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METHOD AND APPARATUS FOR ELI M NATI NG THE SPTRALITY IN KNI TTED FABRI C

The present wowaabizan relates to a “nmet hod for manufac- 5 PCTFRG/00225
and/or treating a fabric, whereby knitting in parti cul ar,
preferably for producing a single-jersey fabric, a derivative
thereof or a like, is carried out wth a knitting machi ne, such as
a circular, flat-bed, strai ght-bar, |oop-wheel machine or a liKke,
conprising 10 METHOD ASBAPPRRATUS RORELIMBVAEING TESPIRALITY M KNETEED FABRIC

el ements and | oop form ng el ements, such as needl es, si nkers and/ or
the like, in cooperation therewith for producing a fabric from
continuos yarn, sthé psesemtoinvention fedbateal té)a afethddvfsirenantGfac~
Z-twi sted yarns a 1 Kk ts
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is an industry of fhmeseawerivatﬂvaeeﬁéeasf dP ABNERO) isUshrkied out

production of circuy- knitfed cotton fabri,cs of
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production, is sestralightrbae] léopsehdelomachineadt \a like, comprising
10 at least knitting elements, such as yarn supply

elements and loop forming elements, such as needles,

sinkers and/or the like, in cooperation therewith for

producing a fabric from continuos yarn, such as one or

_ ~a plurality of untwisted, 5-, Z-twisted yarns and/or

15 a liké, by knitting, and take-up elements for re-
| ceiving the resulting fabric.

In global perspectivé,_the production of single-jersey

fabrics in particular is an industry of ' immense

20 dimensions. To mention just the production of circu-
lar-knitted cotton fabrics, which is one of the most
important individﬁal article categories in knitwear
production, is several hundred thousand tons annually

in global terms. However, the most difficult problem

25 encountered in single-jersey fabrics, which has not
been resolved sufficiently well up until today, is

. still the spirality of fabrics. First of all, this is

due to the fact that a single-jersey fabric is diffe-

. rent in terms of its face and reverse side, resulting

30 ~in its *unbalanced" behaviour. 2An object of a £fi-
nishing process after dyeing is to bring the fabric to

an unshrinkable condition (dimensional stability) and

to provide straight wales and courses therefor. When

the fabric is further cut into portions of a garment

35 = and those are sewn to each other, the article will be
acceptable in terms of its appearance. However, almost

without exception, the consequence of this is that,

after the produced fabric has been subjected to a



in global terns. However, the nost difficult problem 25 encountered in

single-jersey fabrics, which has not been resol ved sufficiently
wel | up until toda i's .. still the spirality of fabrics. First of
all, this |09 due to the fact that a single-jersey fabri ®CYarIolidozes
rent in ternms of its face and reverse side, resulting 30 inits
"unbal anced" behavi our. An object of a fi- 2 ni shing process after
dyeing is to bri t e fgﬁ%ic to h an_uns r|nk Ie nditj on

(di nensi onal sta ng, the ggaps,or ¥ Bt ATLARLR AFees

therefor. Wien no longee ahbelt0|xdhamﬂmstxmighhtbumommemdnstoﬁtearnent

35 and thosemare $AHEd Qi m@&?ﬁgﬂ? atl Hs‘ge‘i}ﬂii ﬁegn%*%%xb?e

acceptable in terns of Its ap gearance
exception, the c@&dhrr@eabitynps cunyent fabrics,athere mreprarikbain

fabric hag been guylgdiyed ditteria impo¥€HI7theZédn and, thus
PCT/ FI 97/ 00225 et veohi ng,

the seans or wal &XaPieip Finland, one limit Wf%&o dhe spirality
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essential signifig t f r f . L are
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exanpl e in F|nIamiy(ﬂRFIPﬁlFgﬂﬂﬂﬁhiﬂt§°thé%ﬂ?ﬁ%ﬁ#%?e: skewnesses of
10 this magnitude are enough to raise complaints from

customers.

Until now, however, solutions for eliminating distor-

tion have mostly been efforts involving yarn technolo-
15 gy or chemistry. The elimination of fabric distortion

has been attempted e.g. by the following procedures:

1. The use of an S- and Z-~twisted yarn alterna-
tely at successive feeds.
20
This solution involves a variety drawbacks, e.g. the
yarn-related costs become considerably higher than in
conventional knitting and, naturally, this increases
further the price of resulting knitwear. In addition,
25 there is a high probability of yarn blending of the
yarn bobbin and, thus, the unacceptable production
rises easily e.g. to 0,5 %, which for its part inc-
reases the cost factors and the price of a resulting
fabric. Another drawback from the above arrangement is
30 the disharmonious appearance of a fabric as the wales
are skewing alternately to right and left (cockling).

2. Loop length as short as possible.

35 A short loop length eliminates the yarn-induced
.distortion of a fabric. Knitting with very small loops
does not involve the use of that wider range of loop
lengths, whereby the dimensional stability of a fabric



of fabrics is that the distortion of a fabric may not exceed 10 %

of the length or its angle of spirality may not be nore than
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rai se conplaints from customers. Until now, however,

solutions for elimnating distor- tidon have nostly been efforts
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short as pgssibl ey egent, Another drawback associated with a short loop
length is that it limits possibilities of regulating
the guadratic weight. In addition, the use of knitting
machines employing a coarse and thick yarn causes
_ problems as it is not possible to produce sufficiently
15 " long and loose loops for creat:.ng the softness inhe-
rent of coarse fabrics.

3. The use of a folded yarn or two thin yarns
(S- and z-'twistéd_). to be knitted at a common
20 feed. |

A drawback associated with this solution is first of
all that folded yarn is unacceptably expensive. Thin
_ yarn is more expensive to spin than thick yarn.
"25 _ ' Neither can this particular solution be used for
| knitting thin fabrics, since the spinning of extremely
thin or thin folded yarns is not possible at rea-

sonable costs.

30 4. Untwisting in spinning or just before knit-
_ting, i.e. elimination of yarn snarling (15 -
25 %).

- A drawback associated with this 'sqlution is first of

35 ~all that a separate untwisting procedure is costly,
which increases manufaéturin’g costs and the price of

a fabric. Furthermore, the yarn must be knitted
quickly after the untwisting, which in practice may



35 A short loop length elimnates .the yarn-induced
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control but the elimnation of the 4distortion of a fabric requires
that very small | oops : be knitted over a very narrow subdomain

within the
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10

15

as well as J.nh:i_.bj.t the improvement of productivity in
knitwear manufacturing and the f£fine reg'u'lat:l.on of
quadratic weight. Naturally, as far as the end user of
a fabric is concerned, the s:.tua.tion rema:l.ns unaccep-

.table, s.ane even an unreasonably expens:.ve fabric

does not always me_et the quality requ:l_.remen_ts as a
result of fabric distortion.

~An object of a method of this invention is to provide

20

25

a decisive improvemént. regarding the above drawbacks
as the knitting can be effected even by using just a
single yarn type, either a Z- or S-twisted yarn
depending on the rotational direction of a knitting
machine, and hence it is possible'tO'substantially
raise the prior art and to substantially reduce the
knitting costs. In order to aghieve this object, a
method of the invention is principally characterized

_in that the spirality of an obtained fabric is eli-

minated at a first stage on the one hand by altering
the number of twists/unit of lengt.h and/or the relati-

. ve length of distortion—causing loop legs, whereafter

30

35

the obtained fabric is on the other hand at 'a second
stage, preferably during the course of fabric fi-
nishing or a like operation, subjected to at least one
after-treatment, wherein the fabric is straightened in
terms of its wales 'ar-id/or courses for resetting the
different-length loop legs to a substant:.ally equal
length.



3. The use of a folded yarn or two thin yarns _ (S- and
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drawback assowi9mte228i th this solution is first of al | tPretFivTogess
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than thick yarn. 25 Nei t her can this partbBcul ar solution be used for

knitting thin fabrics, sjince the spinning of extrenely thin or thin
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Untwi sting in spi nnexgmplej whehel Qna:dunaz machine is used fbknkmitténg,

elimnation of .yarn rl (
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WO 97/ 40222 . form:.ng stage, both legs ob C‘P/ gqpom of equal

lengt_h. As the _c.u:cular machine knits the following
layer, with each feed knitting its own next wale, the
| originally horizontal wales will go askew as a result
10 of the spiral pitch of the yarns. Thus, one of the
' ~ loop legs becomes shorter, the twist therein being
offset and the number of twists/unit of length inc-
reasing. Generally, in conventicnal production, the
_ fabric remains in this state as it undergoes the
15 conventional fabric pretreatment and dyeing processes.
The fabric is subjected to wet and heat treatments,
which enhance the "fixation® of this additional twist.
In certain applications, an object of the present
_ invention is simply to reduce further the length of
20 . one of the loop 'leg-s and hence to increase the number
of twists over this leg whereby, in finishing the
fabric when straightening the fabric in terms of its
wales and courses, the loop leg shortened during
_ knitting or pretreatment will be lengthened and its
" 25 number of twists/unit of length will be reduced. Thus,
it is possible to use such detwisting for aveiding the
yarn snarling and, hence, for eliminating a torsion

force prodﬁced by the twist.

30 The most important benefits gained by a method of the
invention can be said to include the simplicity of its

- principle and practical constructions useful for its
application. The inventive method eliminates one
extremely essential problem aasociated with fabrics,

35 thus providing a remarkable improvement over the
current situation from the viewpoint of both fabric
manufacturers énd end users. It is possible to apply

the inventive method by using systems which are highly



4 cause special requirenents in terns of process techno-

|l ogy and require special arrangements increasing the costs even
further. - 5 It has been established in practice that the currently
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An object of a hd@vestment | aoahe| khgurxed pby, §c method of dthesive

i npr overgent rexﬁﬂihﬁthéﬂeaﬁboﬂﬁsﬂéﬁibﬂekﬁt in compa&ﬂdahlﬂutﬁnﬂe £§“ be

effected even b u5|n ust a 20 . ei t her
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machi ne, and hesimee by wiostid| et time;LirszemtiozU ythe yarn-imfkictéd prior
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achi eve this o&ect dntion. i princ
characteri zed defectiye tﬂﬁd%%l fallsy sapdan vespeativelvy | ctlll% eli-

m nated @t a fiqudlityrgeropridiuctiion affipbyvast eraégisively, and in
comparison to achievable returns as the productivity
of knitting machines can be raised by using longer

. loop lengths. Regard:.ng the investment costs, it is
indeed the extra returns achleved by :anreased produc-
15 tivity which have a dec_:.__s:_.ve influence on the adoption
of investment_é', in addition _tc' quality factors and
cost factors. By virtue of the invention, it is also
possible to regulate e.g. the guadratic weight of a
fabric regax_:dle_és, for example, of a yarn 'b'e.i.ng used
20 but by just using arrangements relating to knitting
technology. What is also important is that the end
users receive high-quality knitted articles, whereby
the number of complaints also decreases in various
instances as the distort_:ibn of fabrics is gradually

25 eliminated. |

The non-independent claims directed to a method set
forth preferred embodiments for a method of the
invention.
30 |
Another object of the invention is ‘an apparatus
operating on the inventive principle and defined in
more detail in the preamble of the independent claim
directed théreto._The'principal characterizing featu-
35 res of the apparatus are set forth in the characteri-
zing clause of the same claim.' |
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General Iy, in Conv§31ﬁ€£3£sPrfﬂécéﬁﬂ§eliﬂés incorpotabelCihCERE "Spparhl’ S
state as it _undergoes the
10 . tus can of course be applied in association with new
. machinery but also by upgrading the already existiﬁg
machinery with very simple arrangements. Since the
inventive apparatus for eliminating the distortion of
a fabric is essentially based on solutions involving
15 knitting technology and/or finishing technology, there
is no need for the present special arrangements as far
as the yarn is concerned, which naturally simplifies
and facilitates the manufacturing process in this
respect as well. In principle, the inventive apparatus
.20 even enables e.g. the production of novel type of
fabrics by employing combinations yarn type/knitting
technique which are found "impossible" for current
- technology. .

25 The non—indeéendent claims directed to an apparatus
_set forth preferred embodiments for an apparatus of
the invention.

_ In the following specification, the invention will be
30 . - described in detail with reference made to the accom-
panying drawings, in which

figs. la and 1b
: illustrate one preferred principle for a
35 method of the invention applied particularly
in association with a circular knitting
machine,



15 conventional fabric pretreatnent and dyei ng processes. The .
fabric is subjected to wet and heat treatnents, whi ch enhance the
"fixation™ of this additional tw st. In certain applications, an
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| ength of 20 one of the loop | egs and hence to increase the nunber

of twists over this I eg whereby, in finishéng the fabric when
straightening the fabric in terns of its. wal es and courses, the

| oop | eg short erfigsiurdaand 2b knitting or pretreatment will be
lengthened and its 25  ydaer pimyv;fé@é%ué ﬁtéﬁuaﬁhf 51 feduced-
Thus, it is possible to *:(hpvatl for, avoi

yarn snarling and, hence,*9%r2 é?er t’cﬂ‘é‘? on in a“ﬂ?r’@é:i;ﬂfbduced
by the twist. 30 Theittosd cimlmtkhfaeingmnﬁ@l by a nmethod of
t he g invention can be said to include the sinmplicity of its
principle and practical constructions useful for its application.
The inventive nefidgar &8 mndtI one extremely ‘essent i al pr obl em
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over the current situatieon fromdthe, V|e plnt of bric
manuf acturers and end usd@@EOT4ing tRkhe) inyep the inventive
met hod by using systems which are highly

10 fig. 4 showe“by way of example six different options
{a-f) for the deflection of wales lmplemented
.accordlng to the anentlon, '

 fig. 5 illustrates one preferred guide system inclu-
15 . ded in an apparatus of the invention,

figs. 6a and 6b .
.Lllustrate a guide’ systemalternatlve to fxg.

: 5 in a side and plan view, respectively,
20 .

fig. 7 ,showe one preferred'embodiment'of the inven-
tion in a plan and side view (a, b), applied
particularly in association with a flat-bed
_ machine,
25

fig. 8 shows in a side and front view {a, b) one

preferred principle for a method of the

~ invention for treating a circular-knitted

_ | article in a tube shape by means of a sprea-

30 der as well as a rotatlng take-down assembly
and a winding roll, -

fig. 9 shows one preferred pre- or after-treatment
according to the method in a front view and
35 in a plan view (a, b), and
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6 attractive in terns of total <costs, whereby the
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spirality §igeel0byshowsubwof diff§ersnsnwordk, nmmsqpaasw(nnlmotdm
costs go down and, for exagpbeadal Pt&‘it‘l‘éi‘ﬁtdf %1 method £6ffEcbat
production  falls and, respectlve - quality of pro uctlon

i nproves decisively, and | Biece of géhﬁéFPson to achi evable returns as the
productiV|ty of kn|tt|ng machi nes can be rai sed by using |onger

| oop Iengt Rega dlng nvest nent _gos . i ndeed the _extra
returns: ach eved b§ Bach asﬁ BPodft- Tg an%hgeeufy ﬁﬁP@HHﬁE&% a°5%ci &e
i nfluence on the adoption methodoicéavdingebosthe rimkitiom as aqlangiy

factors and cost fac f13na BYggbtibh 9h)t 45 adVenl Ydew (b)S a8 d
possible to'regulate e.g. t ratlc

regardl ess, for exanple, ofsa°¥&FanéPEg t@GIEWI BWut{y just using
arrangenents relating to knitting ‘technol ogy. Wat is also inportant

is that th d hi I knjtied art b
Lhe nunber S81 compFiPnASVEREs ol delatee 79, & mkod £S5 fhaniagteciag o

di stortion of fabrand/ops gtadahihg &5fabrigl i whezeby. knitting ineparti-
gﬁgohpggﬁ?2d$2E ;lﬁ% rd'r?EE%QrEBI§'“fdyxjﬁfgdnclng 507 binghelseraty
fabrlc, a derivative thereof or a llke, is carried out
- with a knitting machxqe, such as a clrcular, flat-bed,
15 straight-bar, loopfwheel machine or a like, comprising
at least knitting elements 1, such as yarn supply
elements and ldop forming elements la, such as need-
les, sinkers and/or the like, in cooperation therewith
for producing a fabric from continuos yarn, such as
20 one or a plurality of untwisted, S-~, Z-twisted yarns
and/or a like yarn, by knitting, and take-up elements
2 for receiving the resulting fabric. The spirality of
an obtained fabric is eliminated at a first stage A on
- the one hand by alterlng the number of twists/unit of
25 . length and/or the relative length of distortion-
causing loop legs, whereafter the obtained fabric is
on the other hand at a second stage B, preferably
during the course of fabric finishing or a like
operation, subjectéd'té at least one after-treatment,
0 wherein the fabric is straightened in terms of its
wales and/or courses for resetting the loop legs,
whose relative lengths were changed during the first

stage A, to a substantially equal length.

35 At its simplest, the inventive method is in principle
applied in the context of a knitted article produced
e.g. as garment lengths. In this context, reference is
first made to fig. 10, according to which a fabric
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st i nport ant - benef ai ned an a parat us of
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in operation, wpénelfiyanie Fsshown e £fig. 10a,t maﬁmﬁ ai:bﬁrdth,wlﬁh
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distort. ap paratus o e |nven |on
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gui del i nes incor ﬁ N the appara-- 10 tus ca.n of urse e a
in associ ation Fi Befirst sta c%l?legy 58t aarepIRgursdion; dg
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essentially based on sduti ohs |n Vi ng
e.g. to a wet treatment, steaming and drying, resul-

10 ting in the "fixation" of the extra twist/unit of
length for shortened loop legs. Thereafter, the fabric
knitted as garment lengths is straightened by means of
the frame, thus forcing the wales and courses of the
fabric to a position _substa_nt:.ally perpendicular to

15 each other (this is not shown in the'"d'rawing) At this
po:l.nt the extra twist ‘unravels and » respectively, the
torsion force of the 1oop legs is neutralized. Final~-
ly, the fabric knitted as garment lengths is cut e.q.
on a pin table. '

20
In a further preferred appllcat:.on, the method is
explo:.ted in a special work process or during the
course of actual knitting, which is carried out with

_ a knitting machine provided with take-up ‘elements 2,

25 ‘including a take-down assembly 2a and/or a spreading
assembly 2b for .drawing the knitted fabric to a
etorage'assembly'Zc, such as a winding roll or a like.
Thus, the number of twists/unit of length and/or the

_— relative length of distortion-'causing loop legs are

30 altered in a tens:.oned state at least partially by

| means of a pretreatment ’ :anolv:.ng kn:.tt:.ng technology
and effected as a first stage A during the course of
fabric—forming , or by means of a pretreatment, invol-
ving finishing technology and effected as a first

35 stage A dnring the course of fabric pretreatment, for
_feed:mg the produced fabric into the storage assembly
2c, e.g. as shown in figs. 3a and 3b, with the courses

plied

| ready

c

S



15 knitting technol ogy and/or finishing technol ogy, there IS no

need for the present special arrangenments as far as the yarn is
concerned, WHO@W4GRRurally sinplifies
nanufacturlng process in this : respect as well. In principle, the
even enabl es e. &' t he production of novel type

Cechni que uhi ch ARETHIRE Soba€ iRLeE; sPERi SRk ek ¥Ece Vot kg, wiph

I nventive apparatus 20

of

The non-independémth| nctinédecontiike whatppar ahown in the derawiagt.h
preferred enbodi nents for an apparatus of the inventi on.

In the follow ng specification, the invention will_be 30 descr.ibed in

and facilitates tBCGX/FI97/00225

25

detail with referBhcOneaderefersed actRRdication %n§‘Pﬁg methedgs in nawhi ch
figs. la ad Ib fu-st-sta e pretideatinetitc Oat'pr dimrolndiny | NRhpteihgr a

35
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f th lied | ar |
I n associ ation vm'r[?‘F f?%fﬂ :?skﬁ%gn aé)p in fgartl 12 %tﬁ%eand as

applied in cqnnect;on with a circular machine, the
fabric is drawn askew, such as in a drawing direction
sl deflected from a basic drawing direction s0 which
is substantially perpendicular'to'the knitting plane,
by adapting the take-up elements 2 to travel in front

‘of the knitting elements 1, which application is shown

in fig. 1lb, or hehind'the same, which application is

shown in fig. 1la.

" In a further preferred application of the method, in

a first-stage pretreatment Al*" involving knitting
technology, the fabric is inclined through the action
of a guide assembly 3 fitted between the knitting
elements 1 and the-take-up'elements 2 by pulling it in
the drawing direction sl substantially deflected from
the basic draw1ng direction s0, this type of operating.
principles being disclosed as circular knitting
machine configurations e.g. in figs. 2a and 2b,
wherein the take-up elements 2 further include a
épreading assembly 2b. A similar concept is disclosed

as a flat-bed knitting machine configuration e.g. in

figs, 7a and b, wherein the wales are inclined by
élongating the fabric unilaterally. Fig. 4, points a-
£, illustrates by way of example a variety of relevant
deflection possibilities for changing the direction of
courses.

In a yet another preferred application of the method,
especially in a first-stage pretreatment Al'", invol-
ving fihishing technology and relating to an a pre-
viously manufacfured circular-machine knitted fabric
in tubular form, which is carried out on a principle
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8 figs. 2a and 2b further illustrate one
alternativ |l e for a nethod of the invention in
associ at i Oﬁ;&ﬂ,ﬂ%&f with a circular knitting machi n&CT/E97/00225
figs. 3a and 3b depi ct a11‘2abri c stored on a winding roll
according to the invention, 10 flg shows by way of exanple six

different optio f,.{g [?e\;{a% da%[x.lfea“éé ‘)a[]rz‘%l‘ng"‘e’%'uaenﬁ-1

i npl enent ed Bhown in fig. acco¥d nven
il lustrates one %meémlgupaeogytrpems rgxqceg_s-techm.cal treatamu.n an

appar atus of thegjdyyegki %shlng, dyeihy Sst@'&nﬂﬂﬂ; BProcesses or the
illustrate a gui ystenal e natl

and plan view, Fhe p of E““'th/“?"t Sfovkength pF’;f éh%
“enbodi nest of thfemmganloop legs is increasiedn byn farging the wolrsdsw (a,

b), applied  of the tubulaPPfbhAlkdbkic 1n?8SeehBioRla"sked Pty Ded

machi ne,

si de

spiral form, such as by distorting the courses into z-
direction in fabric knitted with an S-twisted yarn

| and, respectively, int;d s-direction in ‘a fabric
10 knitted with a Z~-twisted yarn or in a like manner.

‘In still a further preferred application of the

method, especially in reference to figs. 9a and 9b, an

open-knitted or coursewise opeh—cut tubdlar fabric is

15 . treated, preferably prior to a process-techn;cal

fabric treatment, such as washxng; dyexng, steaming

processes or the like, by increasing the number of

twists/unit of length of loop. legs or by shortening

the dlstortlon-cauSLng loop legs. In thxs respect, it

20 . is possible to utilize e.g. a guide roll assembly 4a,

as shown in figs. 9a and 9b, elongating a fabric in a

plane.ﬁhich is substantially t:ahsverée to its trave-

ling direction. On the other hand, the action can also

_ be effected by providing a drying frame D with pin

25 chains qperatiug at mutually uneqdal vglocities v',
v,

Furthermore, in a second-stage after-treatment B,

_ effected on a fabric manufactured according a prefer-
30 red applzcatxon prior to the cutt:.ng thereof, the
wales and courses of the fabric are forced in a
tensioned state to a position substantially perpendi-~

cular to each other by lengthening the left-hand loop

_ legs of an S-twisted yarn and respectively the right-

35 hand loop legs of a Z-twisted yarn or in a 1like
manner. In this respect, reference is made especially

to figs. 9a and 9b, whidh'iliustrate in a front and

plan view, respectively, one preferred ‘tensioning or



25 fig. 8 shows in a side and fr i
- 'g. ont
preferred principle for a method of the view (a. b) one

treating a qydoowhmpzknitted article in al ?\JEQE’%%@H

nmeans of a aprea- 30

assenbl y
preferred pre-

der as we|l. as a rotating take-down

and a wi nding rol43 i
or after-treatnent fig. 9 shows one

in a front y_i__ew amgresching ,__‘grrangemqrﬂ: A p‘?%nﬂ\'ﬁ eiwﬁfgl?ﬁfg%ﬁgféf pRequst h%

97/ 40222 -
9 fig

a
cing the above effect. At_thismjip¢97gegggsgfy after

the adaptation of1 gt %g%hggsg%;égggg?m& RO @ eonventionhll process-

fabric. 5

ng, a

fdeghriitals koeatmeat ,a80EHt %@é&@i%&mﬁ%&%'pi"gﬁgmﬁ%g

met hod acc)g_‘rdi ng tpg__ré yddl | {{e @BiKe ) Offi order to reduce theuamiber

section (a
therewith (c).
10
s

20

© 25

30

35

as an

of tv\w/ise‘l\':va}uhii? ngfalength included HPCERé DEbPY Leg
' the fabric is subjected to an after-treatment B,
wherein an open knitted or a tube fabric, which is cut
open in the course direction, is treated according to
the principle shown e.g. in figs. 9a and 9D by stret-
ching it with a stretching arrangement 4 unilaterally
'in a plane substantially transverse to its traveling
direction by using a roll assembly 4a. Naturally, a
corre'sponding result can be achieved in such a manner
that a fabric is driven to a drying system, e.g. onto
the pins of a drying frame D, e.g. by using pin chains
drawing the fabric to the drying frame D at mutually
unequal velocities v' , V" ' :

When knitti.ng"is performed, as shown e.g. in fig. 1la,
with a circular machine, wherein the take-down roll 2a
and the winding roll 2c follow after the needle
cylinder 1, the resulting fabric will be provided with
loop legs having the same number - of twists/unit of
length, but the lengths of said legs are unegqual.
Thereafter, in a first-stage pretreatment Al", invol-

' ~ving knitting i’:echnology, the wales cf e.g. an open-

cut fabric are forced on a principle shown e.g. in
figs. 7a and 7b in a tensioned state to a skewed
position which is opposite the knitting position, thus
increasing the number of twists/unit of length of
shortened loop legs. This is followed by dyeing and
possibly steaming the fabric. In after-treatment B
(fig. 9), the wales and courses are driven to a
position perpendicular to each other, some of the
extra twists being unraveled from the loop-leg yarns,
thus cancelling or neutralizing the torsion force

produced by the loop leg.



10 The invention relates to a nmethod for manufacturing and/ or

treatingafabric whereby knitting in parti- cular, preferably for
produci ng a%5| n | e-j ersey fabric, a derivative thereof or a |ike,
is carrie 2 with a knitting machine, such as a ci PSIVEI7/00225
flat-bed, 15 straight-bar, |oop-wheel machine or a |like, conprising

at least knitti ng eI errents 1, such as yaM supply el ements and | oop
form ng el enen (‘lh as sinkers and/or the like, in

cooperation th e du‘fjd?g pT'}bﬁuEFﬂﬁeésf S KoY AAT B i shemn yar n,
such as 20 J.nonéig)x dbp| wisdréin othentalséedowis- rolll Veat andy ERS.

and/or a |ike yal | |

recei ving the res&llﬁx éﬁpe{'brzcng:%%%sa?lrgfﬁq‘@ ?Wé com%\%e’f)b‘f%a?‘ﬁéd fabric
is elininated Wisg fansﬁtmgag@eadbq cylinden hle ohbehmwand eloug the
nunber gf tw sighgeniin Oh &ﬁbrlc ﬁmt Ee%&ﬁ/c‘?:reé h@,rltie't d@-ﬂﬁ%

di stortion- causin ereafter tal farlc is
on the other h&H&salhaé’esée%rﬁPﬁ%ge&E’e‘b?Ef egashylegs havey theygame cour se
of fabric fini akambgrorof |[twists/unit eFrdength. SumheCtleﬂJ.tﬂz.ﬁé | st one
after-treat meniqy)§Qyed b%&ﬁﬁ#%c&ﬂﬁg‘;gﬁ%'faﬂ:f;étié"s@é a{ljﬁ]' g 1Sy of its

wal es and/ or courses rese 9 ive
| engt hs were cR¥R4BS apd W%W#ﬂr@t’ocesﬂeﬂr Vhereaften @%M&@mn ally

equal nlengt h. faﬁi‘:.c ;s%dpeﬁédamﬁ?tmtﬁ&f%iwafft Itdegxf?étéwfbnéré g
e 9. as garmenteFen % 7€ EBA, BRen=auter SRELT sare Torcd it made
to fig. 10, acetﬁterngrteatnbm:hBa ((Eig.d 9) in a tensioned state to a

- position perpendicular to the courses, thus reducing
the number of thsts/unlt of length of the extendxng

15 loop legs and dlmxnlshlng the torszon force of these
extended loop legs. The above type of knlttlng with a
counter-clockwise rotating clrcular machzne is parti-
cularly intended for knlttlng an S-twisted yarn.
During the course of knlttlng with a clockwise rota-

20 ting clrcular'machlne, wherein the take-down dev1ce 2a

and the w:.nd.l.ng roll 2c rotate J.n front or first

relative to the needle cyl;nder.l and the yarn comp-
rises a Z-twisted yarn, the knitted fabric will be

. stretched contrary to the_previous'exémple;

25 -
Furthermore, when knlttlng is performed w1th flat-bed
or straight-bar machlnes, whzch prlncxple is depicted
in figs. 7a, 7b, the wales of a fabric are forced
after the take-down in a tensioned state to an incli-

30 ned or skewed position by means of a roll assembly 3b
serving as a guide system_B,'whéreby one set of loop
legs retract and the other ldop 'légs_ extend and
vhereby the number of twists/unit of length of the
retracted loop legs increases while the courses run

35 direct or straight between the needle level and the
take-down and while the take-down rolls 2a maintain
the fabric in a tensxoned atate. As shown in fig. 7b,
the roll assembly 3b includes a laterally tiltable
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10 knitted as garnent - lengths is first placed e.g. on a

pin frame F W42 fig. 10a, having a width, |length aPCTHFIENILESS
whi ch are adapted to be adjustable. The fabric is tensioned

| aterally and | engt hw se, whereaf- 5. tldr either the courses or wal es
are finally inclined at the first stage A e.g. to a configuration

def i ned - bythreaged fxekk PBb'as whdmh | forrgs 1bke walese to an

skewed pin frane pfﬁeiiﬁad &mﬂ‘ﬁ% CEb &u;ml%ttqdag the faBrﬂcttcﬁx ?tﬂ\?tth
Ion O e

treatnment, steamn 3 rz :pg resul - 1 T]%o fix

extra twist/unit ofinding rfoll gc aagording é:r?ea: Bﬁlpé‘d'?leTﬁ PER® T the
fabric kniihefiigs bt nkttthisgpbints theal fhxatidnbyofemnsextra

the franme,gthus f g:Lh adc"s 0, iCat0 a
posi tion subst ant |€1‘f¥gepé§p§n§@ ? erg O§§ eaee%%%Q ﬁc‘m‘(‘?%a{fgﬁ ‘?\%t
shown in the drawiwipding rell or e.g. hy meanshok @ watywheat andateamnd,

respectively, the treatmehﬁr Stﬁnafﬁéfetﬁéa{:iﬁénfoﬁp bﬁﬂér' o r@&'ﬁfﬂézﬁfh
Fi nal - ly, efabrlc s cut e.

on a pin table. Ofa ric, the ﬁ?tﬁﬁ? g E?%‘ﬂ#‘%ﬁ gp‘P?’Ea%Pdh t‘?’F’%‘-‘?ﬁsﬁ‘hod
expl oi tetlata, athnecuah:aueu.u.ngr ate extra diwiiaty dd cancellimpur se

of actua #6110y ¥6keloh®e6266' Eladlh By Qhe yarn twist.

2

Hence, an apparatus of the invention is adapted, on
the one hand, at a first stage A to modify the number
of twists/unit of length and/or the relative length of

15 distortion-causing loop legs and, on the other hand,
at a second stage B to subject the produced fabric to
an after-treatment for straightening or aligning the
fabric in terms of its wales and/or courses.

20 In a preferred embodiment, in view of modifying the
number of twists/unit of length and/or the relative
length of distortion-causing loop legs in a manner
involving knitting technology, essentially during the

] process of knitting, the fabric is adapted to be drawn

25 askew Al', such as from a drawing direction sl deflec-
_ted from a basic drawing direction s0 which is subs-
tantn.ally perpendicular to the kn:.tting plane, the
knitting apparatus he:.ng adapted to operate e.g. on
the principle shown in figs. la and 1lb in such a

30 manner that the tak_e-up elements 2 travel in front of
or behind relative to the knitting elements 1.

On the other hand, as another preferred option Al" in

terms of knitting technology, it is also poésible to

35 have such an 'ar_range_ment that the apparatus includes
‘'a guide system 3 operating between the knitting
_elements 1 and the take-up elements 2 for deflecting

the traveling _directioh of a fabric to a drawing



a knitting machine provided with take-up elenments 2, 25 i ncluding a

t ake- down assenbly 2a and/or a spreading assenbly 2b for draw ng
the knitted fabric' to a storage assenbly 2c, such as a w ndi-ng roll
or a |ike WO9TM0222T,,5  the nunber of twists/unit of |ength DCEIPI0022S
relative |l ength of distortion-causing | OOf)SI egs are 30 altered in a
tensioned state at | east partially by nmeans of a pretreatnent,

the course of  i2eEEBR” £0Y substantdIN ) ATeRopR ol o BlEsC (U0 19
ving finishing gEawABgogiireetion 8Qcdeag-a §49%¢« 38 and 2r)ager Afaering
the course of fiﬁbiinﬁlh?tfﬁétvﬁ@l’és ftiéreof (figd Serh hd bs)nrQQUEﬁgsf abric
into the storage assenbly 2C, £.0. as.,shown in figs. 3a an

with the Coursego_ntext, 7B gp/rmfal embodiments, reference -

PCT/ FI 97600225 further made to figs. 5 &id 6, which byckiayedfassaipieval es
Tn the dravi ng. TLiEst8atl Veblutions, Nllgkadlf: dfftectiod 87 chy 7"
5 first-stagéreptéeneafnepursas is mifectrd hinimeany of a guide
technol ogy, as gpgweme3y. 3an '_%silrg]emdrwa@mb aping fittedPPhkedei N
connection wit htﬁeck{:&‘if&} Egﬁrig?"rfleering 3a' rotating at a lower,

10 higher or eiqu'ai velocity relative to the rotating
.speed of the needle cylinder 1 is provided with a
surface made of e.g. a rubber-like or rough material.

As a further pref'erred embodiment, under the rotating
‘ring 3a' is mounted a disc, which is immobile or

15 rotates aldng with the ring and which makes sure that
the fabric is pressed over every portion thereof at an
equal strength a’gai,nsi: t_he' surface of the rotating
ring. Figs. 6a and 6b depict one alternative arrange-
ment which is provided with a rotary ring 3a" consis-

20 ting of rotating piked rollers. ' '

Furthermore, figs. 7a and 7b illustrate a quide system
3; 3b, which is in principle suitable e.g. for flat-
bed or stfaight’-bar knitting and which consists of two
25 pairs of rolis 2a, between which is ‘a laterally
tiltable threaded roll '_3b' or a like. The pairs of
rolls 2a keep the fabric tight in both lengthwise and
lateral direction. The threaded roll 3b’' fitted
between the pairs of rolls 2a, having its angle of
30 inclination adap_t'éd to be adjustable, forces the wales

askew.

Especially in view of enabling the treatment of a
previbusly " knitted tubular form circular fabric, the

35 apparatus is provided with a guide surface system 5
' for forcing the courses of said tubular fabric with a
finish-technical pretreatment A’" in a tensioned state

to a spiral. In this context, as'shown_ e.g. in figs.



fabric ts drawn askew, such as in a drawing direction sl deflected

froma basic draw ng direction sO which 10 I s substantially

per pendi cul aWw@87/44282 knitti ng pl ane, by adapting the taRCTHIO7/00225
elements 2 to travel in front of the knitting elenents 1, which
application is shown in fig. 1b, or 1¥ehind the sane, which
application is shown in fig. la. 15 In a further preferred

application of theBaesndd 8hm it is pessible. foampley r saspreadgr 5b
In;/_ol ving kni tt'][lgfitte_cé inéfs'ﬁglal le&;;lj.th{ieff?t{ﬂd‘s Imt 'r?ﬁlfﬂtq{b t:&sé}slogthé he
action 0 uj de, as 3 fitted between the. kpittin .

el enents 1 and thefl? -uﬁ"@?‘gr'ren%ll%e 2SBY AL P i ?r?ﬁ‘ldeg on %@?ﬁ%"’v\n ng
direction sl substsidestheredtfewfiel padms of rollish&hZasiin driels rease,
direction §0, this t Q t | . ) iegnci ekng. di S as
ci-rcul ar k?t ting a'zdf1 an%%ﬁ’lr!?'é! @g%ﬂ EHPéﬁng\;ae%gLﬁ?ngf#g’gsgﬁﬂaﬁ&%b :
25 wherei n t herolle-3h2*' daretate aroundrahbtongiieudinal axis, whexshindi ng

assembly 2b. A si fh@rcSQPsER atd HbanlOAGkew aroundS agreadiedhd t{ing
machi ne configuration e

i nclined by : sea%é&iﬁnﬁ @*%H&ﬁnﬁzgﬁfg‘g%ﬁlﬁmg%fﬁtggﬁ?@@s afjlr ©

30  f, illustratekl yfvwabric Naapl anaappropriabé ratevant
defl ectio ossibilities for changing the direction of cour ses.
In a yet another preferred application of the nethod, 35 especially. in

a first-stage pret¥ediliemtconnectiono|the fabrigierurses anegatated iy
and relating to anz&df¥éction on % FeHPA AL U5 CRnEtted! GitRRGY -
knitted fabric twis‘ll.gd t}}g)g!l‘? rwﬁé)é&y Ig'hléft- aartgé efoc?;y tleogns areocrelir%;:el p! e.
extra twist/unit of length. Respectively, the fabric
15 ‘courses are rotated in 's-direction on a fabric which
is knitted with a Z-twisted yarn, whereby the right-
hand loop legs receive extra twist/unit of length,
respectively.

20 In yet another preferred embodiment, referring parti-
cularly to figs. 9a and 9b, the apparatus includes at
least one expansion asseéembly 4, by means of which an
open knitted or a tubular fabric, which is cut open in.

. _ the direction of courses, is adapted to receive after-

25 . treatment B, which is preferably effected after a
process~technical fabric treatment, such as washing,
dyeing, steaming procésses or the like, for reducing
at this point the spirality given to the loop legs of
the fabric. At this stage, it is possible to make use

30 of a roll assembly@a, as shown in figs. 9a and 9b and
expanding a fabric in a plane substantially transverse
to its traveling direction. On the other hand, this
can also be effected by providing the drying frame D
with pin chains operating at mutually unequal veloci-

35 ties v', v".

Furthermore as an advantageous embodiment with refe-
rence particularly to fig. 11, the fabric, that has
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12 shown in fig. 8 by u3|ng a guade surface arrangenent
preferably prior to its process-technical treatnent, such as

washi ng, PH#p222

twi sts/unit of

forcing the courses

to a

| f h distort th t
direction in fabrP%B ﬁ"rO?r A %ﬁ%ﬁ% ![éﬁ gﬁr I n%‘é??\ae';gg’% Sﬁsah{}ogvmg

respectively,
Z-twi sted yarn
appl i cation of
9b, an

katittingdteehhodogyi or fanﬂzdhxngﬁhkchnoldgwlthﬁdbéhhb a
eferred

erence

%uhﬁ ‘11'1 a}fetgﬁﬁfﬁﬁed state%s&': $§x,'f' Ar@te& ?%L?ﬁét I’6

bedngkiplaced an ot i mRt cehaftbxtar thabspekes; 15

treated,5 prefepabhy mdldedlof t:ﬁeti\lpr?ESSﬁJ.&e%E'msQﬂe other wa#R'hfd

treatment, such aiﬁgﬁ%gLag#agiglgg&ef

by increasing tH&

by shortening

20 _ I's poss] thiéo g:t' I%lon a ng 2 ag:ealffgéa%egg)élyeéaﬁ may be

shown in figs.

10

15

20

25

30

a an c-in
wet treated in a tensioned state at a high temperature

to stabilize the changes being achieved in the pret-
reatment A. In thls case the’ hot washlng liguid is
being led in the pressurize dyelng machlne with
pressure through the roll of fabric 2c, wherehy the

changes, that have been done during the pretreatment

A of the fabrlc, remaxn essentlally permanent, because
setting of the achieved changes under stress introdu-
ces new intermolecular bonds within flbre structure
after breaking the previous ones.

The inventidﬁ is not limited to the above-depicted or
described applications as there may be a wide range of
modifications within the scope of the fundamental

_anentlve 1dea. Fzrst of all, this is due to the fact

that there are an enormous number of varlous knitting
modes and technxques and, in addition to that, the
above-descrlbed inventive principles can be technical-
ly carrled out in most dlvers;fled ways. Hence, the
accompanying 'exemplafy_ drawings only illustrate
instructional principles of implementation and opera-
tion,_aithough in terms of quite beneficial practical

solutions.

t eam ng processes or the like, thePOUYHI®T002ES
| ength of shor- 5 tenlng | oop legs is increased by
of the tubul 2¥8formfabric in a tensioned state

Jth 26+ NEoBHaWBys or
off frcbﬂnetﬁests)hafbn-xaauafngrlmmdm Thet Mol l esiect ,

i s"fr]g’rﬁlf Qﬂﬂlﬁeé:ﬁroc sses Qr the Ilke
{ -



pl ane which is substantially tran =4
On the other hand, theflactTo ”@%mHag
Fﬂﬂn??ane Dwithp

di recti on.

provi di ng

unequal velocities v', VAN _
second-stage after-treatnent "B, ef fildcted on a fabr1

according a prefer- 30 red application prior to the cutﬂlmmlmm mﬂ”",
wal es Glalmsurses of the fabric are forced in a
tensioned state to a position substantially perpendl

ot her by | engtheni

t he

a oy

l'ing
Been || be effected by
EPLACHgI ns 0 eratl ng at RERFIaTNG225

PhRs

in a

ng the Ieft

d, |
and respectively the right -® aﬁ] %ﬁ%‘l’%‘&gﬁg ﬁngy?ﬁﬁ treatingnaor

in alike

to figs.

respectively,
PCT/ FI1 97/ 00225
arrangement 4 of tdigH Rw@t eﬂﬂcﬁmarprfﬂat-bed, atféﬂahﬁhsaﬁpoy@oﬁi&ﬁeél At
this time, genera
conventi onal

st eam ng

9% and 9
one pr erre
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fabric, vﬂmﬁdh;s knd.t;heiu-tg ineparticaliar,npdefesablyafby
é;.{h% 4 !'i&xgig— He yf E%tn.%agc}?ﬁagﬁﬁgbgntﬂegebf

ensi=oni
or a like, is carr:Led out with a knit&inotmachine,

een Subj ected

| .
maeiing” or | g iiksr | POWBRIALNGL BE LORRE N KBCttIRING

elements (1), such as yarn supply elements and loop
forming elements (la), such as needles, sinkers and/or
the like, in cooperation therewith for producing a
fabric from continuos yarn, such as one or a plurality
of untwisted, S-, Z-twisted yarns and/or a like yarn,
by knitting, and take-up elements (2) for receiving
the resulting fabric, characterized in that the
spirality of an obtained fabric is eliminated at a
first stage (A) on the one hand by altering the number
of twists/unit of length and/or the relative length of
distortion-causing loop legs, whereafter the obtained
fabric is on the other hand at a second stage (B),
preferably during the course of fabric finishing or a
like operation, subjected to at least one after-

. treatment, wherein the fabric is straightened in terms

of its wales and/or courses for resetting the loop
legs, whose relative lengths were changed during the

first stage (A), to a substantially equal length.

2. A method as set forth in claim 1 for treating
a fabric, which is effected in a special work process
or during the doutse of knitting with the use of a
knitting machine prOVided with take-up elements (2),
including a take-down assembly (2a) and/or a spreading
assembly (2b) for drawing the knitted fabric to a
storage assembly (2c), such as a winding roll or a
like, characterized in that the number of twists/unit
of length and/or the relative length of distortion-
causing loop legs are altered in a tensioned state at
least parf.iaily by means of a pretreatment, involving
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subj ected to an af wherein an open :kni'tted 'or "a fubd

fabric, wiVeR7e2a e course direction, is ROTSIDTOD22S
according to 10 2 or|n0|ple shown e.g. infigs. 9a and 9b by stret-
ching it with a stretching arrangenment 4 2@ilaterally : in a plane
substantially transverse to its.traveling direction by using a roll
assenbly 4a. Napitsing, technology esdr efifestiady ascaufdresnsbagackipved in

such a manner 1éunngt gak éofai\"é@ ofi &aﬁrm\ee&dﬂ.ﬂgqrwznaysxéhﬁm of g onto
the pins of a dr 0 ravmngthe

usi ng., pj
fabric to the dP%FﬁgeFf:ﬁﬁEtD att ﬁlt}él P‘“? gh"%eqﬁﬁ?*‘%%%@(t jgedy
20 When kni effagted par far ﬁd’stassts_atgnrm(mgduningl ¢hd xcourse of with a
ci rcul arg machin re down roll 2a ~and the w ndi ng
roll 2c tollow a £ ?ﬁ?et hggeiggﬁtgﬂéﬁt' cylinder 1, the resulting fabric
will be provided with _ 1 oop | egs having the sanme nunber of

twists/unit of 35 |Rnﬁé’ﬂhoauést5@t|fﬁﬂﬁth&xpfcl%§.hﬂ2| ceRafaltepequal .
Thereafter, in aaél rstﬁtgge pretreatnent Al" knitting

t echnol ogy, the*®I &8 rgin, A prgtreatment (:g¥ *aﬁ??ﬁlﬁ*ﬁgf%?gﬁa on a
princi pl e shownting. teghnology, fa g':abrﬁa: aisl dhwm askensimushl asalnr to a

kewed g9 t
;Sng\rNgam ng the nusrrdbIE %L&ffﬁé jr?\i&?()g éf) hﬁ#&%&éécﬂgﬁ‘aﬁ hon?enegsl oop
legs. This is. fGF'PYH\Eﬂ é&rag?‘é#-ﬁg 4RA8) which® J--‘-'pﬁ&@PBP?t%ﬂthn PETPRR—f abri c.

In after-treat rrcﬂéuBar to the lédiiﬂ:iri?d plmyvadyeadmmquwesmxe-dpl ven to

a 35 R p03|t 18MeR p?E? E Ea%gle?.%hfggplgr bfsgxr:re be{xing relative

to the knitting elements (1).

£

15
4. A method as set forth in claim 2 or 3,
characterized in that, in a pretreatment (Al")
involving knitting technology, the fabric is inclined
through the action of a guide assembly (3) fitted

20  between the knitting elements (1) and the take-up
elements (2), such as by pulling :Lt in the drawing
direction (sl) substanta.ally deflected from the basic
drawing direction (s0) and/or, in a treatm_ent invol-
veing finishing technology (Al"), the fabric is

25 inclined by stretching its wales unilaterally askew.

- 5. A method as set forth in claim 1 or 2,
characterized in that, in a ':“Eir_:st-stage pretreatment

(Al'"), involving finishing technology and relating to

30 an a previously knitted circular fab_rie ,: prior to its
. process-technical treatment, such as washing, dyeing,
steaming processes or the like, the number of twists/-

unit of 1engt:h of retract:.ng loop legs is increased by

_ forcing the courses of the tubular-form fabric in a
35 tensioned state to a spz.ral form, such as by using a
guide surface system (5) for dxstort:.ng the courses

into z-direction in a fabric knitted with an S-twisted

- ThlS Sheet Has Been ‘Replaced




extra twists bei ng unravel ed f t hus

f:ancel ling orw(r)]g;;&;iéhm ng the torsjon force = - produced by the | oop
eg. fﬂml l L . g PCT/FI97/00225
g&:’{ Elggzlhgogrzgcess of knit l "IH lIl" "Isl " IIII 21 i 14fi . 1b, \Mﬁg;ele)r(\atrrﬁlae

take-down roll 2a and the .ndi rold t.of,the
counter-cl ock- yarn W‘gelpsf’aﬁ \#d'rﬁ %’%Oél cyle nder ,%t_g h@"'f’é?? Yﬁ;{%{} Foop
5 legs in a fafritwiabed yatnaorettespactizedyght - hand ones have

ext ended. However, both |egs have the sanme nunber .of tw sts/unit of

| ength. The knittingis foll owed by s ectln the fabric to
st andard washi ng, 6 ddemethody a3 npefki rfg”f)‘lrlbcégs Y \HerBRecedinge

tubular 10 5 fabglgims stoeénﬁd&ﬁﬂimtiﬁnthhtcmﬂ SESsea'Bﬂﬁeaf:a e
ter, the wales of t

B (i‘lg. 9) in a teﬁEES% rg? ?brl ! ef% %8% t9Hn2 peﬁ’ﬂ’éﬁ%ﬁe&ﬁ eat [nﬁgt

courses, thus redupreferably prithe mlﬂhﬁ Qlft‘\tiM$tt§¥mqf;othbewglbsoindhe
extending 15 '88{?#58930?”91:8“?& ?iﬁ age! ESrEQH?\.‘i.Q”af £bfifiBheld "EESLe

extended | oop | egs e ab OX ype o nitt 2
counter-cl ockwi se £8t & i RS FP-EBI a?uhﬁ‘éﬂﬁﬁéa?- Ypareypendicular .o, egch

i nt ended fDlD kni ttbtBed) WhHeMdbydthe' Nlengthening of the distortion-
causing loop legs, such as the left~hand loop legs of
an S-twisted yarn and respectively the right-hand loop
legs of a Z-twisted yarn,' is used for unraveling the
distortion-causing twist.

15 ' '
7. A method as set forth in claim 6, characteri-
zed in that preferably after a process-technical
fabric treatment, such as washing, dyeing, steaming
processes or the like, in order to reduce the number
20 of twists/unit of length included in the loop legs,
the fabric is subjected to an after-treatment (B),
wherein an open knitted or a tube fabric, which is cut
open in the course direction, is treated with an .
expansion system (4), such as by driving the same to
"25 a drying assembly (D) at peripheral velocities (v',
v") substantially unéqual to each other, by expanding
(4a') the same unilaterally in a plane substantially
transverse to its traveling direction and/or respecti-
vely.
30
8. An apparatus for manufacturing and/or trea-
' ting a fabric, which is adapted for treating or
producing a preferably single-jersey fabric, a deriva-
_ tive thereof or a like with the use of a knitting
35 machine, such as a circular, flat-bed, straight-bar,
loop~wheel machine or a like, said knitting machine
comprising at least knitting elements (1), such as
yarn supply elements and loop forming elements (la),
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During the course of knitting with a cI ockw se -rot a-

machi ne, wherein the take-down device 2a ~ " _ and the \“"m, ﬂ"m mlmm

rotate in woog),“%rz first

THIS € Tel.atiyestenthe needl e cylinflert 1 "and th e

yarn conp- rises a W s;gg yarf, thejiknitted fabri CPOT/FI9700225

stretched contrary to the p 2 Furt her nore, when
knitting is perforned with flat-bed 220r straight-bar nachi nes, which

~principle is depicted in figs. 7a, 7b; the wales of a fabric are

f or ced affish iafe nepdlesowpinkers @and/ar tha dike o m dongera-30
as a

ned or skewed padidn GhdpewiEH SfeF ,[azaehhlagsanthbr&la: from contd

gui de system 3,
| oop | egs exten

direct og strai
while the take-
state. As shown®

re%c%ne set of oop

s retract,. and the ot her

R YRR IhY (ﬂ?fg s tad . Kt iZmgt h of
t he r et itadteded cmmrnwgandﬁforeaiseilkhl lyarmhe b}ouksistﬁ.ug,BEmd

S‘%&‘n"b‘?‘?’f Blgufiedcofe] |24 Aeiving, oo MRS

characterizedcin othat sépbpydely rtm|a;ldmmte

laterally til talt.lh% dz.stort:.&\@ Qf/élfb%%%e ntly/previou ciléy fa"}[‘)"

PCT/ FI 97/ 00225

hr eq

whi ch

forces the wal eX¥%fo Zapric, '“Fnaaﬂ?&? i t £8n aﬁ&pt@aq e’?ﬂl kBet eaef apric

on the
10

15

20

25

hand, at a first stage (A) to modify the number of
twists/unit of length and/or the relative length of
distortion-causing loop légs aﬁd, on the other hand,
at a second stage (B), to subject the produced fabric,
preferably during the course of fabric finishing or
the like, to at least one after-treatment for straigh-
tening the fabric in terms of its wales and/or courses
for returning the loop 1legs,. which were changed in
terms of their relative lengths du:ing the first stage
(A), to a substantially equal length and/or for
extending particularly distortion-causing loop legs.

9. An apparatus as set forth in claim 8 espe-
cially for pretreating and/or knitting a fabric with
the use of a knitting machine pﬁovided with take-up
elements (2), including a take~down assembly (2a)
and/or a spreading assembly (2b) for drawing the

_knitted fabric to a storage assembly (2c), such as a

30

35

winding roll or a like, characterized in that, in
order to modify at least the number of twists/unit of
length and/or the relative lengths of distortion-
causing loop legs by means of a treatment involving
finishing technology and/or of a pretreatment invol-
ving knitting technology (Al*" and/or A1’ ), effected

essentially in the fabric pretreatment and/or during -

the course of knitting, the. fabric is adapted to be
drawn askew, such as in"a__ drawing direction (sl)
deflected from a basic drawing direction (80) which is
substantially perpenduicular to the knitting plane,
such as by adapting the take-up elements (2) to travel
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in fig. 3b.

w nding roll 2c, accord| ng to tj e. 0.
FEL HAS BEEN | tvm st is effected e.g. by

At this point, the "fix

t he nere accwWo®MiR2bN on a wi ndi oll_gr e.g. by neaPCT#mH0022$,
heat and st eam MWMMILHWH fier-treatnent B, prior to cutting
the . fabric, th ghtergd out in a tensioned

state, thus unravellng fh extra™w'st *and cancel l'ing 10 a torsion force
caused by the yarninwEzent of or bebimdecredatiyparts thefknhbtingenileon is
adapt ed, on ments PIf SRNFespbcRilbligl Stage A to nodify the nunber
of twists/unit- of Iength and/or the relative |length of 15

di stortion-causing |loop |egs and, on the other hand, at a second

stage B to subjectighe prodmedpiaabatast @s set fopthalineiclaiantsrest D?
or

st rai ght eni or aI| n|n abr,i c in, terns of | es d
coursgs %g g?5¥§??eﬁneﬁg8%|'néﬁ oq%‘g i %?d:@ %@ "'Fﬁ
nunber of tw sts/ me ttwifsit%hylit @R lengtie ans} /at the relat.wleeiugngthf of

di stortion-causi ngdi{?&ff%-é%ﬁ;ﬁ&”ﬂﬁbp le[g ’H&Aaﬁé nge kgl féﬁge?ab“ c

t echnol ogy, essentl duglng t ﬁ nittin
i s adapted to be dP Q%l ’ e%%‘k%’é\?‘?\lessgﬁt aﬂl’f ABFingqthei fguEsecefi on
sl deflec- . ket iigm mdbasi:wdmi\txgg Khittihgn 88chhblbgys ssEhid

wppar at us 151 o adibhEiptls oABeiiaty o ByISE dvieen. (), dfbpardiy vt
figs. la and | b i nleasth bg'@@een tmmttizag ehemenks- ob)eaade'nhg takeavel
in front of up ¥1rdhes (] Adveid01iRengNthé! PAbLLENEBAGK las for
deflecting its traveling direction into the drawing
direction (sl) substantially other than the basic
15 drawing direction (s0), for skewing its wales by

expanding it in lateral direction and/or respectively.

11. An apparatus as set forth in claim 8, charac-
terized in that, in order to subject a knitted circu-
20 lar fabric to a pretreatment involving £finishing

technology (Al*'"), preferably prior to its process-
technical treatment, such as washing, dyeing, steaming
processes or the like, said apparatus includes a guide
surface system (5), such as a spreader {(5bl) or a like

‘25 fitted inside the fabric, for forcing the courses of
a tubular-form fabric in a tensioned state to a
spiral.

12. ~ An apparatus as set forth in any of preceding

30 claims 8-11, characterized in, that the apparatus

includes at least one expansion assembly (4), by means

of which an open knitted or a tubular fabric, which is

cut open in the direction of courses, is adapted to
receive an after-treatment (B), which is preferably

35 effected after a process~technical fabric treatment,
such as washing, dyeing, steaming processes or the

like, for reducing at this point the spirality given

" to the loop legs of the fabrz.c, such as by controlling
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arrangenent that the appg H . a gui ‘de system 3 operating
bet ween t [YEORHHR2E ng 't he take-up el emPCTEFI700225
defl ecting the traveling directi on of a fabric to a draw ng

WD 97/ 40222 PCT/ FI 97/ 00225

16 - direction sl substantg%dg ;erent megTa basi
drawi ng directithessape by megns DYIngrars y (D) PREFPE’%F-H@ t he
wal es t her eof (itgmtﬂslzmdxﬂé@ual raridﬂp&'efex:ably vaztiabile perppheiragal

\(/avangog:‘ ng;]:[';rpl e $§i88§§1b§| Lfst Fat & e P:%e é\/neiiglgn u%e?‘lmjt&%,nhl o b%/he

direction of couelds aspemblat 4ady magdaMa iui ueilaterallyysixerras 3a’
by usingsa rol Ghiafier | BibbkaReda1Ny I%ransversd NotéUDBE! ERRVELIngNC 1IN0

3a' rotating at ual velocity relative to the
rotating d"§ ggqif ?‘ﬂg/ﬂ‘éeﬁgé ?:l (?g'ry'l is provided with a
surface made of e.g. a rubber-1like or rough mat eri al . As a further

preferred enbodi nent, under the rotating - -ring 3a" is mounted a
disc, which is imobile or : , : o
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15 rotates along with the ring-and-whi.ch makes sure that t he

fabric is pressed over every portion théreof -at an equal strength
agai nst the wiydass20f the rotating SRR ring. Figs. 6a and WEI/BIpDeA2s
one alternatlve arr ange- ment wh/gh is provided with a rotary ring
3a" consis- 20 ting of rotating spiked rollers. Furt her nore,
figs. 7a and 7b illustrate a gui de system ~3; 3b, whichis in
principle suitable e.g. for flat- -bed or straight-bar knitting and
whi ch consists of two 25 pairs of rolls 2a, between which is a

| aterally tiltable threaded roll 3b' or a like. The pairs of

rolls 2a keep the fabric tight in both | engthw se and | at er al
direction. The threaded roll 3b' fitted bet ween the pairs of
rolls 2a, having its angle of 30 inclination adapted to be adjustabl e,
forces the wal es askew. Especially in view of enabling '
the treatnment of a previously knitted tubular formcircular fabric,
the 35 apparatus is provided with a guide surface system5 for
forcing the cour ses of said tubular fabric with a ' finish-techni cal
pretreatnent A'" in a tensioned state to a spiral. In this context,
as shown e.g. in figs. - WO 97/ 40222

PCT/ FI 97/ 00225

1;1a - - lila

> 28
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17 8a and 8b, it is possible to enploy a spreader 5b

fitted inside a tubular fabric. In order to keep the fabric tight,
t he spread i vi ded on opposite sides thereof wit ai rs of
rolls 5b2. P‘F"Hﬁﬁ%’gcase a roll of fabric Nin tubul ar%’%sa
first pair of roll s '5b2' rotat@/8round a | ongi tudi nal axis, whereby:-
the courses are wound askew around a spreader 5bl. A second pair of
roll's 5b2" unwi nds the fabric fromthe roll of fabric N at an
appropriate rate. 10 In this connection, the fabric courses are
rotated in z-direction on a fabric which is knitted with an S

tw sted yarn, whereby the |eft-hand |oop | egs receive extra
twist/unit of |ength. Respectivel ;1@he fabric 15 coursdslare rotated
in s-direction on a fabric whic is knitted wwth a/Z-tw sted yarn,
whereby the right- vy | oop | egs receivg, ot st/unit of

"l engt h, respe ' ‘ 20 3;3a In yet an{i eferrgfl enbodi nent

- mm

referrl ng pggl-
ast

f| gs. 9a and /1 }r/f par at us i ncl udes
on Ssgnbhy»d, by neals i1l ch qn
iic, & |Jé?1' is cut op i g’ 3Phe

open knitted or a ,»...-. i

di rection ofgqourses, f/,//’/”‘ e%hrecei ve after \‘{3\*\\\\\ §dt nent B,

which is preferably e 1'/,,”,/4/” af#er2a,2b proc \\§ chni caj;faptic

treatnment, such as ‘le,m-m/_/‘ dyel ng, stea ‘\Q\ \\\\ ogesSes or the like,
///////// nt the spiralit '- I 202D | egs of

Wi

2¢

for reducing
the fabric. At y!

2
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30 of aroll assenbly 4a, as shown in figs. 9a and 9b and

expanding a fabric in a plane substantially transverse to its
travel i ng dWw@ew40322 On the other hand, this ~ can al so BETHPUMZEY
by providing the drying frame D 3/8ith pin chains operating at
mut ual Iy unequal vel oci- 35 ties v', v". "Furthernmore as an
advant ageous enbodi nent with refe- rence particularly to fig. 11
the fabric, that has WD 97/ 40222
PCT/ FI 97/ 00225 18 been treated
according to a pretreatnent A involving knitting technol ogy or
finni shing technol ogy, is being wound in a tensioned state on a
perforated socket 6 being placed on e.g. a netallic shaft xa, the
socket 5 bei ng made of netal, plastic or sonme other warm and
nmoi sture durable material, which socket is being drawn off fromthe
shaft xa after winding. The roll of : fabric 2c existing on the
perforated socket 6 nay be ' wet treated in a tensioned state at a
hi gh tenperature 10 &0 stabilize the changes being achieved in the
pret - re nt A In this c t he hot washing | i g\\
being led in the pr uri ze dyeing ine with :
~—s1
a b 14
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pressure through the roll of fabric 2c, whereby the changes, that

have been done during the pretreatnent 15 . A of the fabric, remain.
essentially permanent, because setting of the achi eved changes
under st r es¥OKHPBA- ces new i nternol ecul ar bonds wi tB§ s
structure after breaking the p4&i ous ones. 20 The inventi on.
Is not limted to the above-depicted or descri bed applications as
there may be a wi de range of nodi fications within the scope of the -
fundanent al i nvent | irst of all, this is due to the fact
that there are an enornou arious kqitting 25 nodes and
techni ques and, in additd that, the 1,18 apove- described inventive
princi pl es can be tecgh¥ I} - ‘,/+7’Eg;;ied out in nost diversified
ways. Hence, the Y€ ying eéexenpl ady ~drawings only
il lustrate i gstructtonal §princi pl es-&V i npl enentati on and opera- 30
tion, although in te or_qui Lef\benef eral 3,234l cal sol uti ons.
19 Cl ai s '
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1. A nmethod for manufacturing and/or treating a fabric,

whereby knitting in particular, preferably for 5 produci ng a
singl e-jersewooi0222 a derivative thereof or a like, iBCEXIN70022S
out with a knitting machine, sudgygas a circular, flat-bed,
straight-bar, | oop-wheel machine or a |ike, conprising at | east
knitting el enments (1), such as yarn supply elenents and | oop 10
form ng el ements (la), such as needl es, sinkers and/or the like, in
cooperation therewith for producing a fabric from continuos yarn,
such as one or a plurality of untwisted, S-, Z-tw sted yarns and/or
a like yarn, by knitting, and take-up elenents (2) for receiving 15
the resulting fabric, characterized in that the spirality of
an obtained fabric is elimnated at a first stage (A) on the one
hand by altering the nunber of twists/unit of length and/or the
relative | ength of di stortion- c?um ng | oop | egs, whereaft r t he
obt ai ned 20 fabric is subject process-techni c‘a‘l/f—a
treatment, such as ywashi )Prgdsteam ng processes nd/ or the
li ke to stabilize|t’he! bei ng ac- hi eve€ @t stage
(A) and thgreafte ot heg d at a secondl stage (
pr ef er abl yf cour se e$ 5 ric finishi(ghgor a | f)Bb .
operation, ' —t|o atA"eapt popre after- treany/ wgghein the
fabric is straighte M wal es and/ or e £0Ur ses for
resetting the | oogzHe ative - lengt “""“9 i ng
the first stage (A : a 8¢iti al |l y equal Igth 2.
A nethod as set for{ljlidiHi m 1 for treating Aabric, which is

TWOT K pT-4 2a ' 2a

- 2 2¢
a b

- sz; sz,, /.A‘l'” /A1ul
/5b1 5b2; 5b2'  5b2;Sb2" 5b1"

FIG. 8
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or during the course of knitting with the use of a 35 knitting machine
provided with take-up elenents (2), i ncludi ng a take-down assenbly
(2a) and/or i ng assenbly (2b) for drawing the knitted
fabric to a“ﬁ)gﬂ&ﬁﬁﬂstorage assenbly (26}, such as a winding r BCX/FER7/08225
AVENDED SHEET 20 li ke,
characterized in that the nunber of tw sts/unit of length and/or .
the relative length of distortion- causing loop legs are altered in -
a tensioned state at | east partially by means of a pretreatnent, .
involving 5 knitting technology and effected as a first stage (A
during the course of fabric-formng, or by nmeans of a pretreat nment,
involving finishing technol ogy nd effected as a first stage (A
during the course af — fabricgpretemeat ment. 210 3. A et hod
as set forth in cldgm 2, >charactery- F zed i that, in a pretreatnent

(Al') involving knit - i hnoNogy, a fpbric is drawn askew, such
as in a drawi ny, direcN cted ffom a basic
) | - (@)
Q . . . . *

n
I| =
AR W E
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A
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<
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15 drawi ng direction (sO) which is substantially perpen- ~di cul ar
to the knitting plane, by adapting the take-up elenments (2) to
travel in frveo®786222r behind rel ative to the knitting el RABHEIGTO02ZS.
20 4. A nethod as set forth i@/8laim2 or 3, characterized
in that, 1in a pretreatnent (A") ' i nvol ving knitting technol ogy,
the fabric is inclined through the action of a guide assenbly (3)
fitted between the knitting elenments (1) and the take-up 25

el ements (2), such as by pulling it in the draw ng direction (sl)
substantially deflected fromthe basic drawi ng direction (s0)
and/or, in a treatnent invol- veing finishing technology gAl "), the
fabric is inclined by stretching it wales unilaterall skew. 30

5. A nethod as set forth in claiml of 2, ., Charag¥erized in
that, . in a first-stage pretreag pent (A1""), ipyol yMng finishing
technol ogy and rel ati ng . i circul ar fabric,
prior toits 35 proCess=teghni cal "t'reat ment’,” SUCE shi ng, dyeing,
steanmi ng processes or the |ikejf the nunber of tw stsh unit of

| ength of retracting |oop |egsjis increased by forcing the courses
of the tubular-formfabric in & . AMENDED
SHEET § — :

.

FIG. 10



21 0 7 -05- 1998 tensi oned state to a spiral
form such as by using a gui de surface system (5) for distorting

t he course into z-direction in a fabric knitted with i%ﬁ
yarn andikggg'-%zﬁectlon|nafabr|cn§?tted with a 5 ?&‘ M

or respectively. od as set forth in any of

pr ecedi ng clains 1-5, characterized in that in a second-stage
after-treatnment (B), effected on a finished fabric 10 preferably prior
to the cutting thereof, the wales and courses of the fabric are
forced in a tensioned state to a position substantially

per pendi cul ar -to each ot her, whereby the | engthening of the
.distortion- causing loop |l egs, such as the left-hand | oop | egs of

15 an S-tw sted yarn and respectively the right-hand | oop | egs
of a Z-twisted yarn, is used for unraveling the di stortion-causing
tw st. 7. A nethod as set forth in m 6, characteri- 20
zed in, that in order to reduce the nunber of tmnstgﬂ“ /unit of

l ength included in the loop |l egs, the fabric S subjected to an
after-treatnment (B), wherein an open knitt?aqtr a tube fabric,

which is cut open in
LI
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: “edﬂlﬂllﬂﬂlllﬂllﬁlﬁlllﬂlhe' B ey (2%) at Eﬁitfﬁmmé 2'?/ osr‘w’cz 25

vel ocitices™(v", ¥")* subs- i~ tantially unequgl' to each other,

expandi ng (4a) the same unilaterallgy in a plane substanti aI I y
transverse toits traveling direction and/or respectively. ?2 'q5- 1998
8. An appariaimes f or manufacturing and/or trea- ting a bri‘c
which is adapted for treating or producing a preferably
single-jersey fabric, a deriva- tive thereof or a like with the use
of a knitting 35 rraczmmh@@cfbﬁanmma@wﬁingféﬁd/@ﬁdtréafﬁhgha bar

t i ng
: gggt Wnkﬁ?![ t Pﬁ; e gvﬂ(é%%% b ﬁtlg'r}x | n‘gagg?ﬁugﬁﬁpl Qrﬁﬁﬁﬁﬁgﬁ ﬂﬂ I oop
f or i ng el emanpgrqq%lng a single- jersey fabric, a deAMRADEDe thdfeof

22 suclkyrasa Neelees, i $i ngzﬁeanq{u‘ﬁr Wit ! hk%ftq:l%%c)prﬁé@hlne
tion therewith for produan abric fromecontinu n, stich as
one or a pluralf4Se 68 Gn??/\FgPiﬁr sflap-bed, StréW%@e‘Gayarlf@PBTmhmla li ke

yarn, by knittimeghiamel or a like, comprising at 1least knitting
elements (1), such as yarn supply elements and loop
10 forming elements (la), such as needles, sinkers and/or
the like, in cooperation therewith for producing a
fabric from continuos yarn, such as one or a plurality
of untwisted, S-, Z-twisted yarns and/or a like yarn,
by knitting, and take-up elements (2) for receiving
15 the resulting fabric, characterized in that the
spirality of an obtained fabric is eliminated at a
first stage (A) on the one hand by altering the number :
of twists/unit of length and/or the relative length of
distortion-causing loop legs, whereafter the obtained
20 fabric is subjected to a process-technical fabric
treatment, such as washing, dyeing, steaming processes
and/or the like to stabilize the changes being ac-
hieved in the first stage (A) and thereafter on the
other hand at a second stage (B), preferably during
25 ° the course of fabric finishing or a like operation,
subjected to at least one after-treatment, wherein the
fabric is straightened in terms of its wales and/or
courses for resetting the loop legs, whose relative
lengths were changed during the first stage (A), to
30 a substantially equal length. "

2. A method as set forth in claim 1 for treating
a fabric, which is effected in a special work process
or during the course of knitting with the use of a
35 knitting machine provided with take-up elements (2),
including a take-down assembly (2a) and/or a spreading
assembly (2b) for drawing the knitted fabric to a
storage assembly (2¢), such as a winding roll or a

AMENDED SHEET



nts (2)__for receiving the resultin®lT/F| e
Umgﬁgmﬁ t at, in orfle'h to=ekt mnate- -~ ; the distorti 0?1 %?tqib 225
usly manutacfu- "~ .. red fabric, said apparatus
co_rrpr_l ses pri rrary means, on the- omgg hand, at a first stageﬂ(?\).us.om%
nodi fy the 10 number of twi sts/unit of Iength and/or the relative

| engt h of distariken-chasacgerdepd dgsthad, thie hinmber of totikdys Mgt

d B td d d
Fabric. bret or by 8PrRy B OEntOperdtive Jepdth BE ity

like, to at | eassauamg loepelagseprer adtreed fior asttlemsg-lmd raj:attlae aﬁabrl c
In ter ”‘ié’is& tﬁai‘@i&ﬁl?”ﬂ{roﬁeﬁﬁﬂr &8s af 9&&:%%%9& t t].‘?'xvo]hv1n(ﬂll oop

| egs, ich were ch an eir rel ative rlng

the fi\rMsl-i st ageiytL ‘?% ‘ée&m°i°9¥u5§f3amflf&|cltfde&§a|a It sé:r?d?%r

ext endi ng 20 du:pmgmluéaaidnyrldesbﬁrfabmeatfwng ngqopd e;gﬁmeans of a9

An apparatus a n cl,ai espe- cia retreating
PoErzathdnt {1, 1AVBIRE® tinigning Tt eERndl ol &

and/or knittin ovi ded
with take-up 25=-‘ffeciza¢<érreﬁtg=1 fe2yst istdgeli ﬁg)adltlam.etgjd:/heassanrbley of 2a)

and/or a spreadgaﬁgrféselgpéyrég{g)neggr drawi ng the knitted fabric to a
storage assenbly (2c), 'such . winding roll or a like,
charact®ized in that, in order to nodify at |east the number of

tw sts/unit of B0 | enghéclRod/ 8 dde Foketh i Me dI1eNGh S haliadt¥rti on-

C T B 40 TERRE, St A A CRONE YhES) | srgronolid SRS ) o
(A1" and/or Alringeféchneliogy, a fedurm iis |grawnt askéwhr sachr el dat nent
and/or during 3p gradilfy CUNSEO ok {419 adFed BT Ceikdn 2dRPYRG £ be
15 drawing direction (s0) which is substantially perpen-
dicular to the knitting plane, by adapting the take-up
elements (2) to travel in front of or behind relative
to the knitting elements (1).

20 4. A method as set forth in claim 2 or 3,
characterized in that, in a pretreaﬁment (a1v)
involving knitting technology, the fabric is inclined
through the action of a guide assembly (3) fitted
between the knitting elements (1) and the take-up

25- elements (2), such as by pulling it in the drawing
direction (sl) substantially deflected from the basic
drawing direction (s0) and/or, in a treatment invol-
veing finishing technology (Al"), the fabric is
inclined by stretching its wales unilaterally askew.

30
S. A method as set forth in c¢laim 1 or 2,
characterized in that, in a first-stage prétreatment
(A1'"), involving finishing technology and relating to
an a previously knitted circular fabric, prior to its
35 process-technical treatment, such as washing, dyeing,

steaming processes or the like, the number of twists/-
unit of length of retracting loop legs is increased by
forcing the courses of the tubular-form fabric in a

AMENDED SHEET
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after-treatment (B), effected on a finished fabric
preferably prior to the cutting thereof, the wales and
courses of the fabric are forced in a tensioned state
to a position substantially perpendicular to each
other, whereby the lengthening of the distortion-
causing loop legs, such as the left-hand loop legs of
an S-twisted yarn and respectively the right-hand loop
legs of a Z-twisted yarn, is used for unraveling the
distbrtion-causing twist.

7. A method as set forth in claim 6, characteri-
zed in, that in order to reduce the number of twists-
/unit of length included in the loop legs, the fabric
is subjected to an after-treatment (B), wherein an
open knitted or a tube fabric, which is cut open in
the course direction, is treated with an expansion
system (4), such as by driving the same to a drying
assembly (D) at peripheral velocities (v', v") subs-
tantially unequal to each other, by expanding (4a) the
same unilaterally in a plane substantially transverse
to its traveling direction and/or respectively.

8. An apparatus for manufacturing and/or trea-
ting a fabric, which is adapted for treating or
producing a preferably single-jersey fabric, a deriva-
tive thereof or a like with the use of a knitting
machine, such as a circular, flat-bed, straight-bar,
loop-wheel machine or a like, said knitting machine
comprising at least knitting elements (1), such as
vyarn supply elements and loop forming elements (1a),
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| i ke, for reducing a poi Ven
AVENDED SHEET red fabric, said apparatus comprises primary means, on

the one hand, at a first stage (A) to modify the
10 number of twists/unit of length and/or the relative
length of distortion-causing loop legs and, on the
other hand secondary means, at a second stage (B), to
subject the produced fabric, preferably during the
course of fabric finishing or the like, to at least
15 one after-treatment for straightening the fabric in
terms of its wales and/or courses for returning the
loop 1legs, which were changed in terms of their
relative lengths during the first stage (Aa), to a
' substantially equal 1length and/or for extending
20 particularly distortion-causing loop legs.

9. An apparatus as set forth in claim 8 espe-
cially for pretreating and/or knitting a fabric with
the use of a knitting machine provided with take-up
25 - elements (2), including a take-down assembly (2a)
and/or a spreading assembly (2b) for drawing the
knitted fabric to a storage assembly (2c¢), such as a
winding roll or a like, characterized in that, in
order to modify at least the number of t;wists/unit of
30 length and/or the relative lengths of distortion-
causing loop legs by means of a treatment involving
finishing technology and/or of a pretreatment invol-
ving knitting technology (Al" and/or Al'), effected
essentially in the fabric pretreatment and/or during
35 the course of knitting, the fabric is adapted to be
drawn askew, such as in a drawing direction (sl)
deflected from a basic drawing direction (s0) which is
.substantially perpenduicular to the knitting plane,
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and prref erabl ymvax i abl e peri ph "-v', v"'), by gU|d|ng
the sane through a 5 - roll assenbly (Qg) expanding it unil ateralpl 7.ﬂ9 1993
pl ane substantially transverse to its traveling di rection, and/or

respectively. such as by adapting the take- -up elements (2) to travel
in’ front of or behind relative to the knitting ele-
ments (1) or respectively.

pontrol | ing t he

5 10. An apparatus as set forth in claim 8 or 9,
characterized in that, in order to modify the number
of twists/unit of length and/or the relative length of
distortion-causing loop legs by means of a pretreat-
ment (Al"), effected essentially during the course of

10 knitting and involving knitting technology, said
apparatus includes a guide system (3) operating at
least between the knitting elements (1) and the take-
up elements (2) for inclining the fabric, such as for
deflecting its traveling direction into the drawing

15 direction (sl1) substantially other than the basic
drawing direction (soj, for skewing its wales by
expanding it in lateral direction and/or respectively.

11.  An apparatus as set forth in claim 8, charac-

20 terized in that, in order to subject a knitted circu-
lar fabric to a pretreatment involving finishing
technology (Al'"), preferably prior to its process-
technical treatment, such as washing, dyeing, steaming
processes or the like, said apparatus includes a guide

25 surface system (5), such as a spreader (5bl) or a like
fitted inside the fabric, for forcing the courses of
a tubular-form fabric in a tenéioned state to a
spiral.

30 12, An apparatus as set forth in any of preceding
" claims 8-11, characterized in, that the apparatus
includes at least one expansion assembly'(4), by means

of which an open knitted or a tubular fabric, which is

cut open in the direction of courses, is adapted to

35 receive an after-treatment (B), which is preferably
effected after a précess-technical fabric treatment,

such as washing, dyeing, steaming processes or the

like, for reducing at this point the spirality given

AMENDED SHEET
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to the loép legs of the fabric, such as by controlling
thé same by means of a drying assembly (D) operating
at mutually unequal and preferably variable peripheral
velocities (v', v"), by guiding the same through a

5 roll assembly (4a) expanding it unilaterally in a
plane substantially transverse to its traveling
direction, and/or respectively.
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The invention relates to a method for man-
ufacturing and/or treating a fabric, knitting in
particular, preferably for producing a single-
jersey fabric, a derivative thercof or the like, is
carried out with a knitting machine, such as a cir-
cular, fiat-bed, straight-bar, loop-wheel machiie

_or the like, comprising at least knitting elements
(1), such as yam supply elements and loop form-
ing elements (1a), such as needles, sinkers and or
the like, in cooperation therewith for producing
a fabric from continuous yam, such as onc or 8
plurality of untwisted, S-, Z-twisted yams and’or

"{ alike yam, by knitting, and take-up clements (2)
for receiving the resulting fabric. The spiral-
ity of an obtained fabric is eliminated at a first
stage (A) on one hand by altering the number of
twists/unit of length and/or the relative length of
distortion-causing loop legs, whereafter the ob-
tained fabric is on the other hand at a second
stage (B), preferably during the course of fab-
ric finishing or alike operation, subjected to at
least one after-treatment, wherein the fabric is
straightened in terms of its wales and/or courses
for resetting the loop legs to a substantially equal
length. The invention also relates to an appara-
tus for implementing the method.
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