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1 [Nanme of Docunent] Specification [Title of Invention]
YARN TW STI NG BELT [ Technical Field] [0001] The present
invention relates to a yarn twisting 5 belt used in a
tw sting machine for synthetic yarn, particularly to a
yarn twisting belt for falsew sting of yarns by

- nipping the yarns between two yarn twisting belts that

il e crossing each other.
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[0002] A yarn twisting belt is generally constituted from a
surface rubber layer that touches the yarn to be twisted
and a reinforcing layer that is laminated on the surface
rubber layer so as to reinforce the surface rubber layer,
and is formed in an endless loop. The reinforcing layer
comprises an intermediate woven fabric placed cn the
surface rubber layer side, a core layer having core yarns
that render tensile strength to the belt and are embedded
therein in the direction of the belt circumference, and an
external woven fabric that are put on pulleys (refer to,
for example, Patent Document 1). The woven fabrics provided
on both sides of the core layer protect the core layer from
breakage along the core wyarns.

[0003] When the varn twisting belt is used to twist
synthetic yarns, two varn twisting belts are stretched and

put arcund a pair of pulleys and caused to run in opposite
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25 put around a pair of pulleys and caused to run in
opposite 2 directions while crossing each other, thereby
to nip the yarns between opposing surfaces of the two
yarn twisting belts and carry out false twi sting. [0004]
However, with an apparatus that uses the 5 conventiona
yarn twi sting belt as described above, there is such a
probl em that the belt undergoges nifica t V|brat|on
(fiéF@%tJa?ﬁﬂ i"ddE) CHATTEF (it g’t?ﬁe%us PRERY 5y PP R
oscillation of yarns on th belt surface. This results
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easler t put the groun over the outside
oLpt e P A Lalel ey, siasn e okt e
hbgbgrléghlng to scorching thereof, thus reducing the
service life of the belt. The oscillation of yarns also
causes uneven twisting, and yarns that have been subjected
to false twisting are likely to fluff, thus resulting in
unstable quality of yarn.
[0005] Patent Document 2 proposes the use of a knitted
fabric as an intermediate ground cloth interposed between a
surface rubber layer and a core layer that includes core
yarns embedded therein, in order to make it easier to
manufacture the yarn twisting belt. This is based on the
fact that the knitted fabric is highly elastic and makes it
easier to put the ground cloth over the outside of the
reinforcing layer. However, since the knitted fabric has
lower rigidity than a woven fabric and is higher in
elasticity, there has been a problem of the belt undergoing

significant concave warping.



10

15

20

25

el asticity, there has been a problem of the belt

under goi ng 25 significant concave warping. 3 [0006]
Generally, when the yarn twi sting belt undergoes
significant concave warping, since the yarns are caused
to be nipped by the belt on 8he edge thereof, such a
probl em occurs as the yarn is caught by the edge and
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Japa Patent Publication No. 3,189,698 20 [Di scl osure
o? ge I nvention] [Problens to be Solved by the
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to provi
convex warping, on the cother hand, the yarns tend to be

nipped near the center of the belt, thus resulting in
unstable nipping of the yarn. This results in such problems
as oscillation of varns on the bhelt surface, uneven wear of
the belt, scorching of the belt due to leocalized heating
thereof, reduced service life of the belt and uneven
twisting.

[Patent Document 1] Japanese Unexamined Patent
Publication (Kokai) No. 2002-13033

[Patent Document 2] Japanese Patent Publication No.
3,189,698
[Disclosure of the Invention]
{Problems to be Solved by the Invention]
f0007] Main object of the present invention is to provide a
yvarn twisting belt that allows i1t to suppress vibration of
the belt while running and suppress osciliation of vyarns

from occurring on the belt surface.
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yarn twisting belt that allows it to suppress vibration
of the belt while running and suppress oscillation of
yarns 25 fromoccurring on the belt surface. 4 Another
object of the present invention is to provide a yarn
twisting belt that is capabl edof stable nipping of yarns
by inproving the belt with regard to warping. [Means for

Sol vi ng_t he Probl ens] 0008] Th resent inventors |
Contue e her SRIREE. 6 {ito Phestse Brerbial Mo tor FEfgide
tw sting_nmachi ne n _the belt ns. _Th h t.hese
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yarn tw sting belt the pri.qr art econes_uneven at
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equency T Her €61 Wi Eh: uéﬂvﬂ the relation between
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I'cant "vibration o e at causes
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rating whe nni ng, and solve the pr em o
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present invention. us the yarn tw sting
tQSvQﬁe§§ggid,n%%@t%HQt this causes the belt to vibrate at

the natural frequency thereof which, due to the relation
between this fregquency and the natural frequency of the
machine, results in significant vibration of the belt that
causes oscillation of yarns. Thus the inventors further
found it that, when a seamless woven fabric is used as the
intermediate ground cloth, thickness of the belt beccmes
uniform in the direction of the belt circumference, thereby
making it possible to suppress the belt from vibrating when
running, and-solve the problem of significant warp of the
belt, thus completing the present invention.

[G009] Thus the yarn twisting belt of the present invention
comprises a surface rubber layer that touches the yarn to
be twisted and a reinforcing layer that is laminated on the
surface rubber layer, and is formed in an endless lcop with

an intermediate woven fabric placed on the surface rubber
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conprises a surface rubber |ayer that touches the yarn to
be twisted and a reinforcing |layer that is |am nated on
the surface rubber layer, and is forned in an endl ess
loop with 25 an internedi ate woven fabric placed on the
surface rubber 5 [layer side ©f the reinforcing | ayer,
wherein the internediate woven fabric is a seanl ess

woven fapric. The reinforci s conposed of the
|ﬁ?%§?ﬁe%l3r%eté’ Foehcr ?lf%lreg&eé%ifuﬂé}aeﬁgﬁw e seant oss
ric %ore ayer havi core yar enbedded
R SO vk BT e AR f T Rkt o ral
woven fabric ut o u a IS i.nteqrated
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|rect|on of the t circunterence
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The 'yarn twi sting be at enploys 't
SE woven fabric warps in such a concave shape as
e surface of the surface rubber |ayer shows 0 to 0.1

mgigjgﬂf& S%Qm%eegl&w@r{'fyabrtleept;ekéea&f the anaupt cofy

in direction of the belt circumference and has rigidity in
the direction of the belt width. Specifically, it is
preferable that the seamless woven fabric is woven from
elastic yarns and non-elastic yarns, with the elastic yarns
running mostly in the direction of the belt circumference
and non-elastic yarns running in the direction of the belt
width.

[0011] The yarn twisting belt that employs the seamless
woven fabric warps in such a concave shape as the surface
of the surface rubber layer shows 0 to 0.1 mm of warp.
Specifically, the ratio of the amount of warp to the belt
width, (amount of warp)/(belt width} is preferably in a
range from 0 to 0.0125.

[Effect of the Invention]

[0012} Since the yarn twisting belt of the present

invention has uniform thickness throughout the length
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wi dt h, (amount of warp)/(belt width) is preferably in a
range fromO to 0.0125. [Effect of the. Invention] [0012]
Since the yarn twisting belt of the present 25 invention
has uni form thi ckness throughout the Iength 6 thereof
along the direction of the beét circunference due to the
use of the seanl ess woven fabric as the internediate

fabrjc, vibrati b d wh t he belt
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fabrre (Sednt 688 woven abrlc?/cor yar n/‘'ext ernal "woven
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rérnf orcing layer. e seanl ess wove
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ngtﬁ 59%#;, & dickegt o, pf g he Eaﬁ!ﬁ&ﬁﬁeo‘?{gi%r%é ang

non-elastic yarns running in ection of

UhgaDeLe ¥ O BkeSaf e Higii [0 he di rection of
: |

e belt wdth higher so that the belt can be suppressed
from vefpl NgmdiSch Eestursidtcen¥al Nt GRMRG e woven

fabric (seamless woven fabric)/core yarn/external woven
fabric gives higher rigidity against bending to the
reinforcing layer.

[0013] Use of the seamless woven fabric constituted from
elastic yarns and non-elastic yarns woven together, with
mostly the elastic yarns running in the direction of the
belt circumference and mostly the non-elastic yarns running
in the direction of the belt width, makes the rigidity in
the direction of the belt width higher so that the belt can
be suppressed from warping. As a result, since yarns can be
nipped over a wider region of the belt and stable nipping
of yarns can be achieved, there are such effects as uneven
wear of the belt and scorching due to localized heating of
the belt are eliminated and the gquality of twisting is
stabilized.

[Brief Description of the Drawings]
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20 ni pped over a w der region of the belt and stable
ni pping of yarns can be achieved, there are such effects
as uneven wear of the belt and scorching due to

| ocal i zed heating of the belt are elimnated and the
quality of twisting is stabiVized 25 [Brief Description
of the Drawings] 7 [0014] [Fig. 1] a sectional view of a

yarn twi stjing helt accordjn ne enbodi nent, of tgﬁ
rRa0ahl" Prienciion SFﬁF@on% ‘%Leﬁ“aro 3 T ROt A ki Reaeng
yarns geln tmnsteg aratus usi n J Qe arn
\?Acgf’F N i Péﬁm%t} a'sc grrﬁf: 2oy ]d%rlﬁé OV ng a
br at ' t t t
Vi ow of PR Gary CwPELTHG® e aes armet 1o Eipre L pr g
yar.n tw

S%W@sﬁpar e tﬂﬂi‘ean&?@#p?ét% i k| S%HE’ Wﬁetfl@rge%%‘ei%r e
Pﬂgg;?lf%V%T %%]5 h elnqbﬁgzﬁ& gsg§agnglnterne ﬁg e
“9%29u£f%@ifhsf%umg8E? | ayer 5: External woven fabric
[Fig. 4] a sectional view of a yarn twisting bkelt
according to Example.
[Fig. 5] a sectional view of a yarn twisting belt
according to Comparative Example 2.

[Description of Reference Numerals]

[0015]

B: Yarn twisting belt

1: Surface rubber layer

2: Reinforcing layer

3: Intermediate woven fabric
4: Core layer

5: External woven fabric

[Best Mode for Carrying Out the Invention]

[0016] One embodiment of the yarn twisting belt of the
present invention will be described in detail with
reference to the accompanying drawings. Fig. 1 is a
sectional view of the yarn twisting belt according to this
embodiment. As shown in Fig. 1, the yarn twisting belt B

comprises a surface rubber layer 1 and a reinforcing layer
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[ Best Mbde for Carrying Qut the Invention] 20 [0016] One
enbodi nent of the yarn twisting belt of the present
invention will be described in detail with reference to
t he acconpanying drawings. Fig. 1 is a sectional view of
the yarn twi sting belt accord¥ng to this enbodi nent. As
shown in Fig. 1 the yarn twisting belt B 25 conprises a
syrface rub Iaxer 1 and a reinforcing |layer 8 2

| ani A4 edx% &PE5RS [0017] The reinforcing |ayer 2

etiliiFhapetalritiegiath o et N A e A R o L
gﬁ%waﬁg@e%fab&fa% 4' %oﬁseyleu@éh aJ X:%bble? 4

er wor the core |l ayer |nterpose "between the
n r tge'}‘}’] 24h§ o woyen: ;
%rlc %% %ﬁgogﬁn t@?s%#%é} It B ?g orne © in ant o

EQL%G mh%yeﬂhlﬁ ha sy facasr upber.d.ayanyd facing the

tsi eyarn twsting belt Bis replaced with a 10

n%Qflﬁog@be%ett%eﬁu%@cieflﬂém%ak@y%vén reaches saahiimhe
wear through friction with the yarns. [0013] The

Sggééfﬁaf %b)%rn lray el c 1s maynheyf of ned S1iom 8e18YBt NetESrmed
rubber, selected from anong urethane rubber (such as

Mi b1 2l & IALNABBET HDDET dne ik FUDHEF .1 Ghi0n0pReNR15
rubber, Hypal one, pol ybut adi ene rubber,

ethy| Ses RIOPYH NS 2 GORRH IR (BPM B is replaced with a
et hyl ene- propyl ene-di ene copo?yner (EPDM), hydrogenat ed

Nhid i bige HRBER HEH:NBR) e dRgenated DitdddrRs a 1imit of
wear through friction with the varns.
{0018]) The surface rubber layer 1 may be formed from a
synthetic rubber, selected from among urethane rubber (such
as millable urethane rubber), nitrile rubber, chloroprene
rubber, Hypalon®, polybutadiene rubber, ethylene-propylene
copolymer (EPM), ethylene-propylene-diene copolymer (EPDM),
hydrogenated nitrile rubber (H-NBR), hydrogenated nitrile
rubber COHtaining unsaturated metal carbonate added thereto,
which may be used individually or in a combination of two
more thereof. Hardness of the surface rubber layer 1 is
preferably from 50 to 80 in JIS A scale, in order to
suppress the decrease in yarn quality and the shortening of
service life of the belt.
[0019] The reinforcing layer 2 has such a structure as the

core layer 4 is interposed between the intermediate woven
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rubber containing unsaturated netal carbonate added
thereto, which may be used individually or in a

conbi nation of two 20 nore thereof. Hardness of the
surface rubber layer 1 is preferably from50 to 80 in
JIS A scale, in order to suppress the decrease in yarn
guality and the shortening of service life of the belt.

019] T f | 2 fruct
{ Rebebs Lot I%Z%ﬁﬁg?eafyerr%ggﬁfiéf Boaii b are © %
i nt fabric 3 and the Q%terQ% ven

;
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enggggpe{a ,002Q] Tgfffeojgle%é ek el sudorred by

e dore arns er 40, as shown

'f eX20efL, %%enl&% b%ﬁéfﬁ? it | t?b]r“%glybgst PBRRy o s
13@35 §lasp dbetptt, the Likendiavingedeni er yabugool

ess he core arns are so as to

m?&gﬂgollf’% et Rgad BEth&n amg:_ﬂg bshd or_C'rE EHENGE.

re yarns arrange inch’in e direction

go pésP dfweqtharw&%} pde gﬁggﬁnﬂ% V&R é@bw&é s

itute y weavi ng, tor ‘e yester yarns

(Bbb%ﬁ&”&a%@hﬂkalué5oPoiMﬁ?&ﬁ¥1%@5”5tﬁﬁch&eU§§9nE°9§t£¥H
wth nylon yarn, aramd fiber, glass fiber, cotton yarn,
n@ﬁﬁeéﬁéﬁ“ﬁd Gs to extend long in the direction of the belt
circumference, with 20 or more yarns arranged per inch in
the direction of the belt width. |
[0021] The external woven fabric 5 is constituted by
weaving, for example, polyester varns (filament yarn).
Polyester yarns may be used together with nylon yarn,
aramid fiber, glass fiber, cotton yarn, meta aromatic
polyamide yarn or the like. The external woven fabric 5 may
also be constituted from nylon yarn, aramid fiber, glass
fiber, cotton yarn, meta aromatic polyamide yarn or the
like instead of polyester yarn. Thickness of the yarn is
preferably in a range from 50 to 500 in denier wvalue.
[0022] The intermediate woven fabric 3 is preferably
constituted from seamless woven fabric that is elastic in
the direction of the belt circumference and non-elastic

(namely rigid) in the direction of the belt width. The
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pol yam de yarn or the like. The external woven fabric 5
may al so be constituted fromnylon yarn, aramd fi ber,
glass fiber, cotton yarn, neta aromatic pol yam de yarn
or the 20 like instead of polyester yarn. Thickness of
the yarn is preferably in altange from50 to 500 in
deni er value. [0022] The internediate woven fabric 3 is
preferably constituted from seamn ess_woven fabric that

8SaT St S ERBRIF ekt o AL U bER SR ePERte
| ast 5 d he_di t f th
ﬁ%ﬁﬁgﬁﬁatewarsnﬁh%n% nORERYele Woven Fabri o U 5 maeThy
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nbhe e?%fshf%ldrf&ffﬁsf?ﬂﬁeof%“i Deg i rgérfﬁgf: 3?363{}%6 r%'gﬁdtﬁ Fhe
ngﬂgg?Egg?Ej@%@ﬁebtrgruse§1el@sﬁecmaﬂ the %% s

(e’ (R heelRIB S a%feng%énigis‘i R,
eLALLc: YIS, Q0 Y01, L£0m LhgDOp- o @St GarRs 00l 0

erl
Ra non éﬁaStIC yar ns nto e

y%&gﬁ%re rtﬁ% w¥§%n§rrEH@ g%f%‘%Qd $£géﬁ(§g§d from

non-e I C yarns as to achleve esire egree of

F%&%tf& 190 o;n@gdmfrcﬂé &hole.q[ 00 ]yaﬁ% gmg

arn tic urethane yarn, nylon 5 yar

WRQLNe ¥ ,"”x{bn(—"&%'shX%Qrﬁ@%ffben}ﬁk%d ool yel%%rt'lc”%?ns,

or elastic yarns may be mixed into the non-elastic yarns,
so as to achieve desired degree of elasticity or rigidity
as a whole.

[0023] For the elastic varn, elastic urethane yarn, nylon
yarn, wooly yarn (wooly yarn made of nylon, wooly yarn made
of polyethylene terephthalate, etc.), polybutylene
terephthalate (PBT) vyarn, poliytrimethylene terephthalate
(PTT} yarn, or the like that has high elasticity may be
used. For the non-elastic yarn, a yarn similar to that of
the external woven fabric 5 may be used. Both the elastic
yarns and non-elastic yvarns preferably have thickness from
about 50 to 300 in denier value.

{0024] Now a process of manufacturing the yarn twisting
belt B will be briefly described. A cylindrical die not

shown in the drawing is covered with the external woven
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of pol yethyl ene terephthal ate, etc.), polybutyl ene
terepht hal ate (PBT) yarn, polytrinethylene terephthal ate
(PTT) yarn, or the like that has high elasticity may be
used. For the non-elastic yarn, a yarn simlar to that of
20 the external woven fabric 13 nay be used. Both the

el astic yarns and non-el astic yarns preferably have

thick f t 50 t 0024]

NG5 BOSEE o SnahOPact irt ﬁglo%e 7iF gth[%&ife :
tkl bg br.i efly %pscg geg %y ndrlcal d|e n
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0 preliimihary panS|on

xt I f S
og)be 4§£P%r¥a¥1\%\e/%@deapﬂé§e IS L%Eer eé(l)mf}}a 3 Bﬁ_l qaLy laced

core yarn si de e core

4% are,p &%ejﬂabﬁ;l%n o Ypven fabnjl 31 %ov&@é&r}#% téqesréagtleﬁe

covered sean1ess in erne ate woven fabric

g%gmﬁg uRNRR FaRE{ € 3! gﬁe' aﬂggrere(%&l@tteheo%wgyric

ont e core yarn Si simlar

_tlgelgbgy ed %J_Lbck?lerthbs gﬂpéff;%é%%etrhqo éﬂré}%:eccge &n side

i Nt er medi at e woven fabri ¢ vul cani zed 10 theéreby to
f Qﬁg}:ég@ Séﬁfﬂ(lch%l&uggefhé aa—%ﬁfvel IQ\J}Bk?ér iy @Tﬁgle!ﬁr@d Eer

by vul cahi zation, "the surface rubber [ayer pol i shed
og,the.susf age tﬁt@?ﬁé&i’@té’r&%@nﬁfﬁbﬁﬁg §U£rfcﬁ%1canlzed

roughness, as required. After polishing, the sheet is cut

tQh@réb%et&t&w&@%hgxgﬂpf§beé%dBBérnl§§g£hl.tagEgbyformlng
the layer by vulcanization, the surface rubber layer 1 is
polished on the surface to achieve predetermined surface
roughness, as required. After polishing, the sheet is cut
to a size of, for example, 8 mm in width, thereby
completing the endless belt.
[0025] The intermediate woven fabric 3 according to this
embodiment has high elasticity in direction of the belt
circumference, so that it can be easily expanded to a
larger diameter and overlaid over the core layer 4. Since
the intermediate woven fabric shrinks after overlavying, it
firmly holds onto the core layer 4, and does not allow the
reinforcing layer 2 and the surface rubber layer 1 to
depart from each other. This makes manufacturing very easy.
[0026] The yarn twisting belt B manufactured as described

above is significantly restricted from warping in the
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15 conpleting the endless belt. [0025] The internediate
woven fabric 3 according to this enbodi nent has high
elasticity in direction of the belt circunference, so
that it can be easily expanded to a |arger dianmeter and
overlaid over the core layer &£ Since 20 the internedi ate
woven fabric shrinks after overlaying, it firmy holds

h | d |1,
P EHRPFEPRG dyer BaLintTE R v PUBBEFITaY S Ypgen
d?ﬁﬂcf eyl #hhee%?ﬁa?é? e R A Ll ve L
d 25 i fi | fr
sttt ?fhack?ifz%eé. LA %?”%h% b SR \yRAckl8M che
d 3
B TEOLE | SRS A B0T Ha S 8 9] h%ﬁa‘f"%ﬁﬁéae AN GMve

f%%ahglaéu{ﬁé%%s%f the, held wgvgﬁ %yﬂgﬁg(ﬁwﬁl lynafLlat I%ave

I'n concave 5 shape a Sea ess

Lo AR ”xaﬁré&%s'r BRSO, S I By

I%thgr%efm§Q§1 Igglkyﬁntbgfg 59 %%éﬁf tg#g#ﬁklgfoﬁﬁ%ﬁb

aﬁéﬁﬁé‘%f &4}5\ H2Rg8 ﬁé?{n@&t@l 0 Qiln%ént Jg@ v\;]aQ:pﬁ'mWéﬁ_tOf

warp here reférs to the difference 1 n surface "height

b%g,w%ﬁp the jadae.and,t g Rl Idhofll heedi PMmafs [ Nene bel t
002 yarn tw sting belt B having the surface

tgﬁkuh§ of warp here refers to the difference in surface
height between the edge and the center in direction of the
belt width.
f0027] The yarn twisting belt B having the surface that is
substantially flat or slightly warped is gsed in a twisting
machine S as shown in Fig. 2. That 1is, as illustrated in
Fig. 2, the belts B, B are arranged to cross each other and
are drive to run by drive pulleys that rotate in opposite
directions. The belts B, B run while nipping the varn I, so
as to move the varn I in the direction of arrow toward
downstream and apply twisting to the yarn, thereby
untwisting the yarn I downstream that has been twisted
upstream. The yvarn I is introduced inte between the belts B,
B so0 as to proceed while being pressed between the surface
rubber layers 1, 1 of the belts B, B.

[0028] Rigidity of the belts B, B in the direction of the
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substantially flat or slightly warped is used in a
twisting 15 machine S as shown in Fig. 2. That is, as
illustrated in Fig. 2, the belts B, B are arranged to
cross each other and are drive to run by drive pulleys
that rotate in opposite direastions. The belts B, B run
while nipping the yarn I, so as to nove the yarn | in
the direction of arrow.toward 20 downstream and ap
tRF%FthF?Qa%%1é“féﬁﬁse?h%ﬁeﬂﬂft GHFmP%%FnﬁFt%H?B}&FﬁeP from

downst t t been twi st ed t Th '
| RETBAUEEEPI 1 6 ot Rech T HE el TRaBLe | i‘%“lpa%m?go‘%ﬁozas%

| b db t f bb 1,
1 loP eRet b re%ssé%@a Sk "0 A1 SPF oIS THY SEPPLeR, b
|n t he dlrjg%(h K he %? beltlgmcﬁgg é%l %reasgd SO
t H&PPLRS B §'§ﬂpgfesse3 fFom “peihy mar ed, *ahd is

t her ef th I

| Behelprs, aapanl e b{eaus BELS JIS0E0, LaPYET % LLOBL o

yarngl, As @ resu yq&awgg% Edtﬁeﬁ%gﬁ:§'1 of the
e

i ! 53
belt d%@?t% I%gb |zéd ea are

3'&% gatef ARl Mhidre e ft@?égg?éggﬁl el L
6095 ti‘fséﬁ%@ %‘%Stﬂgvg nﬁl%tysl F@%ﬁ %lé}fi@ta%r %@I ate

ven abrlc kes th| ness o t 10 uniformin

the. dife ﬁa&n w%fvekh§ak9§i<% kS 'n[)‘iﬁté%f gagegﬁe%g her ehy Lamking

it possible to suppress rom vi brating when

runRkEng, unlike dincbhesgase id wah eheape it SIARAl at fereby

woven
making it possible to suppress the belt from vibrating when

(D'O

running, unlike in the case in which an intermediate woven
fabric having seam i1s used, thus reducing the oscillation
of yarns on the belt surface. As a result, uneven wear and
scorching of the belt due to localized heating of the belt
can be prevented from occcurring, service life of the belt
is elongated and quality of the twisted yarn can be
stabilized.

[0030] Now the yarn twisting belt of the present invention
will be described by way of Examples, although it is
understood that the present invention is not limited to the
Examples described below.

{Example 1]

[00311 The varn twisting belt B having the sectional

structure shown in Fig. 1 was made according to the
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fabric having seamis used, thus reducing the oscillation
of yarns on the belt surface. As a result, uneven wear
and 15 scorching of the belt due to |ocalized heating of
the belt can be prevented fromoccurring, service life
of the belt 1is elongated and4quality of the tw sted yarn
can be stabilized. [0030] hbM/the yarn tw sting belt of

th t t be d b b
eﬂﬁ?%@‘%ﬂ%r{%%ﬁ%?? a€eings SEoSIORRLY the s Bhe R
tion is not d to the Exanples described
bngngt%&éﬁﬁlgnff T %rhe yarn tw sting belt B having

Sizf%‘f%"”a %2““‘: “i?cfflur. \g' process descr | bed
C17) st Sea%meed?u %Z%Q?aéefabl S S
f%Qf'g ide %)fﬂtg% p ny J&Mfe@ef% da«sgg} Qn of &gggcﬁgbt

ci'rcu arn enier I on
o&nt5§ g Lt wi dt h) Polyethylene t erepht hal ate fllanent
yarn %01 n denier (3) Core layer 4 10 (Core yarn 41)

PoLY ELLY] &% @EPRLNAl Bl & A1 500k | o de RIprcRE 1R ECeS

arrangea per Inch in t rection

filament yarn 150 in denier

(3) Core layer 4

(Core yarn 41) Polyethylene terephthalate yarn 500 in
denier (56 pieces arranged per 1 inch in the direction of
the belt width)

{4) External woven fabric 5; Polyethylene terephthalate
filament varn 150 in denier

The vyarn twisting belt B thus made was cut to width
of 8 mm.

[0032] [Comparative Example 1]

The vyarn twisting belt B was made similarly to
Example 1, except for using, as the intermediate woven
fabric 3, a seamed woven fabric that was woven by using
polyethylene terephthalate filament yarn having denier
value of 150.

{0033] (Vibration test)
Maximum amplitude of vibration was measured with a

testing apparatus shown in Fig. 3 on the yarn twisting belt



the belt width) (4) External woven fabric 5; Polyethylene
terephthalate filanment yarn 150 in denier 15 The yarn
twisting belt B thus nmade was cut to width of 8 mm
[0032] [Conparative Exanple 1] The yarn twisting belt B
was made simlarly to Exanpll® 1, except for using, as
the internediate woven 20 fabric 3, a seaned woven

fabric¢ that_ was . wo en using p h n re hthalate

f% G dPRAG, homDanis Y Gt e e P0G i
|bra£é§g%t é%ﬁghx nun1anplltude of vibration was
SSh7 &Y Wi testing apparatus shown in Fig. 3 on

yarn s .Wnét“i)”?f-ggll%%%@ Eas Pt Al Bt e
I Ly 581 19 belt B ugs: rg%rlega%%qweekas\fe&dpw 6Y3 B P

er 4 spring and t aser
I, f
> ReR Ptiedits %‘ﬁr Pl SR hgqplle e M LR o0 ©

?ggkfiéa‘l‘i‘sopﬂtg%n%%?%%%?e %ﬂe SrThf B TR0 B 5
g@@ﬁ%&ﬂ' aen (e p€ \g élﬁf&.%nv%ﬂenaégéﬁﬁﬂléc[w Qetifst Be

maxi mum spee

a laser displacement meter 10. Then maximum amplitude was
measured when the belt speed was increased from 0 to the
10 maximum speed of 985 m/min.

The results are shown below.
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The results are shown below. 16 [Table 1] Internediate
woven Maxi mum anplitude fabric 3 (nmm) Exanple 1

Seanl ess woven 0.23 - 0.28 fabric Conparative Exanple 1
Seanmed woven fabric 0.38 0.42 Fromthese results, it can
be seen that maxi num anplitude of the yarn tw sting belt
of Exanple 1 was as 5 small as 60% of that of Conparative

ced by wusing the seam ess woven fabric as the

a e which indicates that vibration of the belt
Egﬁgghzeréhu

ntermedi ate woven| frabeirgediaild0d4len( By atdtginuan aéblitude
wi sting) 10 The yarn tw sébng:-elt B npde in Exanple 1

howed the. anount|of wasplief@an®lyert he difference in
ur f a&82Height befween t heagedige and the cerft'er inO Ré

I TeebhgA-RFiFe  pelt width, in_a range fromO0 to 0.1
m Tﬁkgmﬂiﬁeleﬂui va| efanacp WoRgnr bl of | (anmdid® of 0-42

£

-~ 0O (N (N —+ —

warp)/(bert—wdthhof 8Ty im a 15 range fromo to
0.0125. Twi sting performance of the yarn twsting belt B
made in Exanple 1 was eval uated using yarns of type
75d/ 36f Fromegmssi 6RSpater oft DR=0¢. 89ANnth3tam?*dpeBd of

YS = 860 o
amplitude of the yarn twisting belt of Example 1 was as

small as 60% of that of Comparative Example 1, which
indicates that vibration of the belt can be reduced by
using the seamless woven fabric as the intermediate woven
fabric 3.

[0034] (Evaluation of twisting)

The yarn twisting belt B made in Example 1 showed the
amount of warp, namely the difference in surface height
between the edge and the center in the direction of the
belt width, in a range from 0 to 0.1 mm. This is equivalent
to the ratioc of (amount of warp)/(belt width of 8 mm) in a
range from 0 to 0.0125.

Twisting performance of the yarn twisting belt B made
in Example 1 was evaluated using vyarns of type 75d/36f,
expansion rate of DR = 1.69 and yarn speed of ¥S = 860
m/min. It was verified that the surface rubber layer 1
underwent less wear while achieving stable quality of yarn
and the belt endured 6 months of operation.

[0035] [Comparative Example 2]
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mmn. It was verified that the surface rubber layer 1 20
underwent | ess wear while achieving stable quality of
yarn and the belt endured 6 nonths of operation. [0035]

[ Conparative Exanple 2] 17 The yarn tw sting belt having
width of 8 mnfmwas made sim |l dfly to Exanple 1, except for
using a seamess knitted fabric 3' shown in Fig. 5

st cagh e LIRS vaten, (o450 T8 ke
P ake" Rl GhE BB RGOl (e Bge AndoThE & CSHPUPrS RigeLta
SRR L[ OB LR 8435 STScaDdal LR B LAVTERSR 0L L0
CHaLyPLef USARG HOLIS. B uBs, 39 DAL ppaupenglon ot
BATROL P kane L, vaglppeity senvrgh e

gﬁg%%:g&gﬂ%ﬁ%ﬁgﬁpﬁgvgufﬁﬂﬁag%ﬁgﬁgrggt%ggﬁhﬂﬁgegﬁbta§90£he

ess wear surtace rubber [ayer

1 ¢ i ar, n nger service life
P TREfbel T % Randenses of Yonmaratrve® Bcanpl es 1 and 2.

[0037] Mmgtqn(;hg_ea_ﬂ%ﬂnéﬂ&ét&fnahgeygrﬁft@g@amlgege@esl%a@ed

above are specified to show warp of the external surface

' in Comparative Example 2 was evaluated using yarns of type
75d/36f, expansion rate of DR = 1.52 and yarn speed of ¥S =
660 m/min. The yarns were often broken with much waste yarn
generated, and the guality of yarn was poor.
[0036] The results described above prove that the yarn
twisting belt B of Example 1 showed less wear of the
surface rubber layer 1, more stable quality of yarn and
longer service life of the belt than those of Comparative
Exanples 1 and 2.
[0037] While the yarn twisting belt of Examples described
above are specified to show warp of the external surface in
a range from 0 to 0.1 mm in concave shape with belt width
of 8 mm, the present invention is not limited to this,
since the amcunt of warp depends heavily on the width of
the belt. Generally, it i1s preferable that the amount of
warp is set in a range from 0 to 0.0125 mm. The width of

the belt may be roughly in a range from 6 to 10 mm.
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20 a range fromO to 0.1 nmin concave shape with belt
width of 8 mnmm the present invention is not limted to
this, since the amount of warp depends heavily on the
wi dth of the belt. Cenerally, it is preferable that the
amount of warp is set in a ri@&nge fromO to 0.0125 mm
The vvidth of 25 the belt may be roughly in a range from
6 to Docunment] Cainms [1] A yarn
t\AF@IE“‘Fn b[écictuml‘eéln[trlred i nc&ﬁ‘lg‘ﬁdl ess | oop conprising a
SLfIEiace rubber }e(er th r%lg%s arn to. be tvvl sted and
i nfloréiiy Iwé)?' ?’n‘?h]% TR at ed o HHE 5 18GFf ace
rubber. | ayer |nterrred| t fa rlc [
ofaur b 3 REGEr cer‘?u%bla#%raﬁ?@&%uc bi° thgn to Be
|nfr|n | ayer., .and. th |nter i at e, woven f ic. LS a
s&ahn gsé V\r/c%:{/en)é Bforcnf%] “Five &g}gﬁ ?E’ : ncbqa%% tne

agcordl L0 k{% faLrage% wer el'nnanlqnw%mg&m h%bv%% 'fgﬁgg

i SUConsT mtheln er medi ate vvovenf

| SonBEePfRll 830 VBN AN B Cdhber BVEL R0, SOT e,
tQ?ﬁ.Q?Jﬁcﬁﬁj l%gfe%t gL AL, Moy %@%meg?ggg &{}g% n LONGhes 5 5

integrated wt ace rubber

Iz’ggg%eég]w U?eﬁl yapp;Lw sting belt according to claim1 or

erein e seanl ess woven fabric has el ast|C|ty in

mg] difectjon of i the,beldrcircunhiengncs @nd o h9i dhbyein

the reinforcing layer is constituted from the intermediate
woven fabric that is the seamless woven fabric, a core
layer having core yarns embedded therein in the
longitudinal direction of the belt and an external woven
fabric that touches pulleys, and is integrated with the
surface rubber layer.

[3] The yarn twisting belt according to claim 1 or 2,
wherein the seamless woven fabric has elasticity in the
direction of the belt circumference and rigidity in the
direction of the belt width.

[4] The yarn twisting belt according to c¢laim 3, wherein
the seamless woven fabric is constituted from elastic yarns
and non-elastic yarns that are woven so that mostly elastic
yarns run in the direction of the belt circumference and
mostly non-elastic yarns run in the direction of the belt

width.
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direction of the belt wdth. 20 [4] The yarn tw sting
belt according to claim3, wherein the seam ess woven
fabric is constituted fromelastic yarns and non-elastic
yarns that are woven so that nostly elastic yarns run in
the direction of the belt cineunference and nostly
non-elastic yarns run in the direction of the belt 25

width. 19 [5] The ¥arn twisting belt according to ang,
ohel of TreaiiE™ EWEgt g BReidT PRELREr FRAF BN s Grrake

‘rubber | ayer _margs in concave in gpégage fromO.to 0.1
C

min ©9 61+ THETRAN TG SEF TR D&t e © oS g et
wherein, 5 the ratio (anmount, of %@rg)é(Pelt width) is in
a"PERGet rGHCAT et gRo2 0ipEee from U Lo’ 0.1 mm.

[6] The yarn twisting belit according to claim 5, wherein
the ratio (amount of warp)/(belt width) is in a range from

¢ to 0.0125.



