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" MANUFACTURI NG THE SAVE, AND STRETCHABLE CLOTHI NG USI NG THEMerbe2086Techni cal
. Field The present. invention relates to stretchable warp-knitted fabric that
w-is-thin and has.beautiful knitted |oops and large stretchability, fornmed by
10 using -a nonelastic yarn and an elastic yarn, a method for manufacturing
~the fabric, and clothing manuf act ur ed by using the fabric. Furthernore, in
~_particular, the clothing of the present invention relates to novel ‘
. .stretchable 15 clothing that has aPESGRIREIONt ret chabi | ity, an excel | ent
fashion property, and the like, and is forned- particularly with a cut edge
intact. Background Art Wth the increasi n @gr ess in the diversification -

- “and tendency towaFRETSSRhABAEWARBRNAET B&CCM%THQJDMHQ f or
wonen, a variety of Kkni tl\l@ﬁ\ﬂﬁﬂ@’f’@ﬂm@m one after another,

g putgt o pract ol abatifapt &3&12&@&@%&&&%&@223' [Loat on anc

. nore with the times. Above all, there is a great demand for fashi onabl e

- foundati on,¢l.ot.hing. i at has . appropriate stretchability enabling the

. clothing t % he body of a wearer, that is thin and has beauti ful
knitted | oops, aflHetprasentuheention irelalés tmtm&hahlewmmm*kaﬂ:ted fsdn‘ica;hladam i ne

edge of kntT B%%W.s useg‘ﬁé ?‘*@S%d'%ﬁgéﬁrh&h% PR .ng( %ﬂanéi“so

t hat t @ knisinganpaplasticearmand g@da lagfic yarohpanetbiod for manu:

- knitted falpgise anfd"t%ﬁxm nfarflifeturd@ %ﬁgm&&ﬂﬂ@nwﬂheﬁﬂm&mtted
-(§br|cthat I S 1asb utiful "knitted | | ar ge

f et chabi Wtyméﬁa  slothing phhe Rresentyventipp r@h%gefomo ¢ -
Fur t her mor elothﬁ@a:hhlt}aasta@pm@ﬁhmwatchbblﬁftﬁldmmd@uehemm&yprdpmtg ed fabric

cut, Cand ERG W mkeoand in i Rwed Padt Y e ot Bk SGkor i ntact w t hout
35 probessing an edge t o form cl ot hi ng, wher eby a savm ng operation is
simplifi EdBack ound Art-

' With the increasing progress in the dlversﬁcatlon and tendency
toward fashion of clothing, in particular, clothing for women, a variety of
knitted fabrics have been invented one after another, and put into practical

20  use, which enriches life. The diversification and tendency toward fashion of
clothing for women have progressed more and more with the times. Above
all, there is a great demand for fashionable foundation clothing that has
appropriate stretchability enabling the clothing to well fit the body of a

_ wearer, that is thin and has beautiful knitted loops, and that, when it is ,
O 25 formed in underwear, has a hemline invisible through outerwear. In
- addition, there is a tendency that a cut edge of kmitted fabric 1 is . used asitis
~ without hem finishing (hemming) so that the knitted fabric can be used as
fashionable lothes.
Among the knitted fabﬁcs, there is a great demand for fashionable

30 knitted fabric that is thin and has beautiful knitted loops, and that has large
stretchability enabling the fabric to well fit the body of a wearer.
Furthermore, recently, there also is the following tendency: knitted fabricis
formed, which is unlikely to be frayed at a cut edge when the fabric is cut, #
and the knitted fabric is used with a cut part thereof intact without

35 processing an edge to form clothing, whereby a sawing operation is simplified,
and such knitted fabric is used for fashionable clothes.

In conventxonal clothing, in oxder to prevent a cut edge (edge that is




and. such knltted fabrlc i s used for fashionable clothes In conventional .
‘clothing, in order to prevent a cut edge (edge that is 1% Mard?08606 cut in:
an intact state) frombeing frayed, it: izs necessary to performsone - -
fini shing (processing). Such hemfinishi'ng necessitated by cutting is

“called hemming or the like, and its nmethod is varied depending upon a

"~ portion and. a material. For exanple, a cloth edge is sewn up while bei ng'

 folded back; a cloth edge is sewn up with another cloth or a stretchable.
- tape attachetin Ghdneid, state)&ahdzbmgaﬂgseed itﬁhbé&éézﬂ@*ﬂo@e&fdrﬁﬁsblﬁéi t chi ng.
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.-.an -edge requi &%f& be finished is formed in various shapes such as 'a

straight |ine; & Curve, or_a conbination thereof at various. angles, and ‘
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sewn parts has. been achi eved based
.on the stugaﬁBP &g?ﬁ(g#%%a?ﬂ%ﬁﬂ Sew a%ﬁac}‘lu%‘%ow sion of new kni tted
fabric, cIothln olf Ienittedrabrigoin which a@oa@gaweqymdxyotﬁometﬁ@sheéw of a

tricot kmfarmmhaessﬁam-s%bﬂ%sab@&élgﬁﬁ;ﬁn@s%ur@mrta%niﬁﬁaﬁsa' ve guide _f‘

bars are ved osite direc n
mi:iereof at V ous angles, an ngci has tightness, solidity, and a straining

20 force as a whole, is used, thereby enabling an edge of knitted fabric required
not to be finished to be used as an edge of clothing, clothing also can be
formed that does not require hem finishing and has a straining force.
Clothing can be formed from a body fabric that is continuous in a vertical
~ direction without any sewn parts in a vertical direction, even though an
(‘. 7 25 upper end and a lower end of the fabric are not parallel to each other. Thus,
o - flat clothing with less d_ifference in level having a small number of sewn parts
" can be enjoyed. : | :
_ The present mventlon has been achieved based on the study of
_ siniphﬁcahon of sewing, and provision of new knitted fabric, clothing, and the
30 like. |
| Conventionally, in the field of a tricot knitting machine, two guide
bars are used, and the respective guide bars are moved in opposite directions
at all times for each course to supply knitting yarns symmetrically, Wh_ereby a
stable double tricot that is unlikely to be frayed is used widely. However, the |
35 above-mentioned knitted fabri¢ has.a disadvantage of poor stretchability.
Therefore, in order to satisfy the demand for knitted fabric having large
_ stretchability, stretchable knitted fabric of various kinds of knitted textures.




~at all times for each course to suppl y kni tting yar ns synmetri cal | Y,
‘whereby a - stable double tricot that is unlikely to be f‘r%Mé@hlzﬁoﬁsed

~wi del'y. However, the 35 above-nentioned éml tted fabric. has a di sadvant age
of poor stretchablllty Therefore, in order to satisfy the demand for -

- knitted fabric having large stretchability, stretchable knitted fabric of
-~ various kinds of knitted textures 13 March 2006. .has been developed and
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present invention studied minimization of the fraying of even an intact cut

edge by providing the knitted fabric with practicable stability, thereby solving

_ : the above-mentioned problem. Thus, the inventors of the present invention

(\3 25  accomplished practical stretchable warp-knitted fabric that still keeps a

- fashionable feature of a 1 x 1 tricot and is unlikely to be frayed at a cut part,

. amethod for manufacturing the stretchable warp-knitted fabric, and
stretchable clothing using the stretchable warp-knitted fabric.
Prior to the description of the present invention, the meaning of main

30 terms to be used in the specification of the present application will be
described. | :

The term “stretchable warp-knitted fabric” refers to stretchable
warp-knitted fabric based on a 1 x 1 tricet texture knitted by runnmg a
non-elastic yarn and an elastic yarn side by side.

35 The term “forming” of clothing refers to forming clothing from cloth
such as knitted fabric, including all the seaming operations such as sewing
with a sewing machine and seaming with an adhesive or heating.




30 terms to be used in the specification of the present agﬁ?l cation wll be
"described. The term"stretchabl e warp-knitted fabric" rghc?00Br et chabl e
warp -knitted fabric based on a 1 x 1 tricot texture knltted by running a
non-elastic yarn and an elastic yarn side by side. 35 The term "form ng" of
clothing refers to forming clothing fromcloth such as knitted fabric,
including all the seam ng operations such as sewing wth a sevm' ng nmachi ne
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wi't hout henmm ng' tted
fabric or dPtcRr ﬁgthwgwmnt heye fpishing supl %§01§m&lhe@§lt¢hmgd¢tﬁgfﬂr mewstngt chi ng,
etc., for prswgnting fraying. Summary of Invention According to a first
aspect of the present invention, there is provided stretchabl e warp-
knitted fabric that is al x | tricot knitted conprising: a non-elastic

yarn and afummastdfdnvention runni ng side by side, in such a nmanner that in
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fabric conpmim sige by sidekinistdhiamgpnhdrehas inreadhatiab) aeleyuone-of Kiginbi-elastit gl bk
knitting i ggx pul ling out the drawing yarn after
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a non-el aslgi"@d% aévgtglyémy%t}dﬁuplﬁﬁﬂ‘ftr‘t&dﬁvﬂ%gwaﬁ “‘Pgt such a
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used for QPW%EW@%% mStrttelt&blﬁét@tﬂ @ltﬁé?@rlahwggedﬂltﬁéteﬁmes@ﬁtsa
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st r et chabl elosgdiqepkni t t ed fabrl c of the present invention, in whi ch a
non-el astic yarn forns closed | oops and an el astic yamforns open |oops.

Brief Description of Drawings
FIGS. 1A to 1D are knitted texture diagrams for illustrating basic knitted textures used

for stretchable warp-knitted fabric according to the present invention.

FIG. 2 shows a knitted texture of stretchable warp-knitted fabric of the present
invention, in which both a non-elastic yarn and an elastic yarn form closed loops.

FIG. 3 shows a knitted texture of stretchable warp-knitted fabric of the present
invention, in which a non-elastic yarmn forms closed loops and an elastic yarn forms open
loops.

' FIG. 4 shows a knitted texture of stretchable warp -knitted fabric of the present
invention, in which a non-¢lastic yarn and an elastic yarn respectively form open loops and
closed loops altei‘nately, and in the same stitch, either the non-elastic yarn or the elasticryarn_

forms a closed loop.




- FIG 4 shows a knltted texture of stretchable warp - -knitted fabric of the i
- present . invention, in which a non-elastic yamand an el EsMarchy2806 S

" respectively formopen | oops and: closed | oops alternately, ‘and in the sane

‘stitch, either the non-elastic yamor the elastic yarn fornms a closed

loop. 13 March 2006 FIG 5 illustrates how !l x | tricot knitted -fabric is

formed by using a double raschel knitting machine with a piezojacquard.
~ FIG 6 is a perspective view seen froma back side of a short panty t hat g
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habl f
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rticularly are " preée Cred ricin non-elastic
&grn and ais ah gzamplg of siretshably dedung obple prasent swendionic in which a
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25 and knltf fab :‘;hc I n whi.ch both a non-elastic yarn and an el astic yarn.
form open€ Ogg% ePres INKBREORY t ernately in such a manner that in each
stitchis the elastic yarn fornms a dosed loop with respect to an open |oop
formed by e% . and. the el astic yarn fornms an open Ioop

‘with respet YERLPD,

5 . : ~tred- Dy the non-elastic yarn. 30
Furt hernore, t heStsﬂeltdialﬂamaeprﬂautﬁeﬂrfabnedf flabpiesent inveationasant x 1

tricot knitted by using a non-elastic yarn and an elastic yarn so as to allow
them to run side by side in such a manner that in each stitch, at least one of
20  the non-elastic yarn and the elastic yarn forms a closed loop.
Among the stretchable Wa‘rp-knitted fabries of the present invention,
- the following particularly are preferable: knitted fabric in which both a
non-elastic yarn and an elastic yarn form closed loops; knitted fabric in which
s a non-elastic yarn forms closed loops, and an elastic yarn forms open loops;
- O 25  and knitted fabric in which both a non-elastic yarn and an elastic yarn form -
| “open loops and closed loops alternately in such a manner that in each stitch,
~ the elastic yarn forms a closed loop with respect to an open loop formed by the
non-elastic yarn, and the elastic yarn forms an open loop with resp:ect to a
_ closed loop formed by the non-elastic yarm.

30 Furthermore, the stretchable warp-knitted fabxic of the present
invention is formed into cloth with a high density of 60 wales or more per
inch.  Furthermore, the runner of a non-elastic yarn is set to be larger than
that of an elastic yarn. The runner of a non-elastic yarn is set to be 85 to
120 cm/rack, and the runner of an elastic yarn is set to be 70 to 110 cim/rack. |

35 Thus, more excellent and stable knitted fabric is obtained. Preferably, the

' stability of knitted fabric can be enhanced by performing preset and!or heat
set at a temperature equal to or hlgher than 180°C '




|nvent|on is formed into cloth W|th a high den5|ty of 60 wales or nor.e per’
inch. Furthernore, the runner of a non-elastic yarn is s?ﬁ'\’{afpb'@ﬁarger _

. than that of an elastic yarn. The runn%r of ‘a non-elastic yarnis set to
-be 85 to 120 cnirack, and the runner of an elastic yarn is set to be 70 to'
110 cm rack. 35 Thus, nore excellent and.stable knitted fabric is obtained.:
~ Preferably, the stabl lity of knitted fabric can be enhanced by performng
preset and/or heat set at a tenperature equal to or higher than 180C. 13
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. @t in genkndlte Dscubmf@rat@@cﬁhﬂpﬂ referring to a Jacquard single raschel
knitting machi neﬁ[‘helszov%fiﬁeﬂﬁmtgeﬁﬁ%{m&w EhfttekRibirid & B@Chine i s

Further canaberped by asecayd raschditiy ”be@wﬁ) Bguettict genterehtor o
e
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fabrics nayftbr usedifonesferring té adanguad siogleerascheldotitiing mashime)ot

- Furthernorg,, ?a&ﬁ:}atrﬁrdﬁu%wrgscﬁgmﬁtﬁhﬁbﬁggﬁﬂe o4 u&aﬁ} ﬁ&ﬂﬂbﬂ?&*)ﬁ@@é}i pgs are
provi ded b rint |ng, 0SSI ng rocessin ol di ng,
and drilli i;gl yltoap hape w2 bag sh anﬁ,@@ééw efln added’
val ue g@gsi ‘I’ﬁus,‘"ﬁ'%%@ghg‘é‘ié EHETERN U r$h&fm s Aep&aiinPipon a use purpose,

' a plurality of the identical knitted fabrics may be laminated to be attached to
each other, or a plurality of at least two kinds of knitted fabrics selected from
these stretchable warp-knitted fabrics may be combined, and laminated to be

: attached to each other. Furthermore, a pattern and a shape are added or
C} - 25 requiréd openings are provided by, for example, printing, embossing, opal
| processing, molding, and drilling (e.g., punching) by after-processing to '
_enhance an added value easily, whereby various requests of users can be .
satisfied.
. Tt is natural that the above-mentioned stretchable warp-knitted -
‘30 fabric can be formed by general knitting means. In knitting, the following
' also is possible: edging yarns are knitted into both sides of a drawing yarn, an
elastic yarn is inlaid to each edging yarn from a side to which each edging
yarn belongs, a part of the inlaid elastic yarn is tangled with the d.rawmg
| yarn, and the drawing yarn is pulled out after knitting, whereby the knitted
85 fabric can be divided into a plurality of parts.
A textile product obtained by sewing the stretchable warp-knitted
fabric of the present invention can be used widely. On the other hand, there




satisfied. It is natural that the above-nentioned stretchable warp-knitted
- 30 fabric can be forned by. general knitting neans. |n kt3Meich@006he
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drawi ng yarn, an elastic yarn is inlaid to each edging yarn froma side to -
_ Which each edging yarn belongs, a part of the inlaid elastic yarnis '

tangled with the drawing yarn, and-the drawing yarn is pulled out after
L knltting, whereby the knitted 35 fabric can be divided into a plurality of
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bars. wi‘uﬁﬁgrese invention is not limted thereto. For exanple,

two cl osed ]il%B g oo S may be arranged alternately It should
~be noted that |tFEGSneAd:esﬂ) shdvmbaeicdnntimddbrmso atdi nAtsingle tthigot.i nTheeach
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mainly by combmmg the knitted forms shown in FIGS. 1A to , using two
20 guidebars. However, the present invention is not limited thereto. For
example, two closed loops and two open loops may be arranged alternately.
Tt should be noted that it is necessary to select such a combination thatin
each stitch, at least one of a non-elastic yarn and an elastic yarn running side
. by side as knitting yarns forms a closed loop. FIG. 1A represents the case
, Ci - 25 where all the stitches are closed loops, and FIG. 1B represents the case where
| “all the stitches are open loops. FIGS. 1C and 1D represent the case where
"~ closed loops and open loops appear alternately. -
First, the stretchable warp-knitted fabric of the present invention is a
1 x 1 tricot stitch formed by running a non-elastic yarn and an elastic yara
30 side by side, which has stretchability and a beautiful texture with aligned
stitches, and is thin. The 1 x 1 tricot stitch has a short under-lap (sinker
loop length). Particularly, in the present invention, in each stitch, at least
one of a non-elastic yarn and an elastic yarn forms a closed loop, thereby
stabilizing knitted loops and preventing fraying. - ' |
35 As the non-elastic yarn, synthetic fibers such nylon and polyester
semi-synthetic fibers such as rayon, natural fibers such as silk and cotton, a
filament yarn, a spun yarn, and the like can be used. Among them, nylon
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.25 where all the stitches are dosed | oops, and FIG 1B represents the case

~“where all ‘the stitches are open loops. FIGS. 1C and 1D f&Maxbe?d06t he case
where closed | oops and open | oops appe alternately. First, the

- stretchabl e warp-knitted. fabric of the g{esent inventionisa 1 x 1 tricot
~stitch formed by running a non-elastic yarn and an elastic yarn 30 side by .
side, which has stretchability and a beautiful texture with aligned
'stitches, and is thin. The 1 x 1 tricot stitch has a short under-1|ap
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to keep beamsgen@ﬁnmtmrw kmgtted veith acsmalest pqsgl wbilthy, ¢, ivkaittedeness of
a kni tah ngwyey A 13 10REERE AdsitP so as to keep beauty of knitted loops and
" enhance its stability. The fineness of a knitting yarn appropriately is
selected depending upon the kind of clothing for which knitted fabric is used
and the portion where the knitted fabric is used. In the case where the
_‘ ' knitted fabric is used for underwear for women, generally, an elastic yarn
C\} 25 .preferably has a fineness of 44 fo 78 dtex. In the case of using two elastic
yarns, the fineness thereof preferably is in a range of 44 to 88 dtex, and the
_ fineness of a non-elastic yarn preferably is in a range of 22 to 44 dtex. For
knitting, the knitted fabric may be formed into narrow cloth with a knitting -
, density of 65 wales or more, preferably, about 70 wales per 2.54 cm (1 inch),

30 whereby the ratio of horizontal stretch of the knitted fabric is increased.

‘ The upper limit of the knitting density is about 100 wales. Specifically, for
example, in the case where knitted fabric is knitted with the total number of
knitting yeans of 3600 (herein, one combination of a non-elastic yarn and an
elastic yarn that run side by side is counted as one) using a 130-inch Raschel

35 knitting machine, the finished width of usual knitted fabric is set to be about
160 cm. According to the present invention, it is desired that the knitting
density is enhanced to finish knitted fabric with a small width of about 130




-{sefeéped dependi ng upon the ki nd of clothing for which knitted fabric is
~used . and .the portion where the knitted fabric is used. 1hMaih 2088e where

-~ the “knitted fabric is used for underwear for wonen, generally, an elastic..
~yarn 25 preferably has a fineness of 44 90 78 dtex. In the case of using '

two elastic vyarns, the fineness thereof preferably is in a range of 44 to
. 88 dtex, and the fineness of a non-elastic yarn preferably is in a range:
~of 22to 44 dtex. For knitting, the knitted fabric nmay be fornmed into
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processing time, a heat set processing time, the kind of materials, the '
thickness of knitted fabric, and the like. When preset and/or heat set is
performed at a temperature equal to or higher than 180°C, preferably at least
(“\": 185°C, and in a range of 190°C to 195°C for cbtaining the above-mentioned
i 25  effect exactly, a part of the knitted fabric is softened to be lightly fused,
- whereby the form of the knitted fabric is stabilized, making it more difficult
_ for the knitted fabric to be frayed. In the case where preset and/or heat set
is performed at the above temperature, the processing time is set so as to
enable knitted fabric to run at a speed of about 15 to 40 m/min. preferably 24
30  to 36 m/min., for examp}e, using a 6 to 8—chamber apparatus (chamber total
‘ length: 15 to 30 m). |
In the above-mentioned stretchable warp-knitted fabric of the present
invention, an elastic yarn baving a fineness larger than that of the other
parts is used partially for a knitting yarn, whereby a knitted fabric part with
35 - areinforced fastener can be formed-integrally. Such knitted fabric is useful
for the purpose of sewing underwear and girdles for women that require a
part with a reinforced fastener, which also serves for reducing a sewilig cost.
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| east 185C, and in a range of NOT to 195C for obtaining the
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pat tergp YagRapSaft pterﬂng il 53 tern, if required, can be formed into clothing
without sewing merely by cutting. In this case, sewing is simplified, and
‘simultaneously, a seam line is not seen through outerwear. Therefore, the
clothing thus obtained is useful for seamless wear.
C‘ ' It is convenient that the stretchable warp-knitted fabric of the
! 25 present mvention is formed or cut into a tape shape. In such knitted fabric,
-a cut edge is unlikely to be frayed. For example, these tape-shaped knitted
. fabrics can be sewn or attached with an adhesive to an upper/lower edge of
back cloth of a brassier, a waist band of a short panty, a girdle, or the like,
_ thereby providing an appropriate fastening power easily. ‘
30 In a portion, such as back cloth of a brassier, where a stronger stretch
' power and tighiness are required, a plurality of the same knitted fabrics of
the present invention are laminated to be attached to each other, or a
plurality of at least two kinds of knitted fabrics selected from these _
stretchable warp-knitted fabrics can be laminated to be attached to each
35 other. Generally, the same two knitted fabrics are attached to each other
_' with an adhesive placed in a dot shape However the present invention is
not Limited thereto ' '




- the -total nunber of yarns is 600 to 3600, and a finishedwidth is i.n a range
‘of 100°to 130 cm The knitted fabric of the present invé&hMaeh3096prevented
from being frayed even under the condition that a cut edge is intact. :

" Therefore, the knitted fabric of the ptlésent- invention forned into a tube

- shape or a bag 20 shape and provided with a pattern, if required, can be

formed into clothing w thout sewing nerely by cutting. In this case,
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be - ~ and simultaneously, moving the Jacquard guide bar at that operation position

20 by one stitch in a transverse direction on alternate courses (see a solid line of

‘ the non-elastic fiber in FIG. 5), using a recently developed single or double
raschel knitting machine with a piezojacquard, 1 x 1 tricot knitted fabric can
be formed in which the elastic yarn 2 and the non-elastic yarm 1 run side by

side.
_ C’ 25 In order to efficiently form the knitted fabric of the present invention,
- . a drawing yarn may be knitted in to form the knitted fabric, and thereafter,
~ the knitted fabric may be divided. Specifically, édging yarns are knitted into
both sides of a drawing yarn, an elastic yarn is inlaid from a side to which
each edging yarn belongs, and a part of the inlaid elastic yarn is tangled with
30 the drawing yarn. After the knitted fabric is formed, the drawing yarn is
' pulled out, whereby a hem with stable edging yarns can be formed. If a part
with a reinforced fastener is formed in the knitted fabric, a drawing yarmn is
knitted in the part, and the drawing yarn is removed after knitting, the
divided knitted fabrics have an integrated power reinforced hem.- The hem
35 part of such knitted fabric may be used for an opening end of clothing or the
like. S ' - '
- Next, the stretchable clothing of the present invention will be




formed with known means by appropriately selecting a raschel knitting

- machine, a Jacquard raschel knitting nmachine, a tricot ki3 Maich@0f@chi ne, or

- the like in accordance with a required knitted texture and-the like. 1n 15

‘addi tion to conventionally known neans, 1or exanple, by formng a 1 x 1
tricot using an elastic yarn 2 for a guide bar for ground knitted fabric as
showmn in FIG 5, formng chain stitches represented by a dotted line of a -

" non-elastic yarn in FIG 5 using a non-el astlc yarn 1 for a Jacquard gui de -
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and/ or used partially as a tt:ng yarn, or in which an elastic yarn with alarge

fineness or a plurality of elastic yarns further is inlaid. Furthermore,

20 clothing using stretchable warp-knitted fabric is very useful, which is not
frayed even with a part or entire of an edge remaining cut, i.e., an edge
without hemming. |

Furthermore, the present invention provides stretchable clothing in '
(\} ' which stretchable warp-knitted fabric forms at least upper and lowe? edges of

25  the clothing, and the edges are formed without hemming. Alternatively, the
preéent invention provides stretchable clothing including the stretchable
warp-knitted fabric as the same one body fabric that is seamless in the
vertical direction, forming the upper and lower edges. Alternatively, the
present invention provides stretchable clothing in which lines forming upper

30 and lower edges are not parallel to each other.

| In the stretchable clothing of the present invention, it is desirable
that stretchable warp-knitted fabric is cut at a portion to be an edge of the
closing so that the cutting direction forms an acute angle with the knitting
direction of the knitted fabric, thereby forming a body fabrid, and the clothing

35 is formed using the cut edge as the'edge of the 'clothjng without hemming.

' More preferably, a cut edge that is cutin a rangé not exceeding 45°
respectively in the right and left of the knitting direction of the stretchable




heat set at ‘a terrperature equal to or hi gher than 180C, the stretchable
‘warp-knitted fabric is formed with a density exceeding 6% Mardi2088r inch,
‘or 10 the runner. of the non-elastic yarﬁ3|s set to be larger than that of -
“the elastic yarn, the runner of the nor“elastic yarn is set to be 85 to -
120 cmrack, and the runner of the elastic yarnis formed at 70 to 110
cmrack. These knitted fabric formng conditions exhibit the effect of
stabilizing a knitted texture even singly or in conbination. 15 As the
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with the kpittin d|rect|0n of th fabric, .therehy formng a body
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or ‘stretc even I.n ‘
: short under lap smker loop length In addltlon by allowing at least one of
20 the non-elastic yarn and the elastic yarn to form a closed loop in each stitch, a
knitted texture is stabilized, and fraying is prevented. As such stretchable
* knitted fabric, various kinds of the above-mentioned fabrics can be used.
Furthermore, in the stretchable clothing of the present invention, in addition
- to the above-mentioned stretchable knitted fabric, knitted fabric other than
( ! 25  those described above, woven fabric, non-woven fabric, leather, or the like can
| ‘be arbitrarily selected irrespective of the stretchability. '
In the stretchable clothing of the present invention, stretchable

warp-knitted fabric can be used effectively, in which a reinforced fastening

_ part is integrated by using an elastic yarn having a fineness larger than that

- 30  of the other parts partially as a knitting yarn, or further inlaying an elastic
yarn with a large fineness or a plurality of elastic yarns. The stretchable
clothing of the present invention is useful for underwear and girdles for
women partially requiring a reinforced fastening part, and also is useful for
reducing a sewing cost. Furthermore, the following also may be posSibIeI an

35 elastic yarn or a non-elastic yarn further is inlaid, whereby stretchable.
warp-knitted fabric with a required extension and stretch power is formed or
stability of kmtted loops is enhanced. ' '




| ami nated stretchable knitted fabric in which a plurality of stretchable
warp-knitted fabrics are laninated to be attached to each3 Marar2006 A

- Specifically, the lanm nated stretchabl ei war p-knitted fabric can be used
~preferably as back cloth of brassieres-0r back cloth of clothing for
sports corresponding to brassieres. The stretchable clothing of the _
present invention will be described 10 specifically by way of exenplary
enbodi nents with reference to the drawings, if required. The stretchable
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i nvention, in addits giped anrdeeof clothing sudhoas abem which is tohdwsefl fabric,
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or st abi | comperedkwith agonvwmniionad prediatceduiring fimishing 0Hen edge in terms
: 20  of afunction and a design, an edge of clothing such as a waist and a bottom
can be designed freely in a wide range. Furthermore, the body fabric’
forming upper and lower edges is formed using the same one stretchable
warp-knitted fabric without seams, whereby seams running in a horizontal
-~ . directiqn may be eliminated. More specifically, by using a body fabric
: C 25 without any seams in a vertical direction, or by forming an edge without
hemming, clothing becomes flat with less difference in level, enhancing the

‘wearing comfort.
. FIG. 6 shows a short panty that is an exemplary embodiment of the
stretchable clothing of the present invention. In the short panty, a hip part
30 is divided into the left and right sections. In each vertical direction, one
' continuous stretchable warp-knitted fabric is used as hip clothes 11 and 12.
Abottom part 13 at the lower end and a waist part 14 at the upper end are
formed without hemming, whereby a sewn part in a horizontal direction
(transverse direction) is eliminated. Furthermore, a line 13 of an eci'ge of the
35 bottom part is provided with a waveform line that is not a lace and is not |
frayed even without finishing the edge in spite of the warp-knitted fabric,.
which used to be impossible conventionally unless an edge is finished. Thus, -



14 In addition to the above-nenti oned stretchable clothlgg of -t he present
~invention, stretchable clothing formed by using stretcha MaW@ﬂw Rnitted -
fabric with a part or entire of an edge.remmining cut (i.e., an edge

wi thout henmming) wll be described spe&ﬁflcally by way of exenplary
enbodi nents. 5 The stretchable clothing including such an edge wi t hout
hemm ng utilizes the especially remarkable feature of the stretchable
warp-knitted fabric that is wunlikely to be frayed at a cut edge, and
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of the- strﬁtcha | e clothing of .the res | nyentiop. In thqushort panty;

a hip part et AR eHes of An prat]}qué EIUDIE, AUt §48€aach
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part 1t PRl R ior 0i2 1RLCATARAL, tof Sufting B SSUERABI 00 B bar
in a hori zm&ru&edc,fabm The zersparfor thisis esifellows: swleen thmétrednon ofa
Fur t heggror gutiihg KAE of 3 c8f edfe RIGEaRhekideangle with respect to the knitting
~ direction, compared with the case of an obtuse angle, the cut edge is farther
unlikely to be frayed. When a body fabric is cut so that an edge without
_ hemming is substantially parallel to the knitting direction the knitted fabric,
O ' Ge., the edge does not form an angle with respect to the knitting direction),
' 25 . the cut edge is most unlikely to be frayed. That is, when the knitted fabric is
cut in a range not exceeding 45° in the left and right of the knitting direction
~ of the knitted fabxic, the cut edge is further unlikely to be frayed, which is
- preferable. As the angle of the cutting line with respect to a knitting
direction approaches an obtuse angle, for example, 135°, fraying becomes
30  slightly noticeable. Therefore, preferably, care should be taken so that aline
' forming an angle exceeding 135° with respect to the knitting direction does

not become the cutting line to be formed without hemming. FIG. 7 shows a
reference diagram showing a relationship between edges 17 of knitted fabric
16 to be formed without hemming and a cutting direction of stretchable
35  warp-knitted fabric for assisting in understanding of this cutting. The
direction of an arrow 18 denotes a knitting direction. The edges 17 that are
cutting lines of knitted fabrics 16a and 16b are more unlikely to be frayed,




35 bottom part. is provided with a waveformline that is not a lace and is-
not . frayed even without finishi ng the edge in spite of umMaMraﬁlOintted
fabric, which used to be inpossible conventlonally unl ess-an edge is :
finished. Thus, 13 March 2006 15 the Ilﬁe_ 13 is provided wth a fashion.-
property. In this manner, one continuous cloth is used fromthe waist to

- the bottom and the edges of a waist line and a bottomline are not
finished, whereby an edge of a body fabric cut fromknitted fabrlc |s ‘used

as the wais qﬁg] o) Eihﬁ1 I
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end of the bulge of the hip can be designed. Short bottom clothing that has
20 . an edge of the bottom part formed without hemming, and outhnes a curve in
- the above shape is likely to follow a round steteroscepic shape of the hip, and
has the excellent effect of enhancing a fitting feeling to the hip without
causing difference in level in the bottom hem.
. Some clothes have a portion that requires a particularly strong
(} 25  stretch power or tightness. In such a portion requiring a stronger stretch

| power or tightness, a plurality of the same stretchable warp-knitted fabrics

are laminated to be attached to each other, or sewn to be laminated. ,
o Generally, two of the same knitted fabrics without hemming are attached to
each other with an adhesive placed in a dot shape. For example, these -

30 laminated fabrics may be used for back cloth 21 of a brassier, a swimming
suite, and the like as shown in FIG. 9. One sheet of cloth does not provide
sufficient strength. Therefore, a vertical width is not kept during wearing,
and back cloth may be rumpled. Such a problem can be solved by providing

. strength and tightness, using the above-mentioned laminated stretchable

35 warp-knitted fabric. By laminating a plurality of knitted fabrics so that
their knitting directions are matched, strength and tightness can be
enhanced with stretchability kept. - Furthermore, lines of the upper and




30 slightly not i-ceabl e. Therefore, preferabl y, care should be taken so that
“a line formng an angl e exceeding 135 with respect to theMarmh300Rg
direction does not becone thé cutting Line to be forned without hemn' ng.
FI'-G--7 shows a reference di agram show AZ a relati.onshi p between edges 17
of knitted fabric 16 to be forned wi thout hemming and a cutting direction
of stretchable 35 warp-knitted fabric for assisting in understandi ng of '

 this cutting. The direction of an arrow 18 denotes a knitting direction.
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t hat reqwres a particu ron ower o such
‘a port i on bgt:mmﬁa@m wg@xthglgrlgza;m awaveform, and remains cut without

20 hemming. In the vicinity of the edge 31, a plurality of holes 32 are provided
by punching, thereby enhancing a fashion property. Similarly, an edge 33 on
an upper side of the breast on the front side has a cutting line in a waveform,
and remains cut without hemming. In the vicinity of the edge 33, a plurality

_ of holes 34 are provided by punching, whereby a fashion property is enhanced.

_ (ﬁ 25 Thus, even if the holes 33 and 34 are formed by after-processing, fraying is
~unlikely to occur. Accordingly, a production efficiency is satisfactory, and
clothing with a high added value, excellent in a fashion property can be
obtained.

As described above, or by using other means, the stretchable clothmg

30 of the present invention can use stretchable warp-knitted fabric with an

' added value enhanced by performing various kinds of after-processings, if
required. For example, a required pattern is provided by subjecting
stretchable warp-knitted fabric to heat embossing, drilling (e.g., punching), or
the like. Furthermore, a required shaping can be performed by molding so

35 that the stretchable clothing can be used for a brassier cup, etc.

" Furthermore, stretchable clothing can be formed by using beautiful
stretchable warp-knitted fabric obtained by mixing a third fiber by means




power or tlghtness a plurality of the sane stretchable MW% knltted
~fabrics are lamnated to be attached to each other, r

| ani nat ed. Generally, two of the sane f itted fabrlcs Wi t hout hemn ng are
attached to each other with an adheswe pl aced in a dot shape. For

- exanpl e, these 30 |lanmi nated fabrics may be used for back cloth 21 of a-
brassier, a swming suite, and the |like as showmn in FIG 9. One sheet of
cloth does not provide sufficient strength. Therefore, a vertical width is
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knitted fapriminsae thelike ukbig ak pgent ﬂ@taﬂlswl:wesmrsieaompms: ‘rengt h

and. ti ght ngs, anced with stretchability kept. Furthernore, |ines
of .t he upper a%'g‘gimtﬁ% 2006 17 | ower, edges .22 _and 23 of . the back cloth

21-can Be cut i ntieremadies; resardinghednitiedrabric of theprasent mveationdthenn be
used wi t hoas&eéen%ﬁmﬂwon mmmcﬁneﬂ&aﬁ@aﬂﬂy W&?rdf'ékﬁmpﬂéb foirleas€bpt hi ng
of the presSe mvgﬁglo 0r%% te rnedhlesnggo bef rrred
as in lace Fgtan ‘B{;w <) oimpnt € PIEHvEh Iy ‘3

af t er - pr oc ¢s shé dissléstir@in theekamngleand cutt| ng after formng kn| tted fab_r| c,
~fraying occurs fromthe holes. However, in a part using the stretchable

war p-knitted fabric of the present invention, even if holes are forned by .
‘af t er - pb oc&simpe If or exanpl e, punching, cutting, and 10. the like, fraying

s unlikely to 00H1 AL RN nisRAIR u Ak eomALS FRIRRLny bR HecRGith o

eventi ng proce55| ng.such stitc as. not t ow t'he edges of
ﬁrhe hol es figeBess plAfdtexs3 amee{fmaseenowl&smcga\re 3 polyuy @e@@tuon

~effici encytran%géféﬂt%f@ﬁt(ﬁﬁght@wﬁhﬂﬁmgeﬁﬂéhés@romngltb@h@an@@mpym ely in.
a patterned ue ;havi an_excel | ent

h, added
f ashi on pr &P age ‘fﬁ%S’” %yeowgaqri}‘?ghtgﬁ%m\ég’yild‘élﬁ IPEREE a slip
t hat Ik 55 antha‘a]mmha:hefyamhsfdmmgldbsedlh)opprasshOWnl \Mﬁlmﬂnymgastretchabl e
nitt t I‘
. \é\gagt es a g%%%l%id)ie{#ﬁgﬁgar%&%%efgf Sﬁ%@{@glw&@ tomlﬁgflgg W cu?tl ng
linein a Wmeﬁumher@ﬁdmwaﬁ§etmbv\ﬁ6%mﬂtb@tﬁeﬁmﬁ ﬁfekmﬁ@dnl ty of
the edge B%a}%r?c 581 id be 280 kAl %oﬁ@@%@al@é/ﬁiﬁ@ﬁgth@ﬁré&ﬁﬁﬁkﬂ&plé her eby

enhanci ng glthou tﬂe %m er tvyndtﬁl 0'}11;{13 Iii'.nXtte(i1 ?abnc usua:j.ly was supposed to be

- 20 about 160 cm, whereby a knitted texture with a high density was obtained -
with a smallest possible width. Furthermore, the runner of the nylon yarn
was set to be 100 cm/rack in the present example, although it was supposed
to be set at 80 cm/rack or less in typical knitted fabxic. The runner of the

- polyurethane yarn was set to be 80 cm/rack, alfhough it was supposed to be

: C 95 60 cm/rack or less in typical knitted fabric. After knitting, heat set was

| performed at a heating temperature of 192°C and 20 m/min. (which was

_ slightly long) by using a 6—chamber apparatus (total length of the chambers:
18 m). The outer appearance of the resultant knitted fabric was well
~ arranged and very attractive.

(

30
' Example 2
A1 x 1 tricot was knitted by using the same nylon yarn as that used
in Example 1 as a non-elastic yarn and a polyurethane transparent yarn with
a fineness of 78 dtex as an elastic yarn with two guide baxs and allowing
35 them to run side by side, in such a manner that a non-elastic yvarn 1 formed
closed loops and an elastic yarn 2 formed open loops as shown in FIG. 3, by
- using the same knitting machine as that used in Example 1, and finished




" - like using an agent that dissolves or deconposes the third- fiber. after

~.an upper side of the breast on the front side has a cutt] :? rb[?wén
waveform and renmains cut w thout hemring. In the vici ni &Eﬁh edge 33
a plurality of holes 34 are provided b%[ punchi ng, whereby a fashion
property is enhanced. 25 Thus, even if -ﬂe hol es 33 and 34 are forned by
after-processing, fraying is wunlikely to occur. Accordingly, a producti on.
efficiency is satisfactory, and clothing with a high added val ue,
“excellent in a fashion property can be obtained. As described above, or by

| uzlnngsgt gﬂmmggﬁs Eﬁtt ki thlaﬁi@ Be loggj%val ug r]e ; anc o
u

‘per forming Ogitﬁ? 8% nkY WB’F Sﬁ ?dtr’ Ef‘i) ﬂfﬁ@’g%ﬂ?ﬁ’rewg Fagalcé%g’ﬂp
“requi red pat wassupposedid besetnt &u&m&aﬁkmglesstmeﬂdh@*[ydm&&ndfkﬁm&ted fabrl c
to heat emy9sshiiher {,nor
rgqu??edes hapi ng ga;&lbiég Eﬂ%ﬁt@ag%ﬁﬂﬁcxf%ﬁ%t tgﬁ%gé(i]ﬁxg{ﬂatﬁgeal@éxgﬁﬁg& g
~ clothing camsumposed tobegebatsd cavrackpr leswin oinatycknittes] fabricet Thabl e -

cl ot hi ng: cmlﬂedmﬁ@%@yfdﬁieragwggéﬁrﬁbwu tof}fera%fssbﬁpk% %%Qv&ﬂ}‘ééﬁd fabric

.obt ai ned b Xi,n fiber e
i nt erkni ttryﬁhifm%lﬁg{ erﬁ]%eo?‘ﬁﬁeﬁg"p%a{%}cpé’g%g%ﬁ% FWJ@FW& ahncmsCmell he third
fiber is partdrgdedyaridvemesttiqetiveovi de a pattern by textile printing or the

knitting. Hereinafter, regarding the knitted fabric of the present :
i nvent 10n, Eﬂamplprﬁesent i nventiion will be. described speC| fically by way of

exanpl es for eas Uﬁ.g,_% If pr esent '

’ é{nventlon S not |mt %krll&h sg osurg IlrlﬁPﬁM 1f-g%Exanpl elA
x 1 tricaonihastigyareand wwém@ amma@spmqmwm |

fineness ofitddaglhr el Rdidy dxﬁrmﬁh&m%sg@d%arﬁhﬁ&fam @h&ﬁ%%ﬂ%d@ﬁft hane

D A3 oV e eh b oo dotoehe ™ nehcoh S
manner185 altarnmlm ahldnyarchstifelr, merlelektis ?drﬂ deﬁn_@d asdlesed lodp Witk 2, by
051102 e I LA SRERAR L o S it ol Sy TS5 590 2
wi dth of kahastnecram Qdformevica: epsm doop vath 3espent {abalosed doopafoemiedrighthel n t he
% gsgﬂlto pgégaﬂiefasu@,lmoyg@smﬁnfm wighadpphdidl fe (e WRiihfAnhARideGd'sual Iy
' sefi n }'gxample 1, and finished with a narrow width of 130 cmm.
20 Furthermore, the runner of the nylon yarn was set to be 110 cm/rack,
~ although it was supposed to be set at 80 cm/rack or less in ordinary knitted
fabric. The runner of the polyurethane yarn was set to be 95 cm/rack,
although it was supposed to be set at 60 cm/rack or less in ordinary knitted
| fabric. The knitted fabric thus formed was subjected to heat set in the same
25 way asin Example 1. The outer appearance of the resultant knitted fabric
~ was slightly poor compared with those of Examples 1 and 2. However, the
resultant knitted fabric was unlikely to cause loop-drop, and its tear strength
was more excellent than those of the knitted fabrics of Examples 1 and 2.

@)

36 Example 4 _
' Using a Jacquard single raschel knitting machine (‘RSJ4/1” produced
by Japan Mayer Ltd.) for a knitting width of 130 inches (330.2 cm) including
four full set guide bars for ground knitted fabric (one of them is a Jacquard
guide bax), 1 x 1 tricot knitted fabric was formed by using a nylon 66 a
35 transparent yal_'n with a fineness of 33 dtex/26 filaments for the second guide
~ bar and a polyurethane transparent yarn with a fineness of 44 dtex as an
elastic yarn for the third guide bar, and allowing them to run side by side, in




20 about 160 cm whereby a knitted texture with a high density was obtained

; . with a smallest possible width. Furthernore, the runner é on yarn

was set to be 100 cnirack in the presen? exanpl e, although it was supposed
to be set at 80 cnmirack or less in typi gl knitted fabric.. The runner of

the polyurethane yamwas set to be 80 cnmirack, although it was supposed to .
be 25 60 cnrack or less in typical knitted fabric. After knitting, heat
- set was. perfornmed at a heating tenperature of 192C and 20 mim n. (which

' \Aﬁsnb8| i ghtduchl @ﬁga)nTh st t%i&i: bmmt&m@@ﬁ@?maﬁ@mseawi&?@ta?tszﬂw}w ; ¥G82 the
chanber s- . e . rance o e I,es. nitted fabric was
Cwel | 'arraﬁ%‘é@%ﬁ&%@%e}f‘?ﬂg@?ﬁ%ﬂc ?@SB?‘.ﬁﬁfP@df“ﬁl fai%‘cﬂu?‘? Bateths knitted
by using t hesisgrenylyh @6 yacessasz yiaat witheal finiene&xali3s diek/26fmantsdbast i c
“yarn and a I Eﬁﬂfé‘ﬁ r qq]%nt% : ] | X as an
el astic yarﬂ%%v% Fﬁ t WO g?ﬁ' de bar gﬁarﬁnud}S gﬁ%ﬁ&ﬁ% %é;t%gt% %Sg’rét?fr?’ é’lﬁ gghgy side,
i n suchBa rkbied fahdc wasibnishrd stitl aynarmow W]gth@ﬂab@mfochml odpe and an
el astic yarghinhek @F BRENGRANGE 92R50REheSRO¥ bltidd Far was Bt tolsd me
knitting mach'é%as 1 ﬁgt ‘segli noaarrpl e. %Fhand f ﬁ? gg};ﬁiﬂié I@?Iﬁx@ﬁra%%% 19
Wi th the samél the REweh of the Relsaathans YatasRe Set to he 90 wsf(e, Reke runner
OT Lhe Eyl QL nmtlofmén?h)gl Gﬁ)ym&i(i)act&'ﬁﬁé(% ?Tf}ﬁhetﬁi}%t@ﬁﬁfeelil ﬁr_ﬁﬁ@ﬂ%’d ®he

al t hough i pppsede t t _at cmragk or less,ip.ordinary
 Rnitred 1 a ARARRP PORRCRBaR Gy R ol By ore S0 Zet G B ehy
“cmracl0 aluseduglhe presens esxapmieked Aftenitting ahediset Wasgmrformddestsai n -~
~‘ordinary knj ' ' ﬁ]h.ﬁ 0 @g Weswiibj ected to
Egat set i we%@s%%déf%/m}gﬁi lr?& %?p?de&q %é}%gtaglr ppgar ance %f the
esul tant Knchamermpmaratugidotaklength of ehgobensiddm)y 'The patiemed 10 Exanpl e
3 AL x| Guifell flSc had beshibyd Had '&%o%d%é]ﬂﬁ%,%ﬁtﬁ 2Ofhrdd dithexsidRal -
~nonel astic yarn aagg a %)oriﬁyur et hane.t_ﬁmen %g{]rag wth a fineness of 44
dtex as anTOVETHAISIT YPREATNE QR STR eropadlapggi ng Jacgnard run side
by sid8, ipatsunhnay bensed feas payiawithf pstredg epednimgdpscesft bos@dhhpabs 15
al ternat el - h N . | . t i arn..2 fornmed a closed | oop
mih | reopsurAl fitla FAEE Rk el oiflh ) BRdife B Bitfrk RO mAghifg %o
si mil arly, th&gtraining force of the knitted fabric so as to cover a required portion of =
N clothing, thereby providing a functionality. For example, by covering a lower
part of the bulge of the hip to the waist with a Jacquard part curved in a
20  band shape with a large required width, a girdle and a short panty having a
function of keeping the bulge of the hip in a high position can be obtained.
By cutting the knitted fabric of the present invention, a girdle was finished
without sewing a waist edge part and a bottom edge part. A try-on test was
. performed, and consequently, the girdle was accepted satisfactorily by the
7 ( ;} 25  wearer. Iurthermore, although the waist edge part and the c_rotch edge part
remained cut, fraying did not occur. :

Example 5 . :

Knitting was performed and a Jacquard pattern was obtained in the

30 same way as in Example 4, except that using a Jacquard double raschel
knitting machine (‘RPDJ6/2N” produced by Japan Mayer Ltd.) for a knitting
width of 130 inches (330.2 cm) including four full set ground knitted fabric
guide bars (two of them are Jacquard guide bars), knitted fabric was formed
into a bag shape. As a result, bag-shaped patterned knitted fabric was

35  obtained, in which irregular thick wave patterns were combined in mesh
ground fabric. The knitted fabric was cut partially to finish tights without
sewing a waist edge part and an ankle edge part. A try-on test was




_elastic yarn 2 formed an open | oop with. respect to a closed qulé)qforrred by .
“the non-elastic yarn 1 .as shown in FIG .4, by usi ng thel® tlng '
‘machine as wused in Exanmple 1, and flnlé ed with a narrow width of 130 cm
20 Furthernore, the runner of the nylori"yarn was set to be 110 cmrack,
“although it was supposed to be set at 80 cmirack or less in ordinary .
knitted fabric. The runner of the pol yurethane yarn was set to be 95
cnrack, although it was supposed to be set at 60 cmrack or less in

ordinary- kpbifopded| m |tEe tighes weid h&!épﬁ@béaﬁsfh&é@lfr bi1thd wegegUbj ected to

heat set | he n 1. .The outer a ar.a ce of t he
resul tant - WE% Wﬁaﬁ"s tﬁ%}ﬁﬁ?ﬁ@&‘}% grﬂ ’W’J(I%%S &Exanpl es
1 and 2. Hdnkn&r occuine . By eppropmately applying Hhisimethad, argtxdlela;adtshomuse : '

.-:Ioop drop, wq ﬁ“ th was nore excellent than those of the
knitted fa% ptrﬁd a(“%{sgand 2. 30 Exanple 4 Using a Jacquard single

raschel5 knlttl ng machine ("RSJ4/1" produced by Japan Mayer Ltd.) for a

kni'tting Mﬂd&ht?fall&?ﬁh’c@l&?ﬁ (330.2 cny including four full set guide bars
for ground knitt one of, the qguar.d UI de.bar), 1 x 1 _
tricot knitted f g,s&rq}ﬂgahlgmlgy@g:fjﬁémﬁoﬁgp%ﬂr@gng rent yarn
with a fingpeSkenelin 3EretdibiREy 4d ﬁ@ﬁgrﬂoshfamoﬁ-élasae@@m agdl dleelabticyand. a .

Darn for thE 4 keranguern BR Balkhiley o 1'% %%%gﬁéqéﬁﬁiﬁég%}% oin1s

- March EDO6kﬁﬂ;taimdxtarerarFmrthetm0rd;¢henst ewwaipkmitieddabxc hasps as shown
“in FIG 2 f d
pattern, - dRETRE Rink G100 LA ﬁ%ﬁﬁfgfﬁim@‘%ﬂﬁéﬁiﬁ‘m@%‘%ﬂﬁqf 26
’ Ea | anent s fr@mngwemhk@yt@gm@ actaaﬂe knithed falyric gan he spE@ Wet to be

3600, and {BehinkRith tHe kabrdid@sadt. nlfﬂiﬂeﬂemm By patfoing Bhittafg pout 120
cm The runner arn of the second gui de bar s,.set to be
107 cm'r ac%@ﬁ&%ﬁwfﬁb 06 Saral S Jpsas BerRAY Ay AMGHY NG e 90
cnmracls Thennéythestabilityhef thy kamitted fylainis ea:rhambﬂ eprevegtiof lodedfop. st gui de
yarn a0 Rastiie K00 b EA i of Werhp el g ARoURE t&??e%gﬂxg? ng,
heat set whmepterhalomgdr a¢ as to hrarpiegsofeempeg andifasion of admitiiag yorey thie
i 0 S g P eglan g e 10
" three-di neqﬁgqqg@a fl double raschel knitting machme 1s used, bag-shape fod fa
| 20 can be formed easily. - Therefore, the fabric can be processed to a clothing
prdduct that has a cut edge intact and is patterned if required.
" Furthermore, the stretchable clothing of the present invention has
the effect of shaping the body by providing an appropriate fastening force to a
. wearer. Furthermore, the stretchable clothing has no uncomfortable feeling
: ( 25  due to hem finishing, and is attractive in terms of a design. Furthermore,
fraying does not occur even without hem finishing. Therefore, sewing is
simplified, which is economical. Furthermore, in the case of using the
stretchable clothing for underwear, its line will not affect outerwear. In
addition, a line of a clothing edge such as a bottom hem can be formed intoa
30 continuously smooth arbitrary curve. The stretchable clothing of the present
' invention is useful, for example, as underwear such as a girdle, a short panty,
a body suit, a brassier, and a shirt; lingerie; and sportswear such as a leotard,
spats, and a swimming suit. Needless to say, the present invention also is
' useful as stretchable clothmg for men.
35




- flower pattern appearing on satin-finished ground fabric. A Jacquard 15

- pattern may be used for a part wth a strong straining f18 &archf2086
~band-shaped - curve with a large required width to provide the difference in’

magnitude to the straining force of tHeZ knitted fabric So as to cover a

~required portion .of clothing, thereby providing a functionality. For

- exanpl e, by covering a |lower part of the bulge of the hip to the wai st
-with a Jacquard part curved in a 20 band shape with a large required w dth,
"a girdle and a short panty having a Cwon of keeping the bulge of the

hip in a high position can be obtaine y cutting the knitted fabric of
" t'he present ‘invention, a girdle was finished wthout sewing a vval st edge

~part and aht;(sthﬁ&&si Mhut&&fa‘hﬁ&hh@ﬁa%’@ltﬁ%ﬁ%ﬁ%&c

consequent girql e .was accepte satl sfactor.ily arer.
Furtherrore, al t A89H @ﬁ@cﬁaﬂs@n& rsb‘f%hy@glﬁ W‘i‘

remai negl Cﬁianﬂe&%hhﬂﬂ:l dach SIthhQQElHast Enaﬂf)t}ﬁe ﬁoﬂ&ﬂléﬂncn@mm@ﬂrefdam and a
Jacquard patte ned in the 30 same way as in Exanpl e 4, except
that usingY&™ Bﬁﬁ%‘ilk) 1% raschel knitting machi ne ("RPDJ6/2N' produced
by -Japan Mayer Ltd ) for a knitting width of 130 inches (330.2 cm

- including fou I dﬁg@ £ d8ihe] Sy BhtH hem are
Jacquard g%l dglht()aar s%téﬁ b]gv?ﬁg) ?ﬁﬁ&gga‘%&g Q‘ﬂb to ai bagéﬁsé%a :
result, bathehemelastisraanaadl the elastic yam formygle °@E§-a| ned, in vvh| ch :
irregui r thick wave patterns were conbined in rresh ground fabric. The

knittedfari was ¢ arti al nish ti t hout . sew a wai st
edge part gnd Sﬂﬁ@gﬁa@ﬁ ai‘%lt{ezi t%‘b?“d%c? k‘@ *;'EY]&% Ebgge
per f or med, panediddt ﬁamﬁbﬁmw@l@eddmmt endshe iebdstictyornl foriy opbe lowgscer .~
t hough the wai st edge part and the ankle edge part remained cut, fraying

did not occur. . By appropriately wl ying this nmethod, a girdle and shorts
can be produc&ﬁiesatrﬂtt]aaby,w rigpiccesipng ite 91311ﬁe1 Srhexehhothe

war - Ky ¢t LAy Sl 8RA04SHOYER! foBh bifen R5E @M odefl Loops

stretch yas usi a no astic yarn. an ic yarn for a
knitting yaktem ﬁhﬁ%&‘i‘%ﬁﬂ@a#%erd;%@t?@ pug ﬁr%‘gl the; WCIerI@rI&Sl?eautl ful 10
knitted t eeﬁbs%@looﬁwmh PEERUCE to bﬁ%p%h nesphatled B}aﬂib Kovi-eldlichabn| andlas a

short under-l g&% ISJE}t(“il til Pastlcny(‘«larr_l)forn-%:g1 %Elegp%r eloopwm Jn'éspe%{l toaacli 4R 5&1 ge that

loop formed by the non-elastic yarn.

20 :
5. The stretchable warp-knitted fabric according to claim 1, which is
finished with a narrow width of 60 wales or more per inch (2.54 cm).

. 6. The stretchable warp-knitted fabric according to claim 1, which is knitted

(' 25 by setﬁng a runner of the non-elastic yarn to be larger than that of the elastic

| ~ .yarn, and setting the runner of the non-elastic yarn to be 85 to 120 cm/rack
and the runner of the elastic yarn to be 70 to 110 cm/rack.

7. The stretchable warp-knitted fabric according to claim 1, which is
30 subjected to at least one of preset and heat set at a temperature equal to or
greater than 180°C.

8. The stretchable warp -knitted fabric according to claim 1, which is knitted
by using the elastic yarn having a fineness larger than that of the other parts
35 partially for a knitting yarn as a reinforced fastening part.

9. 'I‘hé_ stretchable warp-knitted fabric according to claJm 1, wherein an




fraying is unlikely to occur at an edge, and the knitted fabric can be sewn
to- clothing with the cut fabric intact. Furthernore, bylpKafchr2006g §
knitting by setting the width to be small and increasing the yarn anount =~ =
~to- adjust the 15 runner, the stability23f the knitted fabric is enhanced,
preventing | oop-drop- By setting the tenperature O dyeing processing and
- adjusting the processing tinme to be |onger so.as to pronote softeni ng and
fusion of a knitting yarn, the stability of the knitted fabric further is
enhanced. E r 1 f.:a. quard doubl e raschel knitting machine is
used, bag-s‘?ﬁ%ﬁ‘t&pe?%@?g@rﬂ’g ric 20 can be formed easily. Therefore, the
fabric can be processed to a clothing product that has a cut edge intact
and is pat tjgr neghd tréﬁ:ﬁ'ébIeeﬂarp-EHItTt&Ffz{Hii@accfoﬂﬁngttb%Izﬁﬂﬁi),' Wheteh i ng of the
present "invention has the effect. qof shaping the body by providing an
appropriat_@opééﬁ%‘mﬂ@rlf%g%ﬁeli’élﬁlal arer. Furthernore, the stretchable

cl ot hing has no unconfortable feeling 25 due to hemfinishing, and is

attractive,in r of , a. design, Furthernore, f.raying.dogs not .occur even
i thout hedifi HReelen R A kntetld T icondihg s PRE ek F -
econoni cal knfied wethrarmsttarn folmeed dbereoi hisa dgeqierd sugletrakeliml knittmdi ng f or
.under wear, gi&c?nﬁ ne will not affect.outerwear. In addition, a line of a _
g

cl.ot hi ng- edge su%‘h as a bottom hemcan be formed into a 30 continuously _
snmooth arbitrary curve. The stretchable clothing of the present invention

ibzdysggiy!f, lg'o[)r SS) eé&hgﬁﬁwa Shir %é} nge ifez??dgﬁg&g ,r.t :\l/\’/e&g?i{dsl igﬁn;g’ a :
Cootard, " kiitted o hiskahanes abas shagehy eslicanad Jouklagashalont

nvention khittingsmadhife)l as stretchable clothing for men. 35 13 March 2006

.22 CLAIMS 1. Stretchable warp -knitted fabric that is a 1 x 1 tricot

knitted conprising: a non-elastic yarn and an elastic yarn running side by

side, in sidh Themnsretchableararpnkeiitisl fbirtecaecoxting saskaimng wihichhe

-el asti i
rr et ol SiE G 4 e faplocs o AL Il ThPa PRl (AR trerediBya |
non- el ast i sasrarddnnhie saschgbkmidtipgrmaslypm cl osed | oops: - 10 3. . The

stretchabl e warp-knitted fabric according to claim1, wherein the
~ 14. The stretchable warp-knitted fabric in which a plurality of the same
, stretchable warp-knitted fabrics according to claim 1 are laminated to be
20  attached to each other. o '

15. The stretchable warp-knitted fabric in which a plurality of at least two
kinds of km'_tted fabrics selected from the stretchable warp knitted fabrics
according to one of claims 1 to 13 are laminated to be attached to each other.

16. The stretchable warp-knitted fabric according to claim 1, which is
“knitted or cut into a tape shape. '

17. The stretchable warp-knitted fabric according to claim 1, further
30 comprising required holes opened by after-processing.

18. A method for manufacturing stretchable warp-knitted fabric comprising:
in knitting the stretchable warp-knitted fabric according to claim 1, '
khitting in a drawing yarm; and _
35 ' pulling out the drawing yarn after knitting, thereby dividing the
: knitted fabric into a plurality of parts. : ‘ : :




- non-elastic yarn forms closed | oops, and the elastic yarn forns open | oops.
4, The stretchable warp-knitted fabric according to claifMarow@®€in both
- 15 the non-elastic yarn and the elasticg%ﬁrn form open | oops and dosed -

| oops alternately, in such a manner- that®5in one stitch, the elastic. yam
forms a closed loop with respect to an open |loop fornmed by the non-elastic -
yarn, and in another stitch, the elastic yarn, forms an open |oop with
respect to a closed loop formed by the non-elastic yarn. 20 5. The

1t el o g Ao o oA i <o
ot onant dohEeaRg p datetad teege dhabisa Too! ner ki edPBITSIER (ted 25

. by setti ngomelastiogarebndim dastt Fath eunaing side by sidy, g8 suthanmbhabr of t he.
elastic yarpn, g e runnel Pf _the,ngn- el asti ‘ar;n 1.0 be 85 to
720" cn r sy BRSTESHID ob Rt B E i pbR A Pptipd b S ERekis varR  ack” 7.
The str &t cHabine addegeddadpt ed fabric according to claim1, which i's 30

~ subjected to at |east one of preset and heat set at a tenperature equal to
or greater_ than 180C. 8, The stretchable warp-knitted fabric according to

claim 1, wikh The gtaptchable dothingagconding bacloin 19 whemein the stretchahless
‘larger tharyiippknifed fadriiib8abfetddto HPleBaf sndbl PrebO artd kBAE tdtngt yarn as a
rei nf or ced fasten{éﬁg. par@i The s re&fcha?ﬁgj rp-knitted fabric according to -
claim1, wiePReramresqual tper gregtenthan {8EC. 5" nlaid. 10. The stretchable
war p- kihdtted fabric according to claim1, wherein a non-elastic yarn - :
further isgqnl & . -knitted fabrhc according to
gaim ofn e sthchplf ALEAE AL BE I IatE 1o RbeLOR 4P SRIRRRNET,
ingl e rasaovam-knitted fahricia knithed with azlenslip gzeater thamh 65 walep peniinched
fabric acc@pdigngpto claim1l, which is knitted into a tube shape or a bag

- shape by a Jacquard double raschel knitting machine. 13. The stretchable
war p-knitted fabric according to claiml1, which is 15 knitted into a tube

s hapﬁ ?35 ka_ztzag Iﬂmeemhahlea:lm:?]g h&ccfrﬁitf%ﬁbbtlﬂbﬁﬁ QQDW%}‘:;'@IH t&@%ﬂ%@bﬂaﬂgu \%‘1 ©
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- larger than that of the elastic yarn, and setting the runner of the non-elastic _
yarn to be 85 to 120 cm/rack and the runner of the elastic yarn to be 70 to 110
cm/rack. '

.20 .

23. 'The stretchable clothing according to claim 19, wherein the stretchable
warp-knitted fabric further comprises a reinforced fastening péxt by using an
elastic yarn having a fineness larger than that of the other parts partially for
a knitting yarn, or by inlaying a plurality of elastic yarns. '

. 24. The stretchable clothing according to claim 19, wherein one of a part
- and an entire edge of the clothing is formed of a cut edge of the stretchable
warp-knitted fabric without hemn_uingT

‘ 30 25, The stretchable clothing according to claim 24, wherein a line of the
' edge without hemming has a waveform. .

26. The stretchable clothing according to claim 19, wherein the strétch_able -
warp-knitted fabric forms at least upper and lower edges of the clothing, and
35 - the edges remain cut without hemming. '

27. 'The stretchable clothing according to clarm 26, which is formed so as to - |




stretchabl-e warp -knitted fabrics according to.claiml| are lamnated to be
20 attached to each other. 15. The stretchabl e warp-knit i2Mafcg2d06 i n which
avplurality of at least two kinds of k'g'htted fabrics selected fromthe - .-
- stretchable warp knitted fabrics accoré@Png to one of clains 1'to 13 are

| am nated to be attached to each other. 25 16. The stretchabl e warp-knitted
fabric according to claim1, which is knitted or cut into a tape shape.

©17. The stretchable warp-knitted fabric according to claim11, further 30

‘conpri sj ng ]_ﬁEHﬂd'ertﬁg shf&tmamer%m% E&t?é&ﬁbn’@ra%‘%ﬁé%bﬂzﬂa oﬂ@bocﬁy ffeod for

- manufacturing stretchable wa Itted fabric _conpris kKnitting the -
stretchabl Pk SEROLS EHW‘@E‘F éﬁmﬁg Eheavmqr alkfgiQWfFTrﬁjigeﬁ a- draw ng
yarn; and 35 puI i ng out the draW| ng yarn after knitting, thereby dividing

the knitt f I C allt ch. 2006 24 20 0 25 19.
Siret chabl 251 ot SeRbRRE AoliBls dofording BitiSem 28 sl hars Sinite o |
fabri c havithg ua)plemandddweegdgeaawtﬂimut henemihgxare natlpma]lkhtaeae:ﬁ athepri sing a

non-el-astic yarn and an elastic yarn running side by side, in such a manner
that in each stitch, at |east _one of the non-elastic yarn and the elastic

yarn forms 29- c/ixesiretshpblexdothme aseonding ttlain (19: mhege@c@ouﬁ:mgg to claim
19, wherei M&ﬁoﬁ%%é@%k&aﬂ@ﬁhﬁ%ﬁ%ﬁfﬁﬁﬁéfd‘m&éaﬁ%ﬁ& t | east

one of preset an at, set .at e atu equ to, or great an 180C. .
90%27. The Temet bndttidne tierGonctd e goming  arm smtw«f

-stretchabl eut vdgewithout dq@dnimig.c is knitted with a densi ty greater than 65
wal es per inch (2.54 cm). 15 22. The stretchable clothing according to

' élal m 19, wherein the stretchable warp-knitted fabric is. knitted by,
etting a Blnndhegfiretabablerclethasg |accq1dmg tooclien 1Dawhereinhthe sttetthatilet he

el astic yaw&rﬁg&g t 1%%50 85 to
120 cmrack F}%ar%hﬁg r1 8 g‘?t {dﬁ %Q?g[b%q? 0 %') %ﬁjfrl}&gﬁe&%
knitting ectton and the othmg is formed so as to mclude the cut edge
15 mthout hemmmg

31. The stretchable clothing according to claim 19, which is one foundation
clothing selected from a girdle, a short panty, and a body suite, worn with at
- least a lower body part included.
20 .
32. The stretchable clothing according to claim 31, wherein a bottom hem
part on a hip forms one large curve without hemming. :

. _ 33. The stretchable clothing according to claim 32, wherein the one large
( 25 curve (a) is shaped in such a manner that when a straight line (d) connecting
-an upper end (b) of a bottom part of a hip cloth to a lower end (c) of the
“bottom part of the hip cloth is connected to a most projecting point (&) of a
lower side of the cloth abutting on a curved hip with a perpendicular line (®
~ under a condition that the clothing is placed flat with a front surface upward
30  and right and left sides folded, a length of the perpendicular line () is at least
' 15 mm.

34. The stretchable clothing according to claim 19, which is made of
laminated stretchable warp-knitted fabric wherein a plurality of the same
35 - stretchable warp-knitted fabrics are laminated to be attached to each other,
the stretchable warp-knitted fabric being a 1 x 1 tricot having a knitted
texture including a non-elastic yarn and an elastic yarn running side by side,




cnrack. 23. The stretchable clothing according to claim19, wherein the
~stretchable warp-knitted fabric further conprises a relmﬂﬁhamdmﬂﬁstenlng
part by using an elastic yarn having a Elneness | arger. than that of the
other parts partially for ‘a knitting yg or by inlaying a plurality of

- elastic yarns. 24. The stretchable clothing according to claim19, wherein
--one of a part and an entire edge of the clothing is forned of a cut edge

"of the stretchable warp-knitted fabric w thout hemming. 30-25. The
stretchabl ansluehm ﬂﬁnﬁ%ﬁ ehat Aled g:h@hrra%as%ﬁé 6f thefndni-BRastit ylahe anddge

wi t hout he a vefor&b %ff he stretchabl e clothing according to
claim 19, P& QR%Brp-knitted fabric forns at |east" upper
and | ower edges of ‘the clothing, and .35 the edges remain cut w thout :
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-~ one bod§ f@bxetchahletlﬂmttedsfebums nsed sebatledothiof atleashonepibragsienes upper

and. | over %ggﬁgottaﬁ Jf‘é’%eftéé‘éﬁQ%n%ﬁL%Eﬁé‘Er&%fe%@ ng to claim26,

wherein | i orn1 upper and [ower edges W t hout henmming are not-
parallel to each other 29. ‘The stretchabl e clothing according to claim 19,
- wherein a cutting direction of the stretchabl e warp-knitted fabric forns
an acute angle with respect to a knitting direction, and the clothing is
~fornmed so as to include the 10 cut edge w thout hemm ng., 30. The
stretchabl e clothing according to claim19, wherein the stretchable _
war p-knitted fabric is cut in a range equal to or |ess than 45 with respect
., a knitting direction, and the clothing is formed so as to include the -
ut edge 15 wit hout henning 31. The stretchable clothing according to -
claim 19, which is one foundation clothing selected froma girdle, a short
~parity, and a body suite, worn with at least a |lower body part included.
20 32. The stretchable clothing according to claim 31, wherein a bottom hem’
part on a hip forms one |arge curve w thout henming. 33. The stretchable
clothing according to claim32, wherein the one |arge 25 curve (a) is
--shaped in such a nmanner t hat mhen a straight line (d) connecting




- an upper -end (b) of a bottompart of a hip cloth to a |lower end (c) of the
- ~bottompart of the hip cloth is connected to a nost proj &Marap 3986nt (e) of
‘a---lower side of the cloth abutting on ? curved hip with a perpendi.cul ar
~line (4 under a condition that the clo ﬁl ng is placed-flat with a front
surface upward 30 and right and left sides folded, a length of the
perpendicular line (f) is at least 15 nm 34. The stretchabl e cl othing
according to claim 19, which is nade of |am nated stretchable warp
-knitted fabric wherein a plurality ABSTRA®RNME 35 stretchabl e warp-knitted
fabrics are lamnated to be attached to each other,- the stretchable
war p-knitted fabric being a 1 x 1 tricot having a knitted texture
i ncl udi ng a nonelTdst presyat mvantioarpevakisistrotalable waiprignistediefabyicthdeis 13
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stretchability enabling the clothing to well fit the body of the wearer
that is thin and has a beautify. texture, and that, when it is formed in

underwear, has a hemline invisible through outerwear.




