbin rotational direction, there is an advantage in
t hat arﬁﬂrkthﬂjptﬁseﬁbﬂlﬂi\’wmgh be used while maintaining the proper

posi tions, ardl ess of whether the twisting direction is S or
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shown in Fig. 8 while using a direct motor as driving means;
Fig. 9(B) is a similar view using a belt as driving means; and
Fig. 10 is a front view of Figs. 9(A) and 9(B).

BEST MODES FOR CARRYING OUT THE INVENTION

The present invention will be described below in more detail with
reference to the drawings illustrating the preferred embodiments.

Fig. 1 is a side view of one embodiment of a creel with two-for-one
twisting devices according to the present invention, and Fig. 2 is a plane view
of the créel shown in Fig. 1 in a partially enlarged manner.

Figs. 1 and 2 illustrate a creel 1, in which a plurality of spindles 8
are arranged on a frame 18. The respective spindle 8 carries a bobbin 3 on
which a non-twisted yarn 2 is wound, and is rotated by a suitable driving means
7 including a belt or the like. Yarns 4 withdrawﬁ from the bobbins 3 are
twisted while being withdrawn, and the thus-twisted yarn are arranged in
parallel to each other to form a yarn sheet 19. The respective sbindle 8
includes a horizontal rotary shaft 8' rotatably held at a center thereof on the
frame 18 of the creel 1 via bearings 20-1, 20-2. A spindle section is provided
in at both ends of the rotary shaft 8' for carrying the bobbin 3 on which the
non-twisted yarn 2 is wound. In addition, a two-for-one twisting device 21 is
provided at a portion on which the bobbins 3 are mounted.

In the present invention, the rotary shaft 8' is driven to rotate in the



dﬁivihg system for transmtting power fromthe motor to the rotary shaft
section of the respective spindle via a suitable power transm ssion neans
such as belts or chains. Such a driving systemmay be single or plural. If
the respective systemis adapted to be able to optionally vary the
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qualities and/or yarn thicknesses. BRI EF EXPLANATI ON OF

Fig. 1 icoupliggdeeansew of one enbodi ment of a creel with two-for-one

tw sting devices according to the present invention; Fig. 2is a
pl ane vi ew ofAst Appanest|fromoiug. i & andgFigl, 3iwHiobt isaki partdal sulacgemedtiofi ng
system and two-for-one tw sting devices in a partially enlarged manner;
Fig. 3 if8arkeAMhFigd4ivhightisadiRantinl ernsstsaediomgheneof cdherareal ilnwithe

pl ane vi WI?f F'%. 2; . .. Filg. 4 is a partial cross section of Fig. 3;
Fig. 5 ié’ea B%'réq aPny Lustingaevicas 24 afeerdingnde othe present lxmvgntrepnG(A)
rotary indhe used for,th resent inventian; Fi gs.
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- 5- bobbin 3 of the non-twisted yarn is to be carried. Also, a driving means 7 for
rotating the spindle 8 in one direction is provided. If the driving means 7
operates, the non-twisted yarn 2-1 withdrawn from the bobbin 3-1 located on one
side (A) of the frame 18 of the creel 1 is double-twisted in one of the S- and
Z-directions, while the non-twisted yarn 2-2 withdrawn from the bobbin 3-2
located on the other side (B) is double-twisted in the other of the Z- and S-
directions.

The driving means 7 is coupled to a suitable power source 6 such as a
common motor and engaged with the rotary shafts 8' of a plurality of spindles to
rotate each of the spindles in an optional direction, respectively.

In Fig. 1, the driving means 7 connected to one motor 6-1 is adapted to
be engaged with a plurality of the rotary shafts 8' each forming a group among
all of spindles arranged on the creel 1, and arranged in two adjacently .
arranged rows. Thus three driving systems are provided in this creel 1, each
one of the driving systems comprising the above—mentioned mechanism.

The creel 1 with two-for-one twisting devices 21 will be explained next
in more detail. As shown in Fig. 3, the spindle 8 having a hollow shaft 22 is
rotatably provided within a bobbin support 10 for carrying the bobbin 3
stationarily on which the non-twisted yarn 2 is wound. A two-for-one twisting
device 21 for withdrawing the yarn from a base of the spindle 8 or a rear end of
the bobbin 3 and for double-twisting the same is provided on the spindie 8 and

the driving means 7 for driving the spindle 8 is also provided. Thus, the non-



the creel with two-for-one tw sting devices according to the present

I nvention, respectively, wherein the notor showmn in Fig. 5 is arranged on
the respective spindle; Figs. 7(A) and 7(B) show a side view and a
front view for explaining prior art problens; Fi 8is a
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enbodi nment s. Fig. 1 is a side view of one enbodi nent of a creel with

t wo- f or - gpindlé Westion M domiréSihgas GOl bwnshaf® poltiopr 22sprdvidedv atitbothn endndf Fi g.
2 is a plane view of the creel shown in Fig. 1 in a partially enlarged
manner . the rotarkishaft 8' and plurdllity tof athe spindles|8 are ianranpedlina ponizentaly of
spindles 8 are arranged on a frame 18. The respective spindle 8 carries a
bobbi n 3positiomionhthe areelt to Sowm aygnoup s seenofram, thendateral gtide cof preed,
suitable driving neans 7 incIuQinP a belt or the |ike. Yarns 4 w thdrawn
from t heapdbbipdaral by oft aich spinhle €rouPHANG PROviRd, imrd mudéivlayeredi st ed
yarn are arranged in . . .
configuration. All the spindles 8 may be driven as one group by a single
driving means 7 in a predetermined direction. Alternatively, the spindles 8 may

be divided into several subgroups, each having an individual driving means 7,

so that each subgroup is driven in a predetermined direction independently from

the other groups. In the latter case, it is possible to rotate two non-twisted
yarns held on one spindle 8 in different directions from each other so that an
S-twist is imparted to one yarn and a Z-twist to the other at the same time.

In the creel 1 with the two-for-one twisting devices 21 according to the
present invention, there is an eyelet 25 directly at a free end of the hollow
shaft 22 of the respective spindle 8 or at a distance therefrom, for guiding
the non-twisted yarn 2 withdrawn from the bobbin 3 to the hollow shaft 22, and a
guide eyelet 16 in the vicinity of the base of hollow shaft 22 or the rear end
of the bobbin, for withdrawing the yarn from the hollow shaft 22. Also a pot-
shaped outlet guide 11 extends from the guide eyelet 16 while encircling the
rear end of fhe bobbin, and an outlet eyelet 12 is provided at a position
directly opposite from the free end of the spindle 8 along the extension line
of the hollow shaft 22.

' Yarn guides 11' and 11" may be provided on the pot-shaped outlet guide
11. |
Preferably, in the creel with two-for-one twisting devices according to

the present invention, a bobbin support 10 is provided on an outer periphery



parallel to each other to forma yarn sheet 19. The respective spindle 8

I ncl udes a horizontal rotary shaft 8 rotatably held at a center thereof on
the frame 18 of the creel 1 via bearings 20-1, 20-2. A spindle section is
provided in at both ends of the rotary shaft 8 for carrying the bobbin 3
on which the non-tmﬁsteddzarn 2 is wund. In addition, a two-for-one
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nount ed. In th resent inyention, the rotar haft 8 .is.driven to
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the present 1 nvention preferably has a"hollow shat al ong an axis o

the spprdl faghet Mo ¥ itehprichent BROBOMLIR SippbPe 100frohVieihgedoydted. i s to be
carried. Also, a driving neans 7 for rotating the spindle 8 in one

di recti on iThepbobbidesippbft tideandr the hol lvRastmf? seepionatexi ih hthenmresent st ed
yarn 2-1 withdrawn fromthe bobbin 3-1 |located on one side (A) of the
frame imventionheanche ekplhced by cmbilert typet afd the) supporbfint dncoslangsavith the
shapes and types of the bobbin on which the non-twisted yarn is wound.
Préferably, the rotational speed of spindle 8 used in the present
invention is variable in a range between 0 and 3,600 rpm by the driving means 7
such as a driving belt, and the driving device 7 is coupled to a power source
such as a motor 6 to be rotatable in an optional direction at an optional speed.
In the present invention, a single driving system comprising the power
source such as motor 6 and the driving means 7 may be arranged to consist of a
driving mechanism of the present invention, or a plurality of the driving
systems may consist of the driving mechanisms of the present invention whereby
the rotational direction and speed of the spindles belonging to the respective
systems are preferably variable.
The apparatus 14, to which twisted yarns are supplied from the creel 1
with two-for-one twisting devices, ié one in which the twisted yarns are
- collectively processed, such as a loom or a knitting machine, or in which the
twisted yarns are collectively taken up, such as a warper.
In short, the creel 1 with two-for-one twisting devices 21 according to
the present iniention has a structure in that a rotatable hollow spindle 8 and a
two-for-one twisting device 21 are provided in a bobbin support 10 for
supporting a bobbin 3 stationarily on which a non-twisted yarn 2 is wound, so
that the yarn 2 is withdrawn from the base of the spindle 8 or the rear end or

intermediate portion of the bobbin 3 and supplied, while being twisted, to a



Z-directions, while the non-twi sted yarn 2-2 wi thdrawn fromthe bobbin 3-2

| ocated on the other side (B) is double-twisted in the other of the Z- and
S- directions. The driving neans 7 is coupled to a suitable power
source 6 such as a comon notor and engaged with the rotary shafts 8 of a
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direction, respec , I VI ng ans connected to
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shafts 8 each formng a group anong all of spindles arranged on the creel

1, andpgrgtangst two baueingh, aatintuy hoHbkadhget seovidns PRust bbtieendl ofithg
systens are provided in this creel 1, each one of the driving systens
conpr i sotaryt steaftseetioned’t.i ofhedeforc tlenhglhow sectionsTrormingeel sibgle rotary
two-for-one twisting devices 21 will be explained next in nore detail. As
shown ibadywgth She rotarypshalit segtion\8'ng The replindles share apranged incpagablsly
provided within a bobbin support 10 for carrying the bobbin 3 stationarily
on whi dR theehapizoniakdipectdon a5 seenfupm a Aiderporbianope thei ekeehgl. ddvice 21
for withdrawing, the yarn froma base of the spipdle .8 or a rear epnd of the
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spindles 8 are rotated by motors 6 and driving means 7 in one predetermined
direction at a variable speed so that an S-twist and a Z-twist are éeparately
and simultaneously applied to the respective yarn withdrawing from each bobbins
3 provided on the two spindle sections 8 formed on one rotary shaft 8'. The
power source 6 and the driving means 7 form a single driving system or a
plurality of driving systems wherein each driving system is adapted to vary the
rotational direction and speed of the spindle belonging thereto. The creel 1
according to the present invention is constructed by the ahove-mentioned novel
technology and can be used when a very large amount of twist to be applied to
the yarn in a unit time is required.

The creel structure according to the present invention will he described
in more detail with reference to Figs. 1 and 2. Fig. 1 is a side view of the
creel 1 anleig. 2 is a plane view of the creel 1.

As apparent from Figs. 1 and 2, a plurality of groups of spindles 8 are
arranged on a frame 18 of the creel 1, and each two adjacent spindle groups
arranged horizontally form each one block B1, B2 and B3. In each one of the
blocks, a single common motor 6 is provided and drives all the spindles 8
belonging to each block in the same direction, via a driving means 7 such as a
belt or a chain engaged in the center portion of the respective spindle.

In this embodiment, especially when the belt is used as the driving

means 7, it is preferable to provide tension pulleys 71 at a predetermined pitch



twisted yarn 2 is wthdrawn fromthe bobbin 3 and double-tw sted while
being supplied to a predeterm ned apparatus 14 such as a loom knitting
machi ne, or warping machine. The spindle 8 has a rotary shaft 8 formng a
center portion thereof and held by at |east two bearings 20-1, 20-2 and
havi ng il | | | Sl l. h of 1.1 22
provi de%l0 g'ﬁh%gﬁﬁ %ﬁggﬂgﬁwﬁgh%egr@qgﬁ%ef b@'&e@A&gp}{tﬁﬁé{i\llalst@{ f)tpgt%?elhggﬁ ndl es
8 are ajindenaePrédetarnined 328sdure, POSition on the creel to forma group as
seen fromthe lateral side of creel, and a plurality of such spindle
groups are pPrefiedably,n thengeivingayeioRde SroRfidedriat e@éh viobktitesPtod es 8
may be driven as one group by a single driving neans 7 in a predeterm ned
di rect ipositign tshonmmthy dbyted hénepiwheh echeShaRy 7 be sditvonladchnée sEveial
subgroups, each having an individual driving neans 7, so that each

subgr oufPindl1@s i &e@ndnretunngdte er pPosetiah sbown diy sotlixpdridest toy ipart & he
other groups. In the |atter case, it is possible to rotate two non-tw sted
yarns hehedetarmyied tansion &o ghebedt rafden the diel bdas dieen fseém each ot her so t hat

an S-twist js . inparted t ne yarn and a Z-twi st to the other at the sane
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bobbin, and an outlet eyelet 12 is provide
hollow shaft section 22.

Of course, the hollow path may be provided throughout the spindle shaft.
In such a case, the guide eyelet 16 may be provided at a proper position in
the middle of hollow path.

There is a bobbin support 10 on outer peripheral portion of the hollow
spindle 9 through a bearing, whereby a bobbin 3 on which a non-twisted yarn 2
is wound, is held.

In this structure, the bobbin support 10 is made stationary by a weight
17 even though the spindle 8 is driven to rotate, so that the bobbin 3 carrying
the non-twisted yarn 2 is stationary when the creel is in operation.-

The hollow spindle 9 and bobbin_support 10 preferably form a module
adapted to be attachable and detachable relative to the rotary shaft section 8'
forming a center portion of the spindle, so that the module is replaceable, if
necessary, in accordance with the shape of raw yarn packages.

The replaceable module is not a basic and indispensable constituent
feature, but is only one aspect of the present invention. That is, the module
may bé of a fixed type. |

In the structure shown in Fig. 2, the spindle 8 is, of course, rotated
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directly opposite fromthe free end of the spindle 8 along the extension
line of the hollow shaft 22. Yarn guides 11' and 11" may be
provi ded on the pot-shaped outlet guide 11. Preferably, in the
creel with two-for-one twi sting devices according to the present

t d. . J
g o it one UIREATbS, SHRRORand trhE BHGLSERC 1D tnd AR irg dirBREIY,, e
bear i ng§n_'lt§,stje§ yarhO2 oROtHd Pfgtl)uft%nﬁoéfi%n(ﬁ mp\i\@I Qhrstlaeemmoém% %ﬂdyar n 2

I's wound rotation-inhibiting neans 17 is provid on t he bobb

SUpporthéioonftQk kerephdnd sildae(BIoPdtates epitebcldekrigel | onary while the Sp' ndl e
8 is rotating. The rotation-inhibiting means 17 may be a dead wei ght

of suitabl eAcasdingdy, annthgneightchand gideptA)vimFighe, biebnon-swixted tyat® from
bei ng rotated. The bobbi n support 10 and the holl ow shaft section
used i & driawn gntedhe holloweshafbiseetion 28 iscpipactad withanh dirsdr Sttppet by thee

support in accordance with the shapes and types of the bobbin on which the
non- t wr@tatd op nfn the; bageaf. the hollowpphafd, seatyon, aed (ihentHidha sepediSof
spindle 8 used {ﬁsent jnventjon is varlabhﬁ in a range between
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driving de"'wﬁﬁJ, Ior? t%oupetetqhgfd %1 e 5 t?le non-tmsted yarn 2 is imparted

with two Z-twists while the spindle is once rotated in the same twisting
mechanism as mentioned-above, because the rotational direction thereof is
counterclockwise.

Therefore, if the rotational direction of the spindle 8 is reversed, a
Z-twist is imparted on the right-hand side (A), and an S-twist is imparted on
the left-hand side (B).

That is, as far as the same driving means is used, the twisting
direction applied to the yarn withdrawn from a bobbin provided on one end of the
spindle 8 is always opposite to that of the yarn withdrawn from a bobbin
provided on another end of the spindle but the rotational speed, i.e., the
twisting degree, is identical to each other.

A more detailed explanation of the structure and operation of the creel
accordihg to the present invention will be given below with reference to the
drawings.

In Fig. 1, a predetermined number (60 pcs. on one side visible in Fig. 1
and 60 pes. on the opposite side; total 120 pes.) of bobbins 3, each carrying
the non-twisted yarn 2, are arranged in the creel. The non-twisted yarn 2 is
withdrawn from each bobbin 3 and twisted in a path to each outlet eyelet 12. A
group of the thus-twisted yarns 4 are supplied to the above mentioned
predetermined apparatus 14 (for example, a narrow width needle loom shown in

Fig. 1) via tension rollers 13 while maintaining a parallel arrangement.



such as a notor 6 to be rotatable in an optional direction at an opti onal
speed. ' In the present invention, a single driving system conprising
the power source such as notor 6 and the driving neans 7 nmay be arranged
to consist of a driving mechani sm of the present invention, or a plurality

of Lhe dr i v her3XShATRERP 4" EAeLi Ol nbiiforcih Wil TSGR STRr0hn S

present | nven I on € rotationa I rectron spee

spi ndl g3 1661 9B HetBert B Ml"chrﬁss@%c'ti’ﬁa for/ iPéVEﬁtﬁfgec&{tﬁE@ro?bi BbaYlf’ddnaJS’ft €.

The apparatus 14, to which twsted yarns are supplied fromthe creel 1
with tyse yarn anesteli 6 iohg SiEndeeSvithSthateof @ WAYnC bwidiedt ov &heshmémﬁ are
col l ectively processed, such as a loomor a knitting nmachine, I n which
the typinided. yaooe that the hembervsl is madernfup,wosenhoragknit Wabpm,. f11m, In

short, the creel 1 with two-for-one tw sting devices 21 according to the
pr esennonwovasnfabrichpdate er modt ure in that a rotatable hollow spindle 8 and
a two-for-one twisting device 21 are provided in_a bobbin support 10 for
~supporting & H@Bb&ﬂpﬁgag&l%ﬂﬁor&rﬁl WYTRER, WWArPANE SPeAd tskioyl@dbeyat a dower wound,
SO that the yarn 2 is withdrawn fromthe base of the spindle 8 or the rear
end or e‘ieﬁt\!*l*er'i'eﬂhcé'tesl pathicarventiopal Gﬂbﬁlﬁgsdeé{ﬁaessdﬁdﬁeéd GRRETarYHES ng

tw ste
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in carried out at a higher speed than the conventional speed._

Fig. 3 illustrates one embodiment of the creel 1 with two-for-one
twisting devices 21 according to the present invention, wherein if the apparatus
14 (a loom or a warper) starts to operate, the spindles 8 of the creel 1 also
start to rotate in synchronism therewith. When the yarns run as the apparatus
14 is operated, the non-twisted yarn 2 is withdrawn from the stationary bobbin 3
and drawn into the yarn path 22 provided in the interior of the hollow spindle
section 8 provided on both ends of the spindle 8' via the eyelet 25.

At this'time, to simply prevent the yarn unwound from the bobbin 3 from
falling down and interfering with a balloon of non-twisted yarn in the adjacent
Spindle 8 being imparted with a second twist, the raw yarn is preferably covered
with a net or an envelope.

The non-twisted yarn 2 is imparted with a first twist between the base
of spindle and the guide eyelet 16, and with a second twist between the guide
eyelet 16 and the outlet eyelet 12.

The illustrated guide eyelet 16, outlet guide 11, eyelet 25 or the like
is a mere example and can have any other shapes and structures. This is also
true of the hollow spindle unit.

As described before, according to the present invention, an anti-
ballooning member 5 is preferably provided between all adjacent spindles 8 so

as to prevent a balloon of non-twisted yarn 2 during the second twisting from



a central area of the creel 1, the spindle 8 has a rotary shaft section 8
held by at |east two bearings, and two hollow shaft sections 22 at both
ends of the rotary shaft section 8 . Therefor the holl ow sections formn ng
a single rotary body with the rotary shaft section 8 . The spindles 8 are
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speed so that an S-twist and a Z-twist are separately and simultaneously

appl i ed t opiferencRekstween thé twoh fopdsrantwis tingo deeidehuseabln ke cegl avi ded on
the two spindle sections 8 forned on one rotary shaft 8 . The power source

6 and acberdimgviogtheepresentf invendion ngtea do-eahipdsydoitd® twisterpofirthlei ty of
driving systens wherein each driving systemis adapted to vary the
r ot at iconegntdonad ctypenarends Sotkavsof t he spindl e bel onging thereto. The creel
1 according to the present invention is constructed by the above-nentioned.
novel tecHAdl ogy? Pdr Ofntstingyniksenmhichaang pepvided 0B hpthgnds\pi@ to be
applied to the yarn_in uni.t ting IS required. . .The creel structure
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reference to Figs, and 2..Fig. is a,side.viewof the creel nd Fig.
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1, and each spi hdl'e groups arranged horizontally form each
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ends of a center shaft portion. A unit consisting of a hollow spindle 9, outer
bearings 15 and a bobbin support 10 is mounted to this area. The unit is
replaceable if necessary.

(3) A precise tension adjustment, as in a case of a twister, is
unnecessary because twisted yarns withdfawn from the creel 1 and supplied to an
apparatus (a loom or a warper) generally pass a tension roller device so that a
length and tension of warp are uniform. If such an adjustment is required, a
tenser unit may be provided at a top end of bobbin.

(4) Since the rotational speed may be changed in a wider range, the
application field is widened.

(5) Since the spindles are closely arranged in relation to each
other so as to be installed, it is possible to prevent interference between
ballooning yarns with a simple and lower cost structure.

With the creel of the present invention, twisted yarns are supplied to
the above-mentioned apparatus (a loom or a warper). A twisting number
necessary for the twisted yarn is determined by a rotational speed of the
spindle and a running speed of non-twisted yarn withdrawn from a bobbin.

The withdrawing speed of non-twisted yarn relies on a take-up speed of



bel ongi.-ng to each block in the sanme direction, via a driving nmeans 7 such
as a belt or a chain engaged in the center portion of the respective

spi ndl e. In this enbodi ment, especially when the belt is used as the
driving means 7, it is preferable to provide tension pulleys 71 at a
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shown by solid lines to inpart a predeternmned tension to the belt after
the bel t - hasIpein isehecessary téSimpunal twiit0.0f21001 €drn/m 8o Phadwiss,vViaew of
the creel, the spindle 8 has at least two bearings 20-1 and 20-2 in a
cent er rotatiional sped afS tlhopindie ikiabouB 7, 200 epm iis the prontvémtlidnaletWistipgd vi ew
of Fig. 2, a hollow shaft section 22 formng a hollow yarn path at both
ends ofdevige arthabouts8cil0orpm b dbe atwguf areonsy évinting demiwd. an out | et gui de 11
are provided for withdrawi ng the yarn froma base of the hollow shaft
section 22. If a warpgpg eperaidon tigecanried wyiath theysane petatieeal shimdlghout

the Srﬂsggééawﬁ{¥%f}mparting a twist of 100 turn/m to the yarn, a take-up speed of 72
m/min is obtained. _

Since the take-up speed of the above-mentioned apparatus (a loom or a
warper) is not constant and the twisting degree must be varied in accordance
with materials and/or thicknesses of yarns, it is necessary that the spindle be
rotatable in an optional direction at an optional speed in the present
invention.

The yarn wound on the bobbin may be not only a non-twisted yarn but also
a soft twist yarn available fromla fiber maker (which is included as a non-
twisted yarn in the present invention). Thickness of the non-twisted yarn is
also optionally selected in aécordance with the uses thereof. If necessary, raw
yarns are plied with each other so that a ply-twisted yarn is obtained.

In the present invention, generally, all of the twisted yarns 4
withdrawn from the creel have the same twisting degree but one half thereof are
twisted in an S-direction while a latter half in a Z-direction. If a plurality
of spindle driving systems are provided, it is possible to partially change the
twisting degree if necessary or vary an allocation of S-twist and Z-twist.

A driving device 7 for spindle 8 will be described with reference to
Fig. 2. A number of spindles 8 ndt illustrated are rotated by a motor 6 and
the driving device 7. In Fig. 1, a group of ten spindles 8 are arranged in one
horizontal plane as seen from a side portion of the creel and six groups of

spindles 8 are arranged in a multi-layered configuration in the vertical



In such a case, the guide eyelet 16 may be provided at a proper position in

the m ddl e of holl ow path. There is a bobbin support 10 on outer
peri pheral portion of the hollow spindle 9 through a bearing, whereby a
bobbin 3 on which a non-twisted yarn 2 is wound, is held. In this
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panel. The frequency can be modified in a range between 0 Hertz and 120 Hertz,

which is considered in this case to theoretically correspond to a rotational

motor speed in a range between O rpm and 3,600 rpm. To effectively convert the

rotational speed throughout a wider range, when the higher rotational speed is

mainly used, the motor is preferably coupled directly to the driving means; and

when the lower rotational speed is mainly used, the motor is preferably coupled

via a speed changer which can vary the speed continuously or in steps (for

example, steps of one fifteenth).

If necessary, it is possible to adapt the driving system to be able to
switch between the higher speed range and the lower speed range.

Alternatively, it is possible to adopt a variable speed motor so that
the rotational speed is controllable.

Since the selection of motor, driving means and/or speed changer is
well-known in the prior art, a detailed explanation thereof will not be'given
here. By adopting such a structure, the rotational speed of a spindle is
variable over a wider range, for example, between 0 rpm and about 3,600 rpm,
whereby the twisting degree can be easily changed and the creel can be used in
more applications. In addition, if the spindles are not driven and remain
stationary, it is possible to withdraw the non-twisted yarns as they are and

supply the same to the above-mentioned apparatus.



rotation of the base of the hollow shaft section, and then with a second S-
tw st between the outlet guide 11 and the outlet eyelet 12. Wi | e,
oh the left-hand side (B), the non-twisted yarn 2 is inparted wth two
Z-twists while the spindle is once rotated in the sane tmﬁsting mechani sm
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one end of the frame 18 and belts or chains positioned in the vertical direction.

The object of the present invention can be achieved according to the
above embodiment. However, there is a problem in that slippage occurs when
belts are used as a driving means even though the tension thereof is controlled
as far as possible, which causes a high energy loss and lowers the driving
efficiency. Therefore, this mechanism is unsuitable for a high speed drive.
Also there is another problem when chains are used as a driving means in that
the weight thereof is so heavy that the energy loss is significant and noise is
generated when driven at high speed. Therefore, this mechanism has also been
found to be unsuitable for a high speed drive.

" To solve such problems, the present inventors have found that it is
effective to directly provide the above driving means 7 for each spindle 8, so
that the driving means 7 is formed by a motor 6 directly coupled to each one of
the spindles 8, at a central rotary shaft section 8'.

That is, in this embodiment, as shown in Fig. 5, the driving means 7 is
a motor 60, the output shaft of which constitutes a rotary shaft section 8' of
the spindle 8.

More specifically, the driving means 7 is structured by the motor 60

directly coupled to a central rotary shaft section 8' of each spindle 8.



-12-7 . El ements arranged in a lattice manner in Fig. 1 conprise
an anti- bal | ooning nmenber 5 which is effective for preventing contact of
a balloon of the yarn twi sted on one spindle with that of a yarn tw sted
on an adjacent spindle. Note that the nenber 5 is nmade of a woven or knit
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pr esent |nvent|on the warping operation can be favorably <carried out at a

hi gherdrawagdsymm, tindependamtly i feomithe kel driving sySt@ns.3 illustrates one
enbodi nent of the creel 1 with two-for-one tw sting devices 21 according
to the presketndtor &0t imthisveebodimentf is flermedtrontaistatbe G2awidoa stater war per)
starts to operate, the spindles 8 of the creel 1 also start to rotate in
synchregiilsfl tandr @wiotpr 63heith Rerotar neoneugonssd itutedaby dasinated mpgnetispher at ed,
the non-twisted yarn 2 is withdrawn fromthe statjonary bobbin 3 and dramn
into tﬁ@e}aime?ﬁat htheorqjapy, ishatt sectipe 8' n?feﬁh%ﬁpmdl?kﬁelﬁdlnﬁﬁwegpiﬂﬂlae
section vi ded bot h egﬂs of the spindle 8 via the eyelet 25.

At thl%e"c or ’(5’“5?‘;?‘3"9 TR, 8At the yarn unwound fromthe bobbin 3 from

In Fig. 5, the motor 60 is a three-phase squirrel cage type induction
motor having a cage-shaped rotor 63, wherein reference numeral 64 denotes a
bearing; 65 a bracket; 66 a stator coil insulator; 67 a frame; 68 a rotor end
ring; and 69 an internal fan.

In this embodiment, the motor 60 of the above structure is mounted on
each spindle 8, so that the spindle 8 can start, stop or rotate in a
predetermined direction and at a predetermined speed.

Specifically, a control device including an inverter may be provided in
the motor 60 of the respective spindle so that the rotational control is
possible based on the frequency control by changing the pulse width.

In such a case, it is possible to rotate or stop the respective spindle
or a group of spindles selected in accordance with a change in the number of
yarns.

Also, by using frequency control, it is possible to easily carry out a
soft-starting and/or a soft-stopping as well as an emergency machine stop or a
modification of the rotation.

Since it is possible to synchronize the rotation of a plurality of
motors 60 by using motors with the above structure, the rotational speeds of
the respective spindles can be easily synchronized.

While the motors 60 provided for the respective spindles are
individually controlled in the above embodiment, it is also possible to

simul taneously control the motors 60 included in a group having a proper number



falling down and interfering with a balloon of non-twisted yarn in the

adj acent spindle 8 being inparted with a second twist, the raw yarn is
preferably covered wth a net or an envel ope. The non-tw sted yarn
2 is inparted with a first twi st between the base of spindle and the guide

out 1 otoTegpirgles by & St cont 41 hoife AR Y mpierpha Tor £ 8 obRer i "1

eyeleun%geor the like is a nere exanple and can have any ot her shapes and
structures. This is also true of the hollow spindle unit. As

descr i bed b 18 oA OGréRebbR B T0RT LrABIUF Bbut e hotorkadd 0ONi ng

menber 5 is preferabfy provi ded between all adjacent spindles 8 so as to

pr eventakind dok® @£ &St i faiesk Vintd asdnyRiePaiollr i ng the second twisting from
extending and interfering with the yarn of the adjacent spindle 8. An anti -

bal | ooni ng Anl akrangemeny dfespindlesc 8owhey theomdtors rédntmsy ubal/iingtha engel ridri cal
form or others, provided the above function is obtainable.

Di f f eracooedingttocthe phesentoinventdore iswshominnin ddgscd (43 ethriongh 6 Cerizel 1
according to the Eresent i nvention and a so-called double tw ster of the
conveneqmpaeisop yyish he arcangementshown in Figs.1} and 24 pair of twisting units,
whi ch are provided on both ends of a single spindleégositioned in the

horizontal Big-e8{Abnis arErapntppiey of the geeek d; Bifg AeBhilsg2atiden¥i€hme
time. JNGessy abd #ig. 6lcf s piMe? IFeu thordgh. t e -

As apparent from Figs. 6(A) through 6(C), a plurality of groups of
spindles 8 are arranged on a frame 18 of the creel 1 so that every two groups
located in the vertical direction form one block Bl, B2 or B3.

Since each spindle 8 is integral with an output shaft of the motor 60
fixedly secured on a frame 18' by a suitable mounting means, the bearings 20-1
and 20-2, as shown in Figs. 1 and 2, for supporting the respecti?e sides of the
rotary shaft section 8' of the spindle are unnecessary.

Also, since a space for providing belts or chains and tension pulleys
for adjusting the belt tension can be eliminated, the whole structure of the
creel 1 is simplified and the size thereof is minimized.

In Figs. 6(A) through 6(C), the same reference numerals used in Figs. 1
and 2 are used for denoting similar elements to thoSe shown in Figs. 1 and 2,
and an explanation thereof is omitted.

In the above embodiment, it is possible  to manage a plurality of spindle
groups as one block independently from other blocks. For example, if blocks
Bi, B2, B3 shown in Fig. 6(A) are arranged on different frames movable in the
lateral direction, it is possible to vary the frame structure in accordance with
a variation in the number of spindles to be used. Also, since a space between
the respective frames can be optionally formed so that an operator can easily

have access to the back or side of the frame, it is possible to easily carry out



installation cost per spindle is reduced. (2) A gui de eyelet 16
and an outlet guide 11 are provided on both ends of a center shaft
portion. A unit consisting of a hollow spindle 9, outer bearings 15 and a
bobbi n support 10 is nmounted to this area. The unit is replaceable if

”ecesﬁﬁﬁﬁulrelacmmﬁﬁ)mrmalﬁngr h§e tension adjustnent, as in a case of a
tw ster nnecessary because tw sted yarns withdrawn fromthe creel 1

and suppl I qﬂetsmﬁdle SRiabrdiHS toatHeOPrBseit AnVENLRSH had ANHapk | WheB@dS tie t ensi on
roller device so that a length and tension of warp are uniform If such an

adj usteeaniall portignis’ehas a maxeMsEebutsr diameverbend thyisidel pattivnk otheeest of

bobbi n. (4) Since the rotational speed may be changed in a w der
range, haveea reduydedcautenrditmetied. i s wi dened. (5) Si nce the spindles
are closely arranged in relation to each other so as to be installed, it

i s possi bl dheospindie Gt canries facbehbdd dlewhisbna neattwiskeh yapisswawndoma si npl e
and | ower cost structure. Wth the creel of the present |nvent|on

twi st eﬁ‘ey%sp‘a'ﬁ@nsﬁ'pﬁpﬂ“@deﬁ dhe tﬂﬂ@e ab oy erededenmipey SB&?ﬂar df ulhe( &Pindlin or
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be suppressed to a minimum level by forming the spindle to have the above

shape.

In the above embodiment, as described before, to prevent interference
due to a ballooning of yarn 2 unwound from the bobbin 3-1 with adjacent bobbin
3-1 or a yarn wound on the adjacent bobbin, an anti-ballooning plate 5 is
provided on the creel or a net or a bag is provided to cover the bobbin 3-1 on
which a non-twisted yarn is wound. Such countermeasures, however, are
inconvenient when the bobbin 3-1 on which a non-twisted yarn is wound .is
mounted on the spindle. Moreover, since space is required in the peripheral
region of the spindle for enhancing the mounting operation, it is difficult to
miniaturize the creel size.

To solve such problems, the present inventors have analyzed the
generation of ballooning caused by yarn 2 unwound from the bobbin 3-1 on which
the yarn is wound. The ballooning varies in accordance with various factors
such as yarn weight, unwinding speed of yarn from the bobbin 3-1 or rotational
speed of the outlet guide 11.

As shown in Fié. 7, it is found that, in most cases, a yarn segment
between the outlet guide 11 and the outlet eyelet 12 is brought into contact
with a yarn layer of the bobbin 3-1 at a point P1, or a segment of yarn 2
between the bobbin 3-1 and the eyelet. 25 before being introduced into the

hollow section 22 of the spindle 8 is brought into contact with the peripheral



t he above-nenti oned apparatus (a loomor a warper). For exanple, if a cord
fabric is woven by a narrow wi dth needle |oomat a rotational speed of

2,400 rpmand a weft density of 3 cmipick, a production rate is 72 nimn.
If it is necessary to inpart a twist of 100 turn/mto warps, a rotational

B g BE RO e RR: 13T RGO SR B BRS
v P! 5 sd S TR o e SRR i o sblg Rusipoed

MmN 5 cAbkdY Pafbrate unevenneS$ Snt BFi stakRr R HeCRshs?f cdsBenfP ei@sdTpRéd oned

apparatus (a‘loomor a warper) is not constant and the tw sting degree
must bgredRageed i n accordance w th materials and/or thicknesses of yarns,
it is necessary that the spindle be rotatable in an optional direction at
an opti onal T gebvk ithid Ipeolpliems eitt was Roatdived.of to enldipe yhe diameted oh t he

bobbin may be not only a non-twi sted yarn but also a soft tw st yarn
avai | athee rbtaining twisdér potn@dr (Ackordingsto rsuchcdedtasctaraprhowevew,stiedis/arn in
the present invention). Thickness of the non-twi sted yarn is also
opt i onkgdegsary| ke peevide agconsidenabte wpade arpundcibe nespeciave spindlecabiehy, raw
yarns are plied with each other so that a ply-twi sted yarn is obtained.
| n t heC4Hses dhe ingyeane b‘h,crg%ln&?&lsl redugtionqef operatipns € O}Q'F%’sam Ph$& hdr awn
fromthe creel hgve the sane tw sting degree but one half thereof are

of manufacturing cost.

The present inventors have found through study for solving these
problems that a bobbin holder 93 is preferably provided in the respective
spindle as shown in Fig. 8.

The bobbin holder 93 is integrally formed with the bobbin support 10
already explained with reference to Fig. 4, and provided with a yarn receiver
94 for covering the underside of the bobbin 3-1 on which a non-twisted yarn is
wound and being held in the bobbin support 10, and a yarn guide 95 integrally
formed with a front end F of the yarn receiver 94.

The bobbin holder 93 preferably has a space S on the upper side thereof,
with a length at least two thirds of the total 1ength of the bobbin 3-1 on
which the non-twisted yarn is wound and being held in the bobbin support.

The bobbin holder 93 is coupled to the rotary shaft section of each
spindle 8 having the hollow portion 22, via a bearing 15 built into the bobbin
support 10, so that the bobbin 3-1 on which the non-twisted yarn is wound is
maintained stationary while the rotary shaft section is rotated and the yarn
receiver 94 for covering the underside of the bobbin 3-1 on which the non-
twisted yarn is wound is integrally coupled with the bobbin support 10. An
area of the underside of the bobbin 3-1 to be covered is not limited, but the
yarn receiver 94 is preferably designed so that the bobbin 3-1 on which the

non-twisted yarn is wound is at most covered in a semicircular manner.



twisted in an S-direction while a latter, half in a Z-direction. If a
plurality of spindle driving systens are provided, it is possible to
partially change the tw sting degree if necessary or vary an allocation of

SJtmﬁst and Z-tw st. A driving device 7 for spindle 8 will be
descri bed w hE?z{rﬁfFéc@Wé‘r" 98 isTidde o aflllHip a1, gms@%sear&hgomblwstrat ed
are rotated by a notor 6 an e driving dev a group of

ten spavel £aedirad Gedht AR@LLLibIk 26 hoﬂﬁﬁg zm@tbabmml @mah@ﬁ ﬁﬁelﬁbnf-hﬂ!%‘t@d si de
portion of the creel and six groups of spindles are arranged in a

mul ti -yareiredomdniagiomridn i n the vertical

- 15- direction wherein three notors 6-1 - 6-3 are provided so that
one not or dThe/garntguidgruistegradpy nttireed aatr dhgelrondrembift af [the yarn
Alternatively the spindles may be driven by a single notor and driving
means teeebver 9 ddcpreferabdyl ofi are@nmdmrvwnape andzhasi agmpoth saefaceonal speed
thereof. Also, the position of notor be above or beneath the creel. If
it is desirAfidesernibed beforest t%bﬁ@’l@rh Wi B of Jihesprasent ipverfdoar i ned
wi dth zqne of f fy s preferable to |ocate the nbtoy, in a.rear area

n

o °t naRtaed saohialbv, 1 aGS e FonRgy Sohie 6‘rens‘menoqash SBifie G ofaES AC ot or
o OSTFG oL HPRE S0 MRS 4, SR S AR £ AR v 5 10888,
pa“e' reEQﬁuTgf B 8PEVetCH" 10 raDs bl & tib ?a&??g&el%é ‘Qﬁeﬂoﬂ tdgife 3Bh 120

and a section of yarn 2 present between the outlet guide 11 and the outlet

eyelet 12 is withdrawn while sliding along the peripheral edge of the yarn guide

95, whereby the yarn path is completely regulated.

In addition, in the bobbin holder 93, the space S is provided on the
upper side thereof, for facilitating the insertion of the bobbin 3-1 on which
the non-twisted yarn is wound, into the spindle 8, and removal of the same from
the spindle 8, the space preferably having the length corresponding to about
2/3 of the total length of the bobbin.

Accordingly, due to the use of bobbin holder 93, it is unnecessary to
provide an unintentional space around the respective spindle 8, whereby a pitch
between adjacent spindles 8 can be reduced. This enables minimizing the total
size of creel 1 and increases the operation efficiency, as well as preventing
interference between yarns unwound from the adjacent bobbins and the generation
of twist unevenness and yarn breakage.

In this connection, Fig. 9(A) shows one émbodiment using the above
bobbin holder 93, wherein the two spindles 8 are driven by a motor. Figure
9(B) shows another embodiment wherein the two spindles 8 are driven by a belt.

In either case, the eyelet 25 provided at the front end of the respective
spindle 8 may have a tensioning means 96 such as a disk tensor, ball tensor or

bar tensor.



which is considered in this case to theoretically correspond to a
rotational notor speed in a range between 0 rpmand 3,600 rpm To
effectively convert the rotational speed throughout a_w der range, when
t he higher rotational speed is nmainly used, the noto

coupl ed di rﬁgt Im 9 at Bfon?r viewner ﬁ?ﬂbf’(ﬂnq \yagp t he

I's mainly us e notor 1s prefe y ‘coupl ed” via 8=S]
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fifteenth). necessary, it is possible to adapt the driving system
to be preféraboy z%mdcébbnewﬂeathéteoﬁbsghwmgp@ﬂttemngﬁua@@d inhgcdopdgiices peed
range. Alternatively, it is possible to adopt a vari abl e speed not or
so t hatithtthe typeadndostape spfetie bebbdor8-icdrd 84 en which the Sonctwisted gainect i on

of notor, driving nmeans and/or speed changer is well-known in the prior
art, asdeound edlax thernidilyand bapefof wihel yant rengivery 84 maydveschanged in By
adoptlng such a structure, the rotational speed of a spindle is variable
over @WW%&’H@% the drind of nyara ondhochohbin typRaSand about 3, 600 rpm
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- 16- the yarns, for example, a loom, knitting machine, netting machine or the like,

or an apparatus for collectively taking up the yarns, such as a warper. Also
the creel 1 can be directly coupled to an apparatus for individually taking up
the yarns, such as a hobbin winder.

Examples will be explained below, wherein the creel 1 according to the
present invention is used for weaving fabrics. To simplify the explanation, it
is assumed that two strips of fabric are woven by a narrow width needle loom
being supplied from one creel with twisting devices.

When the rotational speed of the spindle is in a lower range and the
rotational speed of loom is 2,000 pick/min, warps are fed to the loom from the
creel 1 at a feeding rate of about 1.5 m/min for a weft density of 33 pick/in,
and at a feeding rate of about 3.0 m/min for a weft density of 16.5 pick/in.
If yarns having a twisting degrée of 100 turh/m are used for the production of
this fabric, the rotational speed of spindle in the creel with two-for-one
twisting devices according to the present invention should be 75 rpm for a yarn
supply rate of 1.5 m/min and 150 rpm fof a yarn supply rate of 3.0 m/min.

When a narrow width fabric is woven, the minimum rotational speed of
spindle is defined as 60 rpm in the present invention. Applications of the
creel according to the present invention for the production of such kinds of
fabrics will be described below. |

In Fig. 1, it is assumed that spindles are divided into a plurality of
-
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In Fig- 1, two horizontal groups of spindles are driven by one notor

system However, if a plurality of driving neans are provided in a nulti-

| ayered configuration, it is possible to drive nore spindle groups with one
notor system A pitch between the adjacent spindles is generally defined by

a bobhhj d . lsn e
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di rect{QBe el A th'G8! r&g@ctq%\ﬁ.gwm a driving systemconsisting of one

not or provi ded at one end of the frame 18 and belts or chains positioned

in the horiggntal 1€liigcti, Oflio gioubS ARhA® BORFS iPivently rmotBr TP Hreuly Oups by
a driving neans 7 consisting of a driving systemincluding one notor

provi dednd D andrivenl byfa mbeorf 6-2reaniSronss BedndsF are dhivenshypasiotoroBesl in the
vertical direction. The object of the present invention can be
achi evHd abt cthe diotgrd 6-1 tarouwhod~3 erddroiveanin thewsernedirdédtéore and st phieobl em i n
that slippage occurs when belts are used as a driving neans even though

t he t esamecrotabionabfspeed,cthe teisténp degrecoof she pespechive, yamni th identdeal a hi gh
energy loss and lowers the driving efficiency. Therefore, this nechanism
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chai ns arg used as riving neans in that the weight thereof is so heavy
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(2) If the S-twist yarns and the Z-twist yarns are drawn into the
loom, while being separated between an exit of each group in the creel and a
group of tension rollers 13, two belt like fabrics in which a group of the S-
twist yarns and a group of the Z-twist yarns are alternately arranged at a
predetermined width, are obtained. If the fabric is a herring-bone weave woven
with the same directional-twist yarns, a twill looks different depending on the
direction of the twill. With this method, however, since the twisting
direction can be changed for every twill, it is possible to obtain a fabric in
which the twill always looks equal. The method for grouping the yarns is well-
known to a person with ordinary skill in this art and can be selected in
accordance with the specification of the fabric. |
(3) If the motors 6-1 and 6-3 are driven in one direction and the

motor 6-2 in the opposite direction, Z-twist yarns and S-twist yarns are
alternately obtained at every two groups on both side of the creel. These
yarns are drawn in the loom as two yarn sheets while maintaining this
arrangement, and woven. In general, when relatively hard, one-directional twist
yarns are used, the resultant fabric is liable to distort. However, the above
fabric according to the present invention is free from distortion because the S-

twist yarns and the Z-twist yarns are mixed in a balanced manner.



that ‘the driving means 7 is formed by a notor 6 directly coupled to each

one of the spindles 8 at a central rotary shaft section 8'. That
iS5, in this enbodinent, as shown in Fig. 5 the driving nmeans 7 is a notor
60, the output shaft of which constitutes a rotary shaft section 8 of the
spi ndl e 8. ecifically e YA ' ed by
t he notor 6((5‘) di r%‘?f?‘%@ égu%ﬁe%a%? bé’aw%@gt‘?%?' éllg? g[}e;ﬁ %gf"gneég%fbféﬁﬂg of each

formone o

spi ndl g; @ ially di twisti h tHe thickness i gjs 60
i partially diferent tuisting doerees even thoueh Ui thickness is G}

changi pg jshgoskPi1at t@Nmpard TIRC rédpectiVd wdpSiith d Peqiirbdwesting! dugabdg to

one

driving system independently fromthe other driving systens.

The noppichdgihg thBirdtetiongl spedd of themyeerst 6-amthrcintéses. 62f Wiecbssargt at or

coil 61 and a rotor 63 with a rotor core constituted by | am nated magnetic
st eel simetwisted lyarmsotan pessuppliededtilerst8ppiog dome ofpthedimetodsi s i nserted into
a center portion of the rotor 63. In Fig. 5, the notor 60

S a

t hr ee- phase(®)qui r riél aklaghe tmpers ave citopped, nbt ds Pessible 40 cupely vapegi r ot or
63, wherein reference nuneral 64 denotes a bearing; 65 a bracket,; '
st at or Nstwisted yaensoer Peed iginapytiisted yarpsnas thengre dpnge Riiar @ot L5e¢lt er nal

f an.
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The above description was given for a case where the creel according to

the present invention is applied to a loom. However, the present invention is

not limited thereto but can be suitably used for a warper. In this case, the

creel usually operates in a higher rotational speed range because the feed rate

is high. Examples of operation in a higher rotational speed range will be

explained next based on a narrow width needle loom.

If a cord fabric having a weft density of 3 cm/pick is woven at a rate

of 2,000 pick/min, the production rate is 60 m/min. If a twisting degree of

100 turn/m is imparted to the warps by a prior art twisting device, the spindle

must rotate at about 6,000 rpm. However, in the case of a two-for-one twisting

system, the spindle operates as low as 3,000 rpm.

If the above-mentioned apparatus for two-for-one twisting devices is a

warper, it is possible to have warps having a twisting degree of 100 turn/m at

a production rate of 60 m/min, and those having a twisting degree of 150 turn/m

at a production rate of 40 m/min.

Since the creel according to the present invention has the above-

described structure, various advantages are obtainable as follows:

1) Since the spindle rotational speed is variable over a wider

‘range, it is possible to have an optional twisting degree not dependent on the

take-up speed of the loom or warper, whereby the field of utilization is

widened.

2) Since it is possible to eliminate the operation generally

—-25—



I n this enbodi nent, the notor 60 of the above structure is nounted on
spindle 8, so that the spindle 8 can start, stop or rotate in a
predeterm ned direction and at a predeterm ned speed. Speci fic
a control device including an inverter may be provided in the notor

e 1 SRORE) NEBR IS e 1% hlRbed ke P 3 eGRROIAE of % ofifaR} S aToSC
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Al 'so, - Rypalsiehst BhE PrédifeYiAePlilsOimprbied. S POSsible to easily carry out a

soft-starting and/or a soft-stopping as well

or a nodifiggati onygén phekdgekain @Nusual form SudicAsid sitPaigdispdPes tibe,

synchroni-ze the rotation of a plurality of notors 60 by using notors
t he abaaperstubestor @ludiinn pbdnatar balused @asdthepfaret widhowtsgreangingetispforil. es can
be easily synchroni zed. Wil e the notors 60 provided for the
respective shi ndl edhdde aiprail vnihaalily-tdsted|yard packdge adarsedeintbddenent ,

it

is also possible to sinultaneously control the notors 60 included

as an energency nachi ne stop

with

in a

group teguventianglk ¢peel haaisesmaller weight (length) of yarn compared with thejg -

large-packaged production yarn (available from a fiber maker), the present
invention has an advantage in that the large-packaged yarn is used as it is.

5) Since a spindle per se rotates while a raw yarn bobbin is

stationary, it is possible to drive a number of spindles with one motor. Also

since a pair of twisting devices are provided on one spindle, it is possible to
simplify the structure to reduce the installation cost.
6) There is no risk of erroneous arrangement of warps when S and Z-

twist yarns are mixedly used in a fabric. Also, if S and Z-twist yarns are

- suitably mixed in one fabrie, product distortion which is liable to occur when

hard twist yarns are used can be easily avoided.

7) If a plurality of driving systems are provided, it is possible
to impart proper twisting degrees to yarns or warps made of different materials
or having different applications.

8) Since a relatively hard twist multi-filament yarn is liable to
curl due to restoration of twist, an anti-curling treatment must be carried out
in the prior art. However, according to the present invention, such a
treatment is unnecessary.

9) Since optionally twisted yarns are directly supplied to various
textile machines according to the present invention, it is possible to adjust
the twisting degree while confirming the feeling of a product while it is still
on the machine, which results in higher quality products with no yarn-borne

defeéts compared with products produced using preliminarily-twisted yarns.



of . spi ndl es, by a suitable control device in a manner similar to that
descri bed above. In this case, it is preferable to forma group of
about twenty notors 60 taking cost effectiveness into consideration.

An arrangenent of spindles 8 when the notors 60 are used in the creel 1

according tagjhe pIeABLhdeAYRIGWNOMALS tF1Xted man&%gcgé /%%oﬁ.*Hngéklﬁg in

conpari son with the arrangenent shown in Fi 6(A) is
a fronmachine génerhtlyc haed allowerdsti&nBth ithad tfdwd?aﬂﬂsew Hdw@@éle()fthe%‘(is':' 9.
6(C) is a plane view thereof. As apparent from Figs. 6(A) t hr ough
6(C), almosir abireductign dupstrehgthmmdivested parnsapreq@ed By thef pRageni8 of
the creel 1 so that every two groups |ocated in the vertical direction

f or m oABvENtdeNk B1, B2 or B3. Since each spindle 8 is integral with
an out put shaft of the notor 60 fixedly secured on a frane 18 by a

sui tabl e mounting nmeans, the bearings 20-1 and 20-2, as shown in Figs. 1
and 2, for supporting the respective sides of the rotary shaft section 8
of the spindle are unnecessary. Al so, since a space for providing
belts or chains and tension pulleys for adjusting the belt tension can be
elimnated, the whole structure of the creel 1 is sinplified and the size
thereof is mnimzed. In Figs. 6(A) through 6(C), the sanme reference
nunerals used in Figs. 1 and 2 are used for denoting simlar elenents to
those shown in Figs. 1 and 2, and an explanation thereof is omtted.

In the above enbodinent, it is possible to manage a plurality of spindle



gr.oups :as one bl ock independently from other bl ocks. Fe#~exanple i f Dbl ocks
Bl1, B2, B3 shown in Fig. 6(A) are arranged on different Hk nmes novabl e in-

the lateral direction, it is possible to vary the fra ’m,mym,

accordance with a variation in the nunber of spindles t
since a space between the respectg ? éranes can be optionally fofned so
that an operator can easily have Eé(a s to the back or side of the frane,
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repair. Ing to the present invention has a shape
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portions t Rereof have a reduced outer diameter. he spindle 8

carri esqof-thabtdd yfims\Wi teradn NEromt tHeS bt i NS labe | twivEudnshd mhe tthes-giwiletegor t i on
and rotates the sanme at a predeterm ned speed. If the spindle 1is out of

rot ati yaes bisd ammagedvibipatraldel docacls othdri td foru aeymrnisheéthechavactierizedse,
breakage of the spindle due to resonance. However, such a vibration could
be suppnetiwddeach af rthei spimdles, bhs @y hovizontal rotarypshafitesectiomwhiehdsabove
shape. I n the above enbodi nent, as described before, to prevent

i nt er f dEXAbLY Regured at parcenseni thereef )tarwezclﬁmﬂef‘ﬂénb%ﬁ‘é"%bbﬁ'% a3-1
wi th adjacent bohbin 3-1 or a yarn wound on the adéacent bobbln

ant i - bACPBBhCARrYINgtseciqon; Projidod 8q th, respective side of Ha rafary %tl s
ngxl gg‘%ﬁ%b‘f \ég[ﬁafsgyl%&geﬂqo%bm é)rlll wl\lApchCth nr(n)gnt‘glvgtgé yar a{sn w'cnsmcyv0 %nd

suitable driving means is provided and engaged with the rotary shaft section;
and a two-for-one twisting device is provided on the bobbin carrying section.

2. A creel as defined by claim 1, wherein, in a bobbin support for
carrying a bobbin on which a non-twisted yarn is wound, a spindle having a
rotary hollow shaft driven by a driving device and a two-for-one twisting
device for drawing the non-twisted yarn into the hollow shaft, withdrawing the
yarn from the rear endlof the bobbin and double-twisting the yarn while the yarn
reaches a yarn exit, are provided, so that the non-twisted yarn withdrawn from
the bobbin is twisted while being supplied to a suitable apparatus,
characterized in that the spindle is a single spiﬁdle having at least two
bearings in a central area thereof and hollow shaft sections on both sides; a
plurality of spindles are arranged parallel to each other in the horizontal
direction to form multi-stages in the vertical direction as seen from the
lateral side of the creel; and the spindles are rotated in a predetermined
direction by a single common motor via transmission means such as belts or
chains or by individual driving means belonging to each spindle so that one of
two non-twisted yarns carried by each spindle, is twisted in an S-direction and
simul taneously the other is in a Z-direction.

3. A creel as defined by élaims 1 or 2, characterized in that the

spindle has an eyelet at each end of a spindle shaft or at a free end of the

-9 8 —



|nconv§n|enthmhen tge bobbin 3-1 on mhlch a non-tw sted yarn i s wound ks

Mo
ogion of the spindle for enhancing he mounti ng LS&?LIIIIHMIII!I Ll o)
to mniaturize the creel size. ~ To solve such pf obf ens, "thé present
unvour TS e SEAEER rhPeg DR WA Bl ﬁ?“h@%ﬁa?ﬂﬁﬁ% Bl HAED 2,
var i estdflﬁté’cﬁg%fg?@@%@*}gg@ﬁhg%bﬁ%ﬁﬂ{& the ol 16 sHa¥ i9h¢, aH@W ndi ng

speed of yar or rotational spee o the outlet guide

uide e?élefthﬂiﬂnaﬁ Butied- guide ifor Ivd thdrdRthgt Hiret Yar‘nnfr‘msihecﬁcﬂ%w shastar n
segnen between the outlet guide 11 and the outlet eyelet 12 is brought

into cepetesh; and b odtletr eydlayds mrovided Moabposiich &lon thei eXtemionosf a
segnent of yarn 2 between the bobbin 3-1 and the eyelet 25 before being

I nt r odiheeakisnod thbeholhow Ishaftssetiion dharvffrohethepfred! endBof sthier spighite.i nt o
contact with the peripheral - 20-

edge of a rlot ak icneplt a8 dtefined lylclaimslilngr tZhechanacterizpdi ife that &he greeli nt P2.
Because of these contact points, the yarn is inparted with excessjve

fri ct i theqcopprisgy @&QBEH’L é%@ﬁé‘vé@ﬂﬁéﬁlnﬁw of it yeradgceiverhéntggralltase my

cause yarn
ormed with the bobbin support, for covering at least the underside of the

bobbin on which the non-twisted yarn is wound and being held on the bobbin
support, and a yarn guide integrally formed with a front end of the yarn
receiver.

5. A creel as defined by claim 4, characterized in that a space is
provided on the upper side of the bobbin holder, having a length of about 2/3
that of the bobbin on which the non-twisted yarn is wound and being held by the
bobbin support.

6. A creel as defined by claims 1 or 2, characterized in that the
rotational direction and speed of the spindle are variable by the driving
means. |

7. A creel with two-for-one twisting devices as defined by claims 1 or
2, characterized in that the driving means comprises one or more driving systems
consisting of a motor and some means such as belts or chains for transmitting
motor power to the central area of each spindle so that each driving system can
vary the rotational direction and speed of the spindles belonging thereto

- independently from those of the other driving systems.

8. A creel with two-for-one twisting devices as defined by claims 1 or
2, characterized in that the driving means comprises individual motors, each
being directly coupled to each spindle rotary shaft; the motors being divided
into one or more driving systems so that each driving system can vary the

rotational direction and speed of the spindles belonging thereto independently



br eakage. To solve this problem it was conc ge t he
dianmeter of the rotating tw st pot 91. According tﬁmm,munﬂlmﬂﬂ@
however, it is necessary to provide a considerabl e gpate @arou

respective spindle, which causes the increase in creel size, reduction of

oper atfiqgR t@béd ar aheYothBH drivifg @Etéﬁﬁnﬁfaa&tmtdme WRftrol circuit prRvidEEseNt
inventors have found through study for solving these problens that a

bobbi njphehel@esfRdtive Mﬁiﬁ%@%ﬂémprow ded in the respective spindle as shown
in Fig. 8. in holder 93 is integrally formed with the bobbin

support 10 9.al A&a@;l andthatwoedomionb tidlseimndevicesFag . dedinainby wlaindzd with a
yarn receiver 94 for covering the underside of the bobbin 3-1 on which a
non- t véhatraatepimed iinsthatotheddmivingeeang tsehdnator tcompriicinig a stapgohaving,a and a
yarn guide 95 integrally formed with a front end F of the yarn receiver

94. statorTigei b@pdi s rateibavisg preten gore mpde of Mniaated wmagnehic Sperdr si de
thereof, wth alength at least two thirds of the total Iength of the

bobbi rsheets ’oﬂ“ Ot sl‘%fé plorthe loder heing Hsedsasdhf centenloBOHAOm AL the, t he

bobbi n su&oo The bobbin holder 93 is coupled to the rotary shaft
secti o shaft. spindle 8 having the hollow portion 22, via a bearing 15

Dot ot oo RRRRY BT ARPF6balR s tol B BT B ety d“ ;hghaf]E
Zect o, Uhas RS, WS 4058 yhafief Ik b e e
coup! o ikt 1FPom Wb hsS HAR i s 1y b?ntw@-"fﬁﬁ-dhfe LR RIS E6s 96 b bobbi n

3-1 to be covered is not limted,
selected from a group of apparatus for collectively processing the yarns, such

as a loom, knitting machine or netting machine, a group for collectively taking
up the yarns such as a warper, and a group for winding the yarns such as a

bobbin winder.



yarn receiver 94 is preferably designed so that the bobbin 3-1 on which the
non-tw sted yarn is wound is at nost covered in a sem circular manner.

-2 1 - The yarn receiver 94 is made of al um num all oy,
plastics or the like to have a desired weight sufficient for holding the
bobbi n on which the non-tw Tkl | stationarily. The
yarn guide 95 integrally p%%%@gnééﬁgﬂglﬁ§§ﬁ#ﬂg%d F of the yarn receiver 94

| s preferab)iergé) 3 ﬁﬂ%’g‘fin@h&’%g@“gﬁQ%Paﬁlesé‘?)ﬁhrbcﬂ’ifsﬁﬁﬁging twistedS

descri bed before, the pin~ho _ the present” invedation Is
Mai Nt aiyp@afl 2HéE bakying! ééﬁryﬂxlganéﬁ%'ié’fb‘dr Yarfisat® aYSoh VheD wgAsdr, S dke 8
rotates. Also as shown in Fig. 7, a section of yarn 2 unwound fromthe

bobbi npgoducasifl not @R Pinddmdheakdiel Rit dbsd & MRYEMHa@hddY Ldiewdfy dedsdegi ver 94
from hangi ng down and a section of yarn 2 present between the outlet guide

11 andwbvea atuhlldghereyastiecor h2fabsicvusingrimnd-tvist gaisi ai ngrpal odgplubel ity

peri pheral edge of the yarn guide 95, whereby the yarn path is conpletely
r egul apgdrotatable spindlesi@, téagh carryingea belitin3 ho|whiéeh @3nonttw sterhyearns2i s

provi ded on the wupper side thereof, for facilitating the insertion of the
bobbi nis-wpudgh arf arranged opdhfrafestSad Thgryarns 2, sithdrawinfrom: the hobbing 8 8, and
r enoval o{ the same from _the gpin le 8, the %Pace preferably having t he

| engt h®Bo qu§B i€fg tafe bwigted and arranged to form a yarn sheet” 19. Th

spindles 8 are rotatably secured via bearings to the frame 18 of the creel 1 at
the center of a rotary shaft section 8' which is arranged in a horizontal
direction. On both ends of the rotary shaft section 8', a section for
supporting the bobbin 3 carrying the non-twisted yarn 2 is formed, on which a

two-for-one twisting device 21 is provided.



2/3 of the total |engt,h of the bobbin. Accoriingly, due to the use
of bobbin holder 93,™t is unnecessary to provide & unintentional space
-around the respective spindle 8 whereby a pitch between adjacent spindles
8 can be reduced. This enables mnimzing the total size of creel 1 and

I ncreases the operation efficiency, as well as preventing interference

bet ween yarns unwound fromthe adjac?nt bobbi ns and the generation of

tw st unevenness and yarn breakage. /// In this connection, Fig. 9(A
shows one enbodi nent using the above H%bbin hol der 93, wherein the two
spindles 8 are driven by a notor. Figure 9(Byr—shoews—anathetr—enbodi nent

wherein the two spindles 8 are driven by a bejt. ase, the
eyel et 25 provided at the front end of the respe@rt i e 8 may have a
t ensi oni ng means 96 such as a disk tensor, ba t ensor.

-22- Fig. 10 is a front view of F 9(A) and 9(B). The
bobbi n support 10 and the hol |l ow portion 23 of ' re preferably
repl aceabl e with other ones having differeﬂ{ 5 s in accordance with the
type and shape of the bobbin 3-1 or 3-2 on wh he non-tw sfed yarn is

wound. Also the width and shape_of the yarn regggver—94—may pe changed in
accordance with the kind of yarsqgr the M types. ﬂhe creel 1,
wherein non-tw sted yarns are wt from bobbins and tw sfed, is used
in conmbination with an appar S ol | ectively processing fhe yarns, for
exanple, a loom knitting maghine,(netting machine or the likp, or an
apparatus for collectively kHR—HP—the yarns, such as a -
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war per- Al'so the cregel 1 can be directly coupled tghan apparatus for

i ndividual |y taking Up the yarns, such as a bobbin weder | Exanpl es
wi'll be expl ai ned bel ow, wherein the creel 1 according to the present
invention is used for weaving fabrics. To sinplify the explanation, it is
assuned that two strips of fabric are woven by a narrow wi dth needl e | oom

bei ng supplied fromone creel with tw sting devices. When t he
rotational speed of the spindle is in2 ower range and the rotational
speed of loomis 2,000 pick/mn, warp e fed to the loomfromthe creel 1

at a feeding rate of about 1.5 mnmin for a weft density of 33 pick/in, and
at a feeding rate of about 3.0 mimn for a weft density of 16.5 pick/in. If
yarns having a tw sting degree of 100 turn/m are used for the production of
this fabric, the rotational speed of spindle in the creel with two-for-one
tw sting devices according to the present invention should be 75 rpmfor a
yarn supply rate of 1.5 piuR'n and 150 Lg}_for a yarn supply rate of 3.0

m n. ch:,_ tHhe—rrarnamrrota al
speed of spindl ¢ is i ned ag~607) i raggnt invention. '
Appl i cations gf |t creel accordin Q0 the peseatl invention for the
production of sWY¢h ki of fabri¢gs J Pem dedcri bed bel ow. Noi e
that in the’ ove- efd ned empodd ne H€ |present inventiop, the
creel having the¢ftywo-fprighe tiwi $fing nechalpi snpig shown. I n{ the
present inventi N° howeverlk tHe adi nen fo exanple i n which{a potor
is directly, nodnt b Epi Ndl ¢] on in{ ilth al sgindl e is providef wWth a
spindl e uetder am alfo| b uded{lnl|a cfeellthav) nd the single tw sting
mechani s, Im Fifg. | it} ig\agsunged at spilndl es are dividef ipto a
pIurallty of - 23- gfoups
A (upper nost row) hropg st Jo and qntrolled by notofs
associated withit >p« Bs. ( In Fig. 1, twp gfoups
A and B are drt greHps # are driven by a} nofor
6-2, and groupé\ and L ~6-[3

\

/
.b;j

(B)

Fig.2



If all .the motors 6-1:through 6-3 are driven in the saye direction and at
the sane rotational $¥ted, the tw sting degree of t e~ respective yarn is
identical but the twisting direction-is reversed on the respective sides
as seen fromthe <creel front. In this case, if the |lefthand yarns and the
righthand yarns are supplied separately fromeach other to a | oom two

ki nds of fabrics, each having a dlfferent tw sting direction, can be

obt ai ned. (2) If the S-twisd (irns and the Z-twi st yarns are
drawn. into the |oom while being separfat'ed between an exit of each group
in the creel and a group of tension rollers 13, typo belt like fabrics in
which a group of the S- tw st yarns and roup the Z-twi st yarns are
al t er nat el y arranged at [:';L —p+ edetermned widt » nrn aht ained L _the fabric
is a herring-bone weave WOVen[ wi tn the sane ecTTonar—TwW ST yarns, a
twll |ooks different depending on the direCtion of the twill. Wth this
met hod, however, since the twjsting direCtion can be changed fof every
twill, it is possible to ¢Btgiln a faberfc in which the twill always | ooks
equal . The nmethod for grouping is well- known to a pefson with
ordinary skill in this art and in ggccordance w th the
speci fication of the fabric. e yjiotors16-1 anh 6-3 are
driven in one direction and the 6-2 i opposita)direc1ion,
Z-twi st yarns and S-twi st yarrsf are /falter ai ned’ at evefy two
groups on both side of the crggl. THESE Y4 ra T the foomas two
yarn sheets while maintainingltthis larrange , woven) I n general, -
when rel atively hard, one-dirggtiongl twi st yafrns [qre used, thefresultant
fabric is liable to distort. wever, the ﬁbove &; ric acgording to the
present invention is free from|distqgrtion kp¢ use—&fe S- o
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twi st yarns and the Z{twi st .yarns are nixed in a bal anted manner.

-2 4- (&Y To use, in one fabric, warffs with different
t'hi cknesses or warps wth partially different twi sting degrees even though
the thickness is equal, it is possible to inpart the respective warps with

a required twi sting degree by changing the rotational speed of the notors
6-1 through 6-3. |If necessary, non-tw sted yarns can be supplied while

st oppi ng sone of the notors. ( 1 Af all the notors are stopped,
it is possible to supply using non-tmﬁsped yarns or prelimnary-tw sted
yarns as they are in the prior art creel. The above description was

given for a case where the creel according to the present invention is
applied to a |l oom However, the present inventionis not limted thereto
but can be suitably used for a warper. In this case, the creel usually
operates in a higher rotational speed, range because the feed rate is high.
Exanpl es of operation in a higher rotational speed range will be expl ained
next based on a narrow wi dth needl e 'oom If a cord fabric having a
weft density of 3 cmipick is woven at a rate of 2,000 pick/mn, the
production rate is 60 mMmmn. If a twsting degree of 100 turn/mis
inparted to the warps by a prior art tw sting device, the spindle

Fig.4
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must rotate at about 6,000 rpm However, in the case;ofy a two-for-one
twisting system the“spindle operates as |ow as 3, 008 rpm If the
above-nenti oned apparatus for two-for-one twisting devices is a warper, it
is possible to have warps having a twi sting degree of 100 turn/mat a
production rate of 60 mmn, and those having a tw sting degree of 150
turn/m at a production rate of 40 nin%n. Since the creel according
to the present invention has the above//ﬂgescribed structure, various
advant ages are obtai nable as foll ows: 1) Since the spindle
rotational speed is variable over a wider range, it is possible to have an
optional tw sting degree not dependent on the take-up speed of the | oom or

war per, whereby the field of utilization is w dened. 2) Si nce
it is possible to elimnate the operation generally

- 25- required with the use of tmﬁste:tﬁxy’ns, such as the | oading of
a package on the tw ster or rew nding of tH isted yarn froma tw st
bobbi n; the manufacturing tine, cost and pg tivity is inproved.

3) Yarn packages in a usual formsuch g3 g strai ght paper tube, taper
tube, or alum numpirn can be used as they grie Mithout changing the form

Fig.5




4) ~ < Wiile a prelimarily-tw sted yarn package ag:used in the
conventional creel ha%$a smaller weight (length) of y%rn conpared with the
| ar ge- packaged production yarn (available froma-fiber naker), the present
i nvention has an advantage in that the | arge-packaged yarn is used as it

I'S. : 5) Since a spindle per se rotates while a raw yarn bobbin
is stationary, it is possible to drive a nunber of spindles with one
motor. Also since a pair of twisting6g€yices are provided on one spindle,
it is possibleto sinplify the structu to reduce the installation cost.
6) There is no risk of erroneous arrangenent of warps when S and Z-

tw st yarns are Efkﬁd ;ﬁ;ﬁ(j} a fabric. Also, if S and Z-tw st yarns are
suitably mxed i o eéya roduct distortion which is liable to occur
when hard tw st yarns are used can be easily avoi ded. 7) If a

plurality of driving gystens are prog'ded, It is possible to inpart proper
twi sting degrees to yarns or warp fifle of different materials or having
di fferent appir : //-3§Hme a relatively hard tw st

mul ti-filament [ i ELL~8U6 to restoration of tw st, an
anti-curling [t Hed out in the prior art. However,
according to : , ggﬁy a treatnent is unnecessary.
9) Si nc ptli pniall | t s ﬁpe directly supplied to various
textile machifp ' lesént’ invention, it is possible to
adjust the t :ngaﬁfing the feeling of a product while
it is still , Hestil4s in higher quality products with
no yarn-born ¥H{1 products produced using
prelimnaril yltw-sted yarns- ~ ‘12
Fig.6(d) Fig.eB)
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-26 -7 s 10)... It has been known that tw sted yarn produced
froma twisting nmachine generally have a | ower strength than raw yarns.
However, there is alnost no reduction in strength of tw sted yarns
produced by the present invention.

0

Fig.7(A)

Fig.7(B)
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-27- T P CLAI VB, 1. A creel
conprising a plurali ty “of spindles rotatably held on-:a frame, each
carryi ng bobbins on which non-tw sted yarns are wound, wherein the
non-tw sted yarns wi.thdrawn fromthe bobbins are tw sted and the
thus-twi sted yarns are arranged in parallel to each other to forma yarn
sheet, characterized in that each of the spindles has a horizontal rotary
shaft section which is 8 '

10




rotatably secured at ;/g,center thereof to the creel f{rane via bearings, and
a bobbin carrying sé%ﬁion provi ded on the respecti ve#¥side-of the rotary
shaft section for carrying the bobbin on which the non-twi sted yarn is
wound; a suitable driving neans is provided and engaged with the rotary
shaft section; and a two-for-one tw sting device is provided on the bobbin
carrying section. 2. A creel a§ defined by claim1l, wherein, in a
bobbi n support for carrying a bobbin whi ch a non-twi sted yarn i s wound,
a spindle having a rotary hollow shaft'™riven by a driving device and a
two-for-one twisting device for drawing the non-tw sted yarn into the

hol | ow shaft, withdrawing the yarn fromthe rear end of the bobbin and
doubl e-twi sting the yarn while the yarn reaches a yarn exit, are provided,
so that the non-tw sted yarp thdrawn from the bobbin is twy sted while
bei ng supplied ta_a surtalte apparatus, characterized Imagimt the spindle
is a single spindl'e haviag at Teast two bearings In a ntral area thereof
and hol | ow shaft seci+0 on both sides; a plural+ ofggpindles are
arranged parall el d i n the horizontal ' ) orm

mul ti-stages in the yer Lgi ‘¢tion as seen frémt t aQal || sbHe of
the creel; and the n are tated in a predgt Lr ELon by a
si ngl e common nogor| vi g smi-HEI oy means such agcpel t cha s or by
i ndi vi dual driving prean eltong{ihg to each spindle’go t e g gﬁo
non-tw sted yarn arri by eaf pindle, is twptegd i n|[S- difffecoion and
si mul taneously the bth I n : 2 direction: 3. Feelfilas defined
by clains 1 or 2,\ char a¢t|gritzed] Ehat the spindlag ha Nfeyergt at each
end of a spindle shaft [@r|ihd—a 1 end of the o)
> —
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28 " hol | ow ghaft section provided through the, spindle shaft, for
gui di ng t he non- twi sted yarn withdrawn from the bobkih into the holl ow
shaft sections, and a guide eyelet and an outlet guide for withdraw ng the
yarn fromthe hollow shaft section; and an outlet eyelet is provided at a
position along the extension of the axis of the hollow shaft section apart
fromthe free end of the spindle. 4. A creel as defined by clains 1
or 2, characterized in that the creel 10§ ther conprises a bobbin hol der
consisting of a yarn receiver integral ﬁ formed with the bobbin support,
for covering at |east the underside of the bobbin on which the non-tw sted
yarn i s wound and bei ng held on the bobbin support, and a yarn guide
integrally formed with a front end of the yarn receiver. 5. Acree
“as defined by claim4, characterized in that a space is provided on the
upper side of the bobbin holder, having a I ength of about 2/3 that of the
bobbi n on which the non-twi'sted yarn is wound and bei ng held by the bobbin

support. 6. A creel as defined by clains 1 or 2, characterized in
that the rotational direction and speed of the spindle are variable by the

driving neans. 7. Acreel with two-for-one tw sting devices as
defined by clains 1 or :




~.2, characterized in that the driving means conprises one or nore driving
Systens consisting of a nmotor and sonme neans such as belts or chains for-
transmtting notor power to the central area of each spindle so that each
driving system-can vary the rotational direct BRAGRMENS)FERTof the spindles

bel ongi ng thereto independently eﬂgkﬁ of the BT 1
8. Acreel with two-for-one tMAsf%ﬁg qv?gg% as def {|nREP EM%Nﬁ§ %Ebr
d|V|fﬁy a\PRUMB s, e ch

characterized in that the drigrephgithihissinehUnaks |
bei ng gmr cBftdaAt ¢Petp) €d to €ach spindle rotary shaft ) Dée fot-ors-bel' Ny
T viNg S can
Y&QQHQFB%diﬁﬁEE reto

di vi de Into one or nore dr|V|n% systens so tggt e
vary the rBaPresant dnyensien reiates el Testn

i ndepengerhl ¥pparatus for collectively processing the yarnsZ&uch as a lodw om & hose
of the other dr|v ng_s stens Ja a sui t.abl e n [ | dRthie

the resfEEfve .%g¥ s % Asggge%g ﬁ&%ﬁﬂ 3&¥%¥e tMAStlng
devi cestvastmg |madtvk1ysted gfarn$, in ahaxrmieetw-lsetdng ML_BHJﬂdiJWn'Somﬁﬂs S

a notor,_c %IHS ? stator having a stator coil and a rotor having a
rotor c %QB&% ‘am nat ed magnetic steel sheets; an output shaft of the

nmot or bEA&ERd{BISdMﬁ‘S the central portion _of the spindle shaft.

In the conventional art, when a belt-like fabric such as a safety belt
or a sling belt is woven by using twisted yarns as warp, a beam formed by a
predetermined number of twisted yarns wound thereon is loaded on a loom, or a
creel carrying a plurality of bobbins of twisted yarns is used, from which the
twisted yarns are fed to the loom.

When the twisted yarns are used as warp, the following problems may |
oceur.

It is a custom that the twisting operation itself is generally not
carried out by a fabrlc maker but is done by outside twisters. Therefore,
although it is necessary to change a twisting degree in accordance with the
required feelings df the individual fabrics so that the nature of a yarn is
modified to be suitable for the use of a fabric, the change of twisting degree
is substantially impoésible'after the yarn has been twisted even if it is found
to be unsuxtable, and the tw1sted yarns must be used as they are. Moreover, a
length of yarn wound on a bobbin may vary from one hobbin to another resulting
in a considerable amount of wasted twisted yarn.

Further, 51nce a length of twisted yarn wound on a bobbin is at most one
half, usually one thxrd of a length of large-packaged raw yarn, it is
necessary to-change the- exhausted bgpbxn of twisted yarn for a new one and tie
the two togethef. This results fﬁ not only a troublesome manual operation but

also an increase in waste because the tied portion of yarn cannot be used for



© 710." & creel W|th t vio- f or - one \MESHESWI%%%

“characterized in that an appa ? s1tﬁo%”wﬁnll d Wikb e Wiksh are
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sél ected from a group of apparatus for col| ectlvelegleproces& ng the yarns,

such a$9gd Iféﬁ:hﬁ‘ kn$‘{lt$tﬁgthﬁdb{| Ae B‘ﬂ%e!%ﬂr‘i@%ﬁ%‘ﬁn th & YfrBupegasse the
col | ectlvel _ t he. yarns such as _a_vvar? and a group for w ndi ng
the yar ﬁgt@ @Ha sx;pged bgb‘:ﬂpnl‘%’ﬁ kyyobtain sufficient wisting. ddition, thxs
- 30- creel cannot be used when highly twisted yarns are desired as warps of fabric.

DISCLOSURE OF THE INVENTION

defined by clains 1 or 2,

It is an object of the present invention to eliminate the above-
mentioned drawbacks of the prior art and provide a creel with twisting devices
capable of handling various type bobbins on which a non-twisted yarn to be
processed is wound and suitably used for producing not only usual knit/woven
fabrics and nets but also fabrics to be woven at a higher fate because of their
low weft density such as a éord fabric and those wherein highly twisted yarns
are used as warp, the creel being able to be manufactured at an extremely low

cost and exclusively used as a twisting apparatus wherein yarns are merely

twisted and wound.

To achieve the above object, a creel is provided according to the
present invention, comprising a plurality of spindles rotatably held on a
frane, each carrying' bobbins on which non-twisted yarns are wound, whereby
the non-twisted yarns withdrawn from the bobbins are twisted and the thus-
twisted yarns are arranged in parallel to each other to form a yarn sheet,
wherein each of the spindles has a horizontal rotary shaft section which is
rotatably secured at a center thereof to the creel frame via bearings, and
a bobbin carrying section provided on both end portions of the rotary shaft
for carrying the bobbin on which the non-twisted yarn is wound; a suitable
driving means is provided and engaged with the rotary shaft section; and a
single twisting operation or a two-for-one twisting mechanism is provided
on the bobbin carrying section.

The creel with the +two-for-one twisting devices according to the
present invention is operated as follows:

Various incdnveniences reside in the prior art creel with twisting
devices, because bobbins must be rotated; for example, it is necessary to
orient the bobbin so that the yarn is unwound in reverse to the rotational |
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to a suitabl e apparatus, characterized e i's sl n

spi ndl ¥RFF ng | $88t <E®) beFahde |dﬁ-rﬁ°"é§ntcP‘aPledarté’a théPEQﬁatU‘a for
pl ur al iihgivdBusliyn dhieihgad® theraige srmahaéé &l vdubif aphaep] her in the

hori zont al ection, o form nul age in the vertical direction as
seen from t%‘ga"p(aitegr‘gr n}r‘alt“ﬁé Rt ﬁﬁefﬁleﬁ%llegcc%ﬁdé“? dCat in a
pr edet @r@ﬁ'em@dmirernen:dm an thspdafcm nga‘angofamﬁcsmt g6 simplifly ahs rexplaratio®Aans
such ag¢bgltsg Si 0 ndiV | Wl Qg r}% gg! each
spindle so t at one o? ?R) SQ¥1 \g\nksif;é%g%{:/a%%s carr % y eagﬁ Spin e S
tw st edoPh bRANG sypplied; ﬁﬁﬂaﬁnﬁ §Ffﬁ€|1- vabkdwisting deviseler is in a
Z-directionynen the rotational speed of the spindle is in a lower range and the

rotational speed of loom is 2,000 pick/min, warps are fed to the loom from -
the creel 1 at a feeding rate of about 1.5 m/min for a weft density of 33
pick/in, and at a feeding rate of about 3.0 m/min for a weft density of 16.5
pick/in. If yarns having a tWisting degree of 100 turn/m are used for the
production of this fabric, the rotational speed of spindle in the creel with
two-for-one twisting devices acecording to the present invention should be 75
rpm for a yarn supply rate of 1.5 m/min and 150 rpm for a yarn supply rate
of 3.0 m/min. ' '

When a narrow width fabric is woven, the minimum rotational speed of
spindle is defined as 60 rpm in the present invention. Applications of the
creel according to the present invention for the production of such kinds of
fabrics will be described below. Note that in the above-explained
embodiments of the present invention, the creel having the two-for-one
twisting mechanism is shown.

In the present invention, however, the embodiments, for example, in
which a motor is directly mounted on a spindle or in which a spindle is
provided with a spindle holder, can also be used in a creel having the
single twisting mechanism.

hiiaan

In Fig. 1, it is assumed that spindles are divided into a plurality of

~23-
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. REPLACEN‘EM,GW’”’ILE"’I r ot atijppal dif ARR d39Band||speed of the spindle are
variabl e By y hgMlineans. |72 14 ¢-Added) A creel as defined by
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clainms 11 or 12, characterized in that the drivi es. one or
nore driving systens consisting of a notor and sone neans such as belts or
chai ns fon1! ragasd)t §idide M¥omiriROMER ﬁl@r&ﬂfty_@te@fmﬂlhe@rr@aa@fﬂ)emm wpi ndl e so
that each driving systemcan vary the rotational direction and speed of

t he spifhghesSedst eagriyifg tHaeb BisOoh heoe MAaAtWixtéd gariase woohd,! heeediner
driving systens. 15. (Added) A creel as defined by clainms 11 or 12,
char atieenored@ i s ted flatns whehdhaivn i frgmnttan bobiwimsr ase Lwii sithdy aodidlhentiusr-s, each
being directly coupled to each spindle rotary shaft; the notors being

di vi dedsted yaons ase amnapged iivi paraldgbtteonsgagiy other teafermiai Yammgskeadsem can
vary the rotational direction and speed of the spindles belonging thereto
i ndepthadagterizedohn tthesceasth phethst sRindiesyhagy a SpBizandali eotaryushal e
control circuit provided in the respective driving

¢ LDl . : X system . 16.
( AddeXfrtEOn: cOBRriging as ¢endar pereion; phersof @ﬁ&f%ﬁefilia%@-/ﬁ hdentigals f@ orqr i vi ng
nmeans, i s a tqor conprisjng.a stator havipg a,stator. coil, and a rotor
havi niRr&es (5[{8‘? ¢ ?ﬁeegﬁéﬁ‘é" cﬂ%dl RARt HOSe Bheraghe AN ”bf%l‘ss"ﬁéﬁ@,lyaﬁ‘?%‘iﬁdput
Shaftaéja center thereof to the creel frame via bearings, and a bobbin carrying

section provided on the respective side of the rotary shaft section for carrying
the bobbin on which the non-twisted yarn is wound; a suitable driving means is

provided and engaged with the rotary shaft section.

12. (Added) A creel as defined by claim 11, wherein, in a bobbin
support, which is equipped on both ends of said rotary shaft, for
carrying a bobbin on which a non-twisted yarmm is wound, a spindle
camprising said rotary shaft driven by a driving device, rotates the
bobbin so that the non-twisted yarn withdrawn from the bobbin is twisted
while being supplied to a suitable apparatus, characterized in that the
spindle is a single spindle having at least two bearings in a central
area thereof; a plurality of spindles are arranged parallel to each
other in the horizontal direction to form multi-stages in the vertical
direction as seen from the lateral side of the creel; and the spindles
are rotated in a predetermined direction by a single common motor via
transmission means such as belts or chains or by individual driving
means belonging to each spindle so that one of two non-twisted yarns
carried by each spindle, is twisted in an S-direction and simultanecusly
the other is in a Z-direction.

13. (Added) A creel as defined by claims 11 or 12, characterized
in that

-31-
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15. (Added) A creel as defined by claims 11 or 12, bharacterized in that
the driving means comprises individual motors, each being directly coupled to
each spindle rotary shaft; the motors being divided into one or more driving
systems so that each driving system can vary the rotational direction and speed
of the spindles belonging thereto independently from those of the other driving
systems via a suitébie control circuit provided in the respective driving
system.

16. (Added) A creel as defined by claim 15, characterized in that the
driving means is a motor comprising a stator having a stator coil and a rotor
having a rotor core made of laminated magnetic steel sheets; an output shaft of
the motor being used as the central portion of the spindle shaft.

17. (Added) A creel as defined by claims 11 or 12, characterized in
that an apparatus to be supplied with yarns which are withdrawn from bobbins
and twisted by twisting devices is one selected from a group of apparatus for
collectively processing the yarns, such as a loom, knitting machine or netting
machine, a group for collectively taking up the yarns such as a warper, and a
group for winding the yarns such as a bobbin winder.

18. (Added) A creel as defined by claim 11, characterized in that the
creel further comprises a bobbin holder consisting of a yarn receiver integrally
formed with the bobbin support, for covering at least the underside of the
bobbin on which the non-twisted yarn is wound and being held on the bobbin

support, and a yarn guide integrally formed with a front end of the yarn
-32- a
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receiver.

19. (Added) A creel as defined by claim 18, characterized in that a space
is provided on the upper side of the bobbiﬁ holder, having a length of ahout
2/3 that of the bobbin on which the non-twisted yarn is wound and being held by

the bobbin support.
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