=7 pul leys.
* thg:said slotﬁhrngmi: |r¢lht€sh®c$ aamdclﬁﬁeefqbwzﬂrzezyhng: &mue(ttfeldmsptltehmcs madhmamlngt ops

9 Cctober 2003 1 METHOD AND MACHI NE FOR UNRAVELI NG KNI TTED FABRI CS

TECHNI CAL FI ELD The present invention relates to nmethods for unraveling
knitted fabrics, the said nethods providing that the unraveled yans is
brought into a reusable formby such a way that the 5 knitting order of
yarns of the knitted fabrics for knitwear production is 9€cesher2003
automatical ly whatever the nunber of yarns in the knit is and the yans are
unravel ed either by stretching and | oosening according to the knit types

or by twisting the yans to each othe and re machi ne for

i avel 1 ng. kni't (W TEPAND NEACHuSEd Ok ARV BLING WP uPabglas o sai o
nmet hods, characterized in that the said machine involves the desired to
nunbers of yaickNiCAL peipvel ing knitted fabrics, thus it will be able to
unravel the desired nunbers of yarns and the desired nunbers of various

knitted fabrics together, and will be able to be controlled and used
easi | y. BAGReRmesMD mqntm@cr@kams 4] n!f‘éhoa'ls At Heeveling @n@@édahrws USe paid anthads .

4530137, vam gg S uﬁérn\gedﬁ%b@ s brgueh thaﬁeuggﬁg? é&gi' el e

clutches e sa riven

have a C@”S&ﬂﬂhg topactues amels asfethpriatedd MabAualfby knifRear Chrotiadies , is WikteHhinzd e
preset for pronoting torque such that it can overcome the frictions in the
knit in or cifomasically whiteven heyumberoliamsip tedindds and ¢ iyaws atergaveled either

unravel abl %gya{sgchﬂ{éggaawggen e 4tB6katidSo B Rk O By IidiRl Ad. Dfnd Rfeach

arn remal As stretc e’'to torque on

rotatlng, naturally at that t In th se . that, all he yams, are
st opped up,OPFWéeds%ﬂ’érﬁﬁlds‘P@b%‘!saﬁ'&Pr%thé‘z & thesgﬁWa"«%wms &F R o

the st OHBa%gmH&E S \hifs hsr AP RhiRkd $bsics, IS Wik he el tB %mvaf thE fa@s@éarfs

i s maintained and any | oosening operationis not carried

conventi on aiumhamfnfn;amsrmﬂkhe éekuedu mnmherk pf varirers kartied algica rt@eslter and hreﬂ bby
means of ﬁg t ensi on s id tension arnms maintaining the tension

. of the yar %Wtﬁﬁavpﬁ% aﬂ%m? e? gir weights constant and/or by a spring

- where the yarns are pulled. After the unravelable vyarns are attached to

- the said t emAGMGROUNI RRYT are connected to bobbin wi nders driven by

According to a method disclosed in US Patent No. 4530137, yarn ends are wound around
15 pulleys connected to sliding clutches, which are actuated by the same shaft driven by a
common motor, have a constant torque and are preset manually. The clutches, which are
preset for promoting torque such that it can overcome the frictions in the knit in order to
allow the yarn to be unraveled, provides that the unravelable yarns are wound around the
said pulléys by rotating the pulleys. The stopped-up yarns remains stretched due to the
20 torque on the said sliding clutches and the pulleys connected to the said yamns stops
rotating, naturally at that time. In the case that all of the yains are stopped up, the system
stops and the operator should rhanually eliminate the stoppage. During the said operations,

the stretched form of the yarns is maintained and any loosening operation is not carried out.

In the conventional machines marketed currently, the yarn ends are stretched by means of
25  tension arms, the said tension arms maintaining the tension of the yarns by gravity due to
their weights constant and/or by a spring where the yarns are pulled. After the unravelable
yarns are attached to the said tension arm, they are connected to bobbin winders driven by
their individual motor. Since the tension on the unravelable yarn is relatively less, the

tension arm is in the open position and the yam is winded to the bobbin by the operation of

ri
3

s



their individual notor. Since the tension on the unravel able yamis
relatively less, the tension armis in the open position and the yamis
wi nded to the bobbin by the operation of 2 9 Cctober 2003 the el ectrical
not or of the bobbin whereon the said yarn is connected, by neans of an

el ectrical switch connected to the said arm At the nomendetoberndgie yarn
is stopped up, the reservoir armcones to further closed position because
of the increase in the yarn tension and by turning off the sanme

el ectrical gswitch, GANGEGHEIbsbiS WEerSdH theddal yhiReisCLnhedntd, o8y keansSofmed or  of
t he bobbi nthmeicfe}%ﬁ tﬁrg yarn islvvouenrd is cut gff and with ?f\ye use of an

el ect r onec hacticalswhiclasmmnertedstiodlt saidcarm. Bt Gicancapislt vaen the Yerds poprsd ugi thect | y,

the bobbin is stopped so t the,yarn breaka [0} . :

b Cron, e eThepREt tHA o b P RRLT i Rheedf W yard Rrin
the case that,alimiff offfife Yl Godi@l ShiaMPRENdtRd 1396 fid fven, depginehtosn thboul d
elimnate the probléemof stoppage of the yarns manually. During the said

to operati ansgr ofetisi oobbof whhreoy dhqyainsisnapyndaisnew off dndnyith dhes8sf G an
operation is not carried. out. THE ECT OF T I ] T j.ect of
the pr esenFleF‘i‘R}’é‘?‘FﬁF‘B?f‘l iei’§akt‘c"o°r T i%&%ﬁiﬁeaﬁ%%l  O0ne MEII\IIHQH?’ h%%l@gklﬁl 1%

p erein any ted

with yarns s@og%é&rgo%ﬁ|tﬁ‘@y§ﬁ§}e|ayag\éﬂ€tn©%/@d’cui,m@adcﬁ&ﬂ;ﬁm{ﬂiﬁs{ﬁlaﬁod,hm fafped-ap for
exanpl e how hany plies exist in the yamtuft, how nmany %/amtuft is used in
knitting oyamewehdie strgictied alsh irc thescardithat all ofsthe pRES arp SlopAsHs U atgaliethe

brought into the . re-usabl e for d V] i C I Sl

desi red nuﬁﬁ%‘?tobfh%ﬁq %igmpgtp t1156n1?rgi\)/lg'll']‘i Onf;S?ﬂPﬂ{‘% t %ﬂﬁ? Zgl’l %21’1&?191 hgmgﬁaq %k Eﬁfit s
bei ng afl e ohGaBRRr BhdoR oA wils! iy neatained kdyarynloadeningaupdtatibn iksnds yeaursil ng
the 20 nmethods for unraveling knitted fabrics, with the characteristics of

tensi on-1 o®esening and twi sting of the yans to each other if required, and
being able to unravel the desired nunber of various knitted fabric or

fabrics si Ry YIS DA TRINVENIION | nto account how many plies of yarn
tuft and how many yarn tuft the knitted fabric has been knitted with, and

havi ng operational nodes that can operate the units for unraveling knitted
fabrics 25hsepigetafdhrapresentifeendaR{S ed number of units together if
necessary.

to provide a method, wherein any fabric knitted with yarns is unraveled easily whatever the
15  condition thereof is, for example how many plies exist in the yarn tuft, how many yam tuft
is used in knitting or how the said fabric is knitted, so that the yarns can be brought into the

re-usable form and

to provide a machine comprising desired number of units for unraveling knitted fabrics,
the said units being able to operate practically and easily in all conditions by using the
20 methods for unraveling knitted fabrics, with the characteristics of tension-loosening and
twisting of the yarns to each other if required, and being able to unravel the desired number
of various knitted fabric or fabrics simultaneously without taking into account how many
plies of yam tuft and how many yarn tuft the knitted fabric has been knitted with, and
having operational modes that can operate the units for unraveling knitted fabrics

25  separately or the desired number of units together if necessary.
THE BRIEF DESCRIPTION OF THE DRAWINGS

In order to achicve the objects of the present invention, the machine for unraveling knitted
fabrics wherein methods for unraveling knitted fabrics are used is illustrated in the

accompanying drawings, in which:




THE BRI EF DESCRI PTION OF THE DRAWNGS I n order to achi eve the objects of
the present invention, the machine for unraveling knitted fabrics wherein
met hods for unraveling knitted fabrics are used is illustrated in the
acconpanyi ng drawi ngs, in which: 9 Cctober 2003 3 Figure 1 is a

t hr ee- di nensi onal general schematic view of the machi ne9i@¢tober 2008] i ng
knitted fabrics with six unraveling wnits; Figure 2 is a three-dinensional
schematic view wherein in the two of the three unraveling units of the
machi ne for unraveling knitted fabrics, with nulti-unraveling units,
during 5 uRigarel iisq direadiirehsiomal kgehdrblesthbmatioveicywasfnbe whachind dubleaylings and
one yamw th a sjngle ly, two gam; are unravel ed together via tw sting
operation l&HﬁedcﬁB”“sgi“H&? g" JAPYFINg UNilfyr avel ed normal ly: Figure 3 is

t hr ee- di nensi onal view of a single unraveling unit of the machine for

unr avel i ngrigtict? Bt thaldiménsiohlieschandtis vadw Whercfivindheifd ofathel tHrbeeuniiyeling

foll owed by the yam 10 guided through the said unit; Figure 4 is

t hr ee- di newytsmfa%e vnasiingffon upavelingi kawiadnfabpess atithyeuliioarevelpg upde duriag
unravel | ng . kni it . V] . j ion
o o mbni HEvnE ATl Ry Rk FREROBBRIOL bk v oS, AL
machi ne f oplyumwavielmsngrekimrhdetd fogbthec sia itvaistrgnbperatied; add tihd giuple paniis a
side sectional view on the A-Aline of the machine for unraveling knitted
fabrics, whEPElH RoE@2Yi sting cl aws (catches) are not in the opened
position while the false tw sting apparatus used for unraveling knitted

fabrics wi F{Jg@ea5bispfhréeodiﬁeﬁmﬁ1 U RIfYa sRRRY ﬁﬁﬁﬁellﬂ?t thil Q¥ BPERARINR fok S
re

Stable; Fig is the plan view of the nmachine Tor unraveling knitted
f abri cs whemreveling HaittedOfabniiss therpprts [odwke asid unistandrihe ey dpbemeesl by dhet yamm
while the false.tw sting. apparatus used for unraveling knitted fabrics
with yahs 8fd W“ﬁﬁ%sgwéﬁﬁi y operates with | ow speeds or is stable;
Figure 6a is a side sectional view on the A-Aline of the machine for

unr avel i ngFigatd #el three-dimensional view of a mechanism in operative position, used for
unraveling only knits with yams having more than one ply, in one section of a machine
surface table whereon a single unraveling unit of the machine for unraveling knitted fabrics

is contained;

15 Figure 5a is a side sectional view on the A-A line of the machine for unraveling knitted
fabrics, wherein the twisting claws (catches) are not in the opened position while the false
twisting apparatus used for unraveling knitted fabrics with yams of more than one ply

operates with low speeds or is stable;

Figure 5b is the plan view of the machine for unraveling knitted fabrics wherein the
20  twisting claws are not in the opened position while the false twisting apparatus used for
unraveling knitted fabrics with yarns of more than one ply operates with low speeds or is

stable;

Figure 6a is a side sectional view on the A-A line of the machine for unraveling knitted
fabrics wherein the twisting claws are in the opened position while the false twisting
25  apparatus used for unraveling knitted fabrics with yarns of more than one ply operates with

high speeds;

Figure 6b is the plan view of the machine for unraveling knitted fabrics wherein the




fabrics wherein the twisting claws are in the opened position while the
false twisting 25 apparatus used for unraveling knitted fabrics with yans
of nore than one ply operates with high speeds; Figure 6b is the plan
view of the machine for unraveling knitted fabrics wherein the 9 Cctober
.2003 twisting claws are in the opened position while the Oatober 2083t i ng
“apparatus used for unraveling knitgged fabrics with yans of nore than one
ply operates with high speeds; 9 Cctober 2003 4 Figure 7a is a schematic

view of the machine for unraveling.knitted, fabrics.at the norngl tate
wher ei n t FESHRE g‘f‘?’shﬁrecﬂl s OREPE H%s?t“innwk’%%q%epzaé%lngsgfl%i%’Ham 51w h%r fal se
twisting ,ARRAnAkHSed 88 cd With SN BhdrB thaki Bhé pEDpEaks ves HigH B[ NS of nore
than one ply opérates with |ow speeds or is stable; Figure 7b is a
schematic view of the machine for unraveling knitted fabrics wherein the
twisting claws are in the opened position while the false tw sting
apparatus used for unraveling knitted fabrics with yarns of nore than one
ply operates with high speeds and the vyarns are twisted by the rotation
performed; Figure 8a is a view of the nmachine for unraveling knitted
fabrics at the nonent when the yarn in a single unraveling unit has been
| oosen: Figure 8b is a view of the machine for unraveling knitted fabrics
at the noment when the case of unraveling of the yarn in a single
unraveling unit by stretching is tested; Figure 8c is a view of the
machi ne for unraveling knitted fabrics wherein the yarn in a single
Mnraveling unit is pulled by a winding unit, to be unravel ed and w nded;

#Figure 8d is a view of the machine for unraveling knitted fabrics at the
nonent when the vyarn in a single unraveling unit is stopped up during the
unravel ing operation: Figure 9a is a sectional view of the case that the
yarn attached to a nechanical Yarn tension sensor passage conpletes the
circuit when it is in stretched form Figure 9b is a sectional view of the’
case that the circuit is kept in open position in the




~n condition that the yarn attached to a nechanical yarn tension sensor
passage is not in stretched form Figure 10 is a schematic view of the
unraveling order of a kind of fabric knitted by three different yarns,
each of which has one ply; Figure 11 is a schematic view of entangl enent
in the unraveling order of a kind of fabric knitted by 9 Octbed063 r ent
yarns, each of which has one ply; Figure 1" is a schenmatic view of the
cases of stretching and | ooseni ng of th§ yarns in order 5 9 Cctober 2003
to solve tangles in the unraveling ordef of a kind of fabric knitted by
three different_yans, each.of i ch has .one ply; Figu 13 is the
Schemat i ¢ SIEGE B 4 SReB Lt theh e s 10 Fvatie RRes BhE: Bdh6Jom8t ng

two differeife ¥adriinWhd Fvione ddws bR ddfen $1@é73%4n9@$_0§1{i§q Rk egk LRgelfgde i N
order to be 5 unraveled; Figure 14 is a schematic view wherein the

probl em i n2preeatys ysad o pgraveling knigted fabaigs with varap of A thareonearnerersigserier at
the instant_t t are stopped up, and Figure 15 is a-schematic

viem/mherepﬁ'gﬁéﬁfggﬁﬁﬁﬁfe twi sted together at the instant that the yarns
are unravel ed in order not to neet the problemarisen in the Figure 13. 1o
The nunber §igowr Tespo sabiemetia Yiew mfrthe mechine fdreunkivgiimgeknived fabrici whdred then t he

;(rjlml ?\(I)MpP Igoﬁ\gl%t%rgg él%\%rsétaéeﬁﬁxbfhgl pe!]ieSd gégition( t\3as)hile (ﬂQ fals(esgwistgngg) a;;l;)%%%dsolrx]s{aé for Vo'
unraveling knitted fabrics with yarns of more than one ply operates with high speeds and the

varns are twisted by the rotation performed;

Figure 8a is a view of the machine for unraveling knitted fabrics at the moment when the

0 varn in a single unraveling unit has been loosen:

Figure 8b is a view of the machine for unraveling knitted fabrics at the moment when the

case of unraveling of the yarn in a singie unraveling unit by stretching is tested;

Figure 8¢ is a view of the machine for unraveling kniited fabnics wherein the varn in a single

unraveling unit is pulled by a winding unit, to be unraveled and winded,

15 Figure 8d is a view of the machine for unraveling knitted fabrics at the moment when the

varn in a single unraveling unit is stopped up during the unraveling operation:

Figure 9a is a sectional view of the case that the varn attached to a mechanical Yarn tension

sensor passage completes the circuit when it is in stretched form;

Figure 9b is a sectional view of the case that the circuit is kept in open position in the

2 condition that the yarn attached tc a mechanical yarn tension sensor passage is not in

stretched form;

Figure 10 is a schematic view of the unraveling order of a kind of fabric knitted by three

different varns, each of which has one ply,

Figure 11 is a schematic view of entanglement in the unraveling order of a kind of fabric

25 kmued by three different varns, each of which has one ply;

Figure 12 is a schematic view of the cases of stretching and loosening of the varns in order



Tension/reservoir armshaft Crank armEl ectrical switch cam Electrical
swtch Piston armPiston Rigid piston spring Piston tube spring 20 (10)
Fluid input (11) Actuator body (12) Fixed support (13) Chassis plate
(14) First yarn guide passage of the arm 25 (15) Second yarn gui de passage
of the arm (16) False (artificial) twi sting apparatus 9 O¢ob¥acdsupport
(18) First yarn feeder (19) Second ymrn feeder 5A 9 Cctober 2003 (20)
Belt 9 Cctober 2003 6 First fixed Yarn gui de passage Passage with novabl e

cover Yarn bobbin Yarn bobbin arm Mvable tj oi nt Yarn w nding drum (27)
Yarn w ndi tgsavetanglaaintthe unraveling order of a kind of fabric knitted by three different yarns,

each of which has one ply;

Figure 13 is the schematic view of a problem when the yarns in a fabric knitted by using
two different yam with one ply in the same loop are pulled together in order to be

5 unraveled;

Figure 14 is a schematic view wherein the problem in the Figure 13 is eliminated by

twisting the yarns together at the instant that the yarns are stopped up, and

Figure 15 is a schematic view wherein the yarns are twisted together at the instant that the

yarns are unraveled in order not to meet the problem arisen in the Figure 13.

10 The numbers corresponding the members in the figures are indicated in the following:

(1) Tension/reservoir arm (optionally stretchable)
(2) Tension/reservoir arm shaft

(3) Crank am

(4) Electrical switch cam

15 (5) Electrical switch
(6) Piston arm
(7) Piston
(8) Rigid piston spring
(9) Piston tube spring
20 (10) Fluid input
(11) Actuator body
(12) Fixed support
(13) Chassis plate
(14) First yam guide passage of the arm
25  (15) Second yarn guide passage of the arm
(16) False (artificial) twisting apparatus
(17) Yarn support
(18) First yarn feeder
(19) Second yarn feeder



(28) Yarn wi nding drumnotor (29) Fixed support of the yarn w nding
mechani sm (30) Spring of the yarn wi ndi ng nmechanism (31) Crank arm of the
yarn w ndi ng mechani sm (32) Yarn-tension sensor (33) Yarn-feeders notor
(34) .Revolute joint housing (35) Rubber surface actuated by the first yarn
feeder (36) Anti-friction bearing (37paUpper yarn feede¥ Octyber 2008 de
passage of false twi sting apparatus (38) Lower yarn feeder output guide
passage of f@d(ﬁqgctm/vi sting apparatus (39) Caw, with hollow m ddle part at
the bottom of ‘false twi sting apparatus (40) Caw, with hollow m ddl e
‘part at the top, of false twi sting apparatus (41) Spring, holding the claw
with hollow mddle part at the bottom of false twisting apparatus (42)
Spring, holding the clawwith hollow m ddle part at the top, of false

‘twi sting apparatus (43) Shaft attaching the claw, with holl ow m ddl e part
at the bottomto the base of the false twi sting apparatus (44) Shaft
attaching the claw, with hollow mddle part at the top, to the base of the
false tw sting apparatus (45) Revolute Joint (46) Fixed top cover of the
yarn tw sting nmechanism (47) Joint-connecting the piston armto the crank
~arm (48) Movable top plate the passage 9 Cctober 2003 7 (49) Mvable
bottom contact plate of the passage (50) Movabl e contact ring of the

. passage (51) Movabl e collecting box of the passage

A



(100) Model yarn for illustration (101) Unravel ed yarn end (102)

Unravel ed yarn end (103) Unraveled yarn end (104) First unravel ed | oop of
the yarn (101) (105) Yarn (102) | oop contained within the first |oop at
the end of the knitted fabric to Whbe unravel ed of the other yarn (101)
(106) First yarn (102) loop to be unravel ed (107) Yarn (40@jobep2003
contained within the first loop to be unraveled of the other yarn (102)
(108) First yarn (103) loop to be unrav%l ed 13 (109) Yarn (101) | oop
contained within the first yarn (103) | oop to be unravel ed other than the
| oops in th(e]uFﬁer oc[derb .%/ni ch is not unraveled (110) First yarn (103)

| oop tangl ed'5F REEFT VAL EIALRIHE unr avel ed  (111) Second yarn (103) | oop
tangl ed singe) PisseRRvithoholBiedBia@vel ed (112) Second yarn (102) loop in the
second order_which is not unraveled 2u (113) First yarn (102) loop in the
second or der3WYREHPoPRNNot unravel ed (1141 Second yarn (101) loop in the
second or dek Wi [ unraveled (115) First yarn (101) loop in the
second ordgf-;m:a@kﬁbolbgmr%g{l unravel ed (140) Fixed final yarn gui de passage -
of the firdgesuMavatflopiranraveling knitted fabrics (141) Third yarn guide
passage of t,ge first .uniit for unraveling knitted fabrics (142) Second
Yarn gui de (pB5JAGBIE ™ i rst unit for unraveling knitted fabrics (143)
First yarn @w dempaAs&agenalshhfee first unit for unraveling knitted fabrics
(144) Fixed final yarn guide passage of the second unit for unraveling

kni tted fadedkyamiingne %ﬁlfﬂdv@péd yarn end with two plies (1 5 1) Yarn end

i ave 23 5Pl By B ko 51 yarn (150) 1009 o be
it (30) Spring of the varn winding mechanism
(31) Crank arm of the varn winding mechanism
(32} Yarn-tension sensor
(33) Yarn-feeders motor
(34) Revolute joint housing
i35 (35) Rubber surface actuated by the first yarn feeder
(36) Anti-friction bearing
( 37.) Upper varn feeder input guide passage of false twisting apparatus
(38) Lower yarn feeder output guide passage of false twisting apparatus
{39) Claw, with hollow middle part at the bottom, of false twisting apparatus
2 (40} Claw, with hollow middie part at the top, of false twisting apparatus
{(41) Spring, holding the claw with hollew middle part at the bottom, of false t\#isting
apparatus
{42) Spring. holding the claw with hoilow middle part at the top, of false twisting apparatus
(43) Shaft attaching the claw, with hollow middle part at the bottom. to the base of the
23 false twisting apparatus
{44) Shaft attaching the ciaw, with hollow middle part at the top, to the base of the faise
twisting apparatus
(45) Revolute Joint
(46} Fixed top cover of the varn twisting mechamsm
Y {47) Jomt-connecting the piston arm to the .crank arm

{48) Movable top plate the passage




8 (154) Second yarn (151) loop to be unraveled (155) Third yam (151) | oop
to be unraveled (156) First | oop contained within the third unravel ed yarn
(151) loop to be unraveled, on the side of an upper knitting order which
has been not unravel ed, where the yarns 5 (151, 152) are knitted together
(157) Second | oop contained within the second unravel ed Y@wtabeb2903 oop to
be -unravel ed, on the side of an upper knitting order which has been not
unravel ed, where the yarns (151, 152) are knitted together (158) Third

| oop contained within the first unravel éd yarn (151) |oop to be unravel ed

on 10 the g f pper Kknitti order which has been not unravel ed,
where the 35ar)glgog%bkzﬁﬁo%ﬁﬁmgr%m?ﬁfi[ggg?fsﬁﬁet her (159) Knitted loop with
two plies (A0¥ouibiccoelaadingdele pusege Used in knitting with two plies
(171) Unravygl el yarn, used in knitting wwth two plies 15 (172)

Unr avel ed X’@dggc’%grﬁc’”%}%‘%b?wf&?ﬁ R%%288 with single ply (200) Machine for
unravel i ng( kol t t eidddidbmirsSIEL,or € than one unraveling unit (201)
Unravel ed knitted fabric (202) Control panel (203) Indicator table 20

(204) Pins{tid) hewrgveig Rmended fabrics (205) Hanger surface (206) Control

button (204 ek AP PETAI LED DESCRI PTI ON OF THE | NVENTI ON 25 Wen
there is apné'():\é\gg%y r u?r?EEvel ing the knitted fabrics, the said knitted

fabrics beildg) fldmmestkdsuatentihat the yarn or yarns is/are guided through

t he | oops Hb g gFarti cul ar,  arrangenment. The unraveling operation is not
carried out'’45 4St paraveiedlenp of thearmid Obber ati on  since, according to the

knifting tywss. Yim 29 Ropuhthin€d Gkintife E?S?Pooﬁn ng ag oﬂ[’lre%nﬁpe%dfabbr% to
| 1o be unraveled of the other varn (101)
(106)  First varn (102} loop to be unraveled
(107)  Yamn (103) loop contained within the first loop to be unraveled of the other varm
(102)
(108)  First yarn (103) loop to be unraveled
t5 {109)  Yarn (101) loop contained within the first yarn (103) loop to be unraveled other
than the loops in the upper order, which is not unraveled
(110)  First yarn (103) loop tangled since it can not be unraveled
{111)  Second yam (103) loop tangled since it can not be unraveled
(112)  Second yarn (102) loop in the second order which is not unraveled
2 (113)  First yarn (102) loop in the second order which is not unraveled
(114> Second yarn (101) loop in the second order which is not unraveied
(115)  First yarn (101) loop in the second order which is not unraveled
(140)  Fixed final yarn guide passage of the first unit for unraveling knitted fabrics

(141)  Third yarn guide passage of the first unit for unraveling knitted fabrics

1
‘h

(142)  Second varn guide passage of the first unit for unraveling knitted fabrics
(143)  First yarn guide passage of the first unit for unraveling knitted fabrics

(144)  Fixed final yarn guide passage of the second unit for unraveling knitted fabrics
(150)  Unraveled yarn end with two plies

(131} Yarn end unraveled

i (132)  Yarnend unraveled

(153)  First varn (151) loop to be unraveied

SRl




pul ling them continuously and then the determnination of the unraveling
order. of the yarns, 30 and unraveling tines and elimnation of the tangle
of the yarns becones necessary. Wiile 9 October 2003 9 testing to
elimnate the said problens, it should be paid attention not to formthe
yarn breakages. Al of the problens nentioned above ar & ©ectober2603 t he
stretchi ng-1oosening characteristics g constituting the base of the nethod
for unraveling knitted fabrics according to the present 5 invention and by
a machine f ugravel i n [t f.aby i ated by the said nethods. In
al | stages(%)t%é;oﬂ%r a\‘?glﬁ%) 3%03} a{?i fé)én,ﬁﬁria?&‘%aecessary the yarns of the
knitted falprisy Third ydri @S¢ RO @¥bd weserdd. | f necessary, they are twi sted
onto each other. The machine for unraveli n‘% (rni ttesﬂ abrics ac‘%:ﬁ)rdi ng to
t he i nvent (%) cBingilaspsonipingd thinghe third yarayeled yap £131h 1990 &9 PRyprRYR'sd, &y
fabrics. The ipcr. i Sttt : | j Fh\al t
nore than one t%nlgl? ?éga#ggﬁ}c éaﬁggédeghhté@e %Sdeglil lrlrﬁgil %%ﬁi%%dgl“&%gﬂﬁétyhgﬁ

kni tteds fabr{is1,wWseyarekhitted yogethe can be unravel ed. Each of the units for

o ohr 12 (K7 Benad Bp conangUmRhin A sAshd Sravat SO D IR 1A BERRAEIEL Al'e
Sal parts ) , N SO
yarn feeders %%P%Ei&e oﬁagﬁugh{:rp%it{f%&awm he et ifira@8bd, RehereABe ParBPr | NY

are included in e sal e yarns are actuated individually or all
toget her 15 RQysnaaliaroknittéictogetidi ng unit, yam feeders (18,19) or parts
acting as a_ spring,. The unrayveli.ng operation.acc i to. the invention is }i
rarted 11 RS0 oFREbIRBEETHEA R BT R gRr BRSoBR fheped o B 8 che © 1
di fferept unr QHgéihé"thHé‘h%ﬁrI?ﬁittfr;@%rd@%icﬂ%a%&hhbﬁliﬂr!méled_, What fRryaais not the I+
yarns have been unravel ed by stretching and then | oosening them

i ndi vi dual | y i($5ddt2rar katledtodethdre unravel i ng order and the case whet her
or not theyﬁv%@o ?een %rav?.l ed is recorded. After unraveling the yarns
i ndi vi dual i€ 7/t Z‘VQ WP W POt annot be unravel ed and are st opped up
thereafter @@ URsiveRd Bbdsllyas, Gidigkmathelwidsenipligs thereof if required,

until they aré unravel ed according to the order recorded. Except for
emer gency r(&{i Usmynled modelnaoy ysedne kuding With etdiet that the tension in the

! her ef r b dntr Cert Eeg BRAFL GRS i KRRl AR AR RAES, L  he yarn 1S
stopped up @6® MRRink ForluardvelRripeiifitbd fabrics with more than one unraveling unit
(201) Unraveled knitted fabric
(202) Control panel "
(203) Indicator table
20 (204) Pins for hanging knitted fabrics

(205) Hanger surface
(206) Control button ' o
(207) Warmning lamp :

DETAILED DESCRIPTION OF THE INVENTION

25  When there is a necessity for unraveling the knitted fabrics, the said knitted fabrics being
formed such that the yarn or yarns is/are guided through the Joops in a particular
arrangement. The unraveling operation is not carried out as easily as the knitting operation
since, according to the knitting types, it is not sufficient to keep the yarns stretched by
pulling them continuously and then the determination of the unraveling order of the yamns,

30  and unraveling times and elimination of the tangle of the yarns becomes necessary. While



During unravel ing of “the knitted fabric, when the tension on the yans
stopped up at the end of the knitted fabric or within the knitted fabric
due to some reasons is high and/or is mintained, the | oops formng the
continuation of the said yamget snaller because of the tension whereon
and then nmake the other | oops where the yamis connect ed Oatubleed003The 9
Cct ober 2003 10 tangl ed | oops resul tecé fromthe said tension prevents the
- other loops frombeing unraveled andthey forma kind of entangl enment.
Stretching the yans in order to elimnate the said entangl enent may cause

some br eakalgetingniot dlinipaie tle said problegs. tthdowldt benepid psRtion 1ot & ifoFRE 8@ ™and

t hen | oops &ar abeeS unravel ed by neans of high tension applicable to 5
relatively STFrORG yans, nostly it may not be possible to achieve this. The

high tension applied to the yans in order to elimnate the said
ent angl enenAll of lierproltemnment@ined hisovie agepsolviet] byitestetrbow-lbbeening rbrecterdistiche

yam and it may cause the m t reak. The | ane ension .. appljed such
TRt Tt i | formbte Hedarel Bameted i) Wit RonkS b BT 1RSI Byt
over comes t feediohGhil 8] aiRfchiffe T Aktdvelhg itk @MEs dpBiatdi B9RRe Q& ﬁlﬁthﬂ&&t. In

tangl ed so that they tan be to unraveled normally, thefefore the
unr avel i ng dpatagés ofi theannmvedlinpeopemtion,eid meotssaryHbe yaird ofr bl lamtedafbric is

exenplified by a,si Ietg'tted'e se abric for by three yans wth
single ply 51’%“8?1 a’é‘:‘]’gief—*? E#I?Cisé ."ITWe‘};f)F%‘BtF‘iﬂWP?? Tical in double
jersey or other knit types. In this exanple, the knit is unravel ed by

pul I'i ng t heTNaymbcH®r {rkiVeling Reitted@Rbricsl3drding e thedseniireoRikitts tofnotd thifhe
said unravel ed yarn ends (101, 10@)_are st opped up when 15 they reach to
f

the knit enend unif [foryunreyaling kniftednfsbriess Tdeangpese (inj e memben of s said anithe
I 14, 115 i i j . . th
oonS 145 prpliled R o AAlcR e n B ulAFaR] sibRakBlAP 5{d' e knifls! 1

| oops ( e contrnuation of another yarn

smal | er, dufbtie withembl€Agierean be tuheavyladieEach Of the W@ )for driaveliag dnittad gibeics
occurs (Figure 11). The case where the said | pops (112, 113) gettin
smal | er makeempicnihies basitopyty anfdopassages. et Hich PEHedre dPRFIIEIE LA A 2.

(Figure 11).. ; W ’ iﬁmff s ABCHaSmY 3 %Mf cept
for the yar‘r‘{g%gl}graﬂen?tg e Béeogsgfg%) 0 et eg@gilgﬁﬁgglggn, t he Io’oggij 110,1 11)
bei ng the caesd pringtarcincloded ih¢hessaiddmytarThe(ya08 precanntd indeduallyaorell eagzethee t o
hi s Langl e g S e oser! DOl 1a Bk B IBh §iring® oSt on on

The unraveling operation according to the invention is started first by connecting the yarn
or yams of knitted fabric to the different unraveling units of the machine arbitrarily.
Whether or not the yarns have been unraveled by stretching and then loosening them
individually is determined and the unraveling order and the case whether or not they have
20 been unraveled is recorded. After unraveling the yarns individually, the yarns, which
cannot be unraveled and are stopped up thereafter are tested by stretching and loosening
thereof if required, until they are unraveled according to the order recorded. Except for
emergency requirements, sensors are used to detect that the tension in the yarn exceeds the
tension necessary not to break the stretched yarn therefrom under this condition it is

25 understood that the yarn is stopped up and then it is loosened.

During unraveling of the knitted fabric, when the tension on the yams stopped up at the end
of the knitted fabric or within the knitted fabric due to some reasons is high and/or is
maintained, the loops forming the continuation of the said yarn get smaller because of the

tension whereon and then make the other loops where the yarn is connected tangled. The

94




unravel i ng by neans of the nmethod according to the present invention. In
this nethod, the 25 tension on the unravel able yarn or yans is maintained,
t he yans being stopped up due to any reason while unraveling operation
are | oosened by elimnating their tension and the said stopped-up yarns
are stretched again at atinme if required and in requiredOataber3003Thi s
operation can be carried out at an ipjstant when one of the unravel ed yans
is stopped up or when it is understood that they are stopped up after

they are tested or at an instant, whe . 3 f Wi e up
or i medi atf’%ﬂlfl‘galf’?%sr rfsr@g% ég%n{ﬂ%e. S@ucﬁ%}l%?nogf)eg’ggé r}g? é’%&g&)%bg?&%é 7.1
di mi ni shedyRivelearani MayeBmak khddf ehfagglementoStrététéngve Haie imokier @i dignitate t he

invention automatically or by neans of nechani sms maki ng@t he stopped-up
yarn bot h the said enfarglement may sause seme heakags dpthg vags dlthoygh B sriRgeBsHithg
froma contr ol [ ' t c vent t] ' he
conti nuati %ﬁmg?tg{' ﬁéd s"i[%{pzoé) - ucggsogr ﬁgapege%f rgg m égjagtg tcif%ggz rtr%Tg P)?air ﬁﬁp}(ﬁ gdbgkg}%
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tensi on nechani snms or sudden tension caused by the stoppage, apd they has
tangl ed t happlighiesthe ¥erns petderdo B’é‘nmar?eéb"e?aé‘g?mﬁ%é?“%ﬁh@emL‘J‘%?aé(@lélq%lﬂ’,"p’ﬂ cause

the | oop Qﬁk}e%_%gtt%gﬁb l%ronH@a%I?l,?zéﬁéﬁ? #@ﬂgéaiu%th@gﬁiahhﬁn ¥RME 1! IB@er tension

continuation ops re unravel ed and a force exerted on
the | oop gsplied suchrthdtliewillomn cgat tHeaagaangdy beromegmastlymseficdntiaoreb@nng it s

1o respective continuation of it. Th re[for , .1t .S pro idegl tBat thE | oop

fol | ow ng BRCTEHeT, foresaFeauises daipael e (pqrg diciney 53¢ RIS s ihat taEls apebe

met hOd’l%l 0&%&%]&&0%%@,% ol ﬂveﬁ}éﬁoﬁpﬂioﬁfcm hdi®ckitkikd ofithe sai d yarns
ee et ed the %(

havi ng n conp nitting order and being in stretched form
becones hel pful in receiving t_hgchgam which is required so that the | oops
getting sihe baid prodieni wageremplifiedby Beingly kit igggey fabrie fprmed byithigayi®h. The

li mination.of.the .15 st e d i.hed in t. i
Pl st at ol ingtcrrand orin aEp T LRGob Ot P FacREY 1f USSR G ohher
(110, 111) knipkyp¥€Nh til9 ekdiepl@ttheknit BOpSaveledDy pulid)g Bietyhinngds (HI1| €02, die t O

the tension of one of the sto?ped-_up yar ns (101535 in this exanple from
bei ng t angl@X). Birkase whereindvo gf the s2i¢ aneyeledjgam pagsd 91, p)2hazxsionped HR Wrsh n

fromt | Qo 1 i : i i . 'l er
previ oggl yategir%aﬁt}zg ﬁ)eﬂng% n?\r{l\%llﬁ%?%édo@ %gg%gl?%)%%pyrgléfgé)ggi( %g%gsregtgs %03) m ng
t he tensi oqanitd)eeingnie dohBd)atibeofond dfehe parhs (104} ardrthefoophfl 1341 1) baops

the continuation of another yarn (102) get smaller, due to the tension on the yarns (101,
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102), the said tangle occurs (Figure 11). The case where the said loops (112, 113) getting
smaller make the other loops (110, 111) within the said loops tangled (Figure 11).

20  Although there is 2 normal tension on the yarn (103) except for the yams stretched because
of the said reason, the loops (110, 111) being the continuation of the said yarn (103) cannot
be unraveled due to this tangle (Figure 11).

As described in the said example, the tension on the unraveled yarns is eliminated by
unraveling by means of the method according to the present invention. In this method, the
25 tension on the unravelable yarn or yams is maintained, the yarns being stopped up due to
any reason while unraveling operation are loosened by eliminating their tension and the said
stopped-up yarns are stretched again at a time if required and in required orders. This
operation can be carried out at an instant when one of the unraveled yarns is stopped up or
when it is understood that they are stopped up after they are tested or at an instant when all

30 of the yarns are stopped up or immediately after these events. Such stoppages are



(110, 111) (Figure 12). In addition, the loop (113) through which the yarn
Is taken takes sone yans fromthe own continuation of the |oosened yam
(102) and so the tension thereon is dimnished (Figure 12). Because of
that this | oosened |oop (112) of the yarn (102) gets larger, the first

| oop (110) of the other yarn tangled within this | oop fd Datébeg2@63 t he
order can be unraveled easily (Figur ];2). Since the force, which forns
tension of this yarn (103) stopped up on the loop (112) of the other yarn

(102) that tan I IS se n the | oo 114) of anpot her .101)
Uhat al o (SIGIRBET ¢ 1 Semapalal 450 P di bty HREN PR ALgE b e lGiRition 101)
| s | ooseneqyanthig ol By hib& ammcmls%&sl HAGR Ghelsh E@-Gﬂ'y@m B vkiRg a;uhat
the yamis [oosenéd to supply also further yarn F € other yarn (102)

t angl ed by mohstrétobglsac@9dig 1the ¢drbinand caniihg frgmrarcohigolsmited i n t he sane
manner, also tangled |oops (112, 113) of this yarn i s all owed to Ioosen
and gets I e nce |i ovi Q0

St ober - 20037 BerRl e pryelapR QP S5 it o Bop RRTae' 010 sbbhde-fh yipms 1.
t angl ed by ﬁbﬁhvged nlalley, td @ﬂ&ldi&anEvahiﬁhé/ﬁﬁpS(Ha@%bt Shalrt hueotfo tﬁehﬁ&t@la of
tangl ed | oops, (11 113, 114, 115) become free. The |oosening operation

can be carr th@der@mn magsharans @répd@ena@nsméamé by the siprPAse Aed thay Ras taggded the
t d t
Thobant whesid folidt 8% LBl IREL B Raf bl Ehratif, bRTRAREIRRURGY B GaE "

the knit ane fhBeengswmonAhé @armnd hﬁngacsmnﬁaromdfghet lbepmq\amll teefuntavtled afd 4 he ki
yam ends are | oosened by the use of the nethod for unravellng knitted
fabrics acc#res rgriedon H@ lg%geé%qg sAlSh £an8et larsre by s griogssacd yasp hemmt@nded

to be uggav ?Asﬁ&h@% r{ﬁg % 'it ¥ %ﬂﬁh?growgeﬁ ﬁﬁpﬁgtloc}pofofla%'rlé the order can

unravel abi |1t ang r cont I nue unravel these
yans. This bs u;maoeledjehlglbylz) Adsone chrasatre methi, dx:lmsemmg of Mbera,mdmsraeﬂmmd of

tensi on autQq n an and chi ne for unravelin
knitted fabfie "391 3&%&1 ﬁawebﬁpe@a%%etﬁ%n%%w ower Eich %% jrstretched
conpri sing %@é&&%ﬁ%ﬁlﬁ%&%@&%w%@% ) r@(ﬁ&&aasmmﬁqnaemwge&lﬁ the

comands gi ven by a control unit hi s operatlon wherei n the nechani sm
operat ed i ssmallerigetl lgger, dwootidi pyntteing ps edet e}rwnummnoﬂ’hcrmlmmatlpn adubed

d [ th d d t by_.t trol
ni t or Trandapregs SEbELPdPe el el s Hurge B B B fvR edstehice
W th a progsamiiideios)al Y@ t18$), BRVedtheihdsBel 16453 (1 1B 113) getting smaller due to

the tension of one of the stopped-up yarns (102) in this example from being tangled and

then being unraveled, get larger by taking the yamn from the loop (113) being own
continuation of the loop {112) get smaller previously (Figure 11) by the help of a force, the
20  said force forming the tension on the yam (103) being the continuation of the said loops
(110, 111) (Figure 12). In addition, the loop (113) through which the yarn is taken takes
some yams from the own continuation of the loosened yam (102) and so the tension
thereon is diminished (Figure 12). Because of that this loosened loop (112) of the yarn
(102) gets larger, the first loop (110) of the other yam tangled within this loop following
25  the order can be unraveled easily (Figure 12). Since the force, which forms tension of this
yam (103) stopped up on the loop (112) of the other yarn (102) that tangles it, is sensed on
the loop (114) of another yarn (101) that also tangles this yarn? it is necessary that firstly,
the yarn (101) is loosened and so a further yarn to eliminate the tangle. Providing that the
yamn is loosened to supply also further yarn to the other yarn (102} tangled by the loops
30 (114, 115) of this yarn loosened in the same manner, also tangled loops (112, 113) of this

yarn is allowed to loosen and gets larger. Hence it is provided that the loops (110, 111) of



unravel i ng order of” the yans attached on the units for unraveling knitted
fabrics arbitrarily according to the position of the said unit wherein
the yans are attached, after the yans are tested by stretching and

| oosening. 20 During these operations, it is necessary to stop imredi ately
t he bobbin whereon the yarn is wnded after the yamis $0efybed 2003

O herwi se, the stretched yarn can break. Actually, it is inpossible to
stop this wi nding of the bobbin at t A& instant when the yamis stopped up
in real atnosphere since the bobbin and the notor driving the said bobbin
have i nert itie thitdryarn hid3} singled dystbem, orteoppafH0shidil thnbled sbp pprowdingothehe

o 1 oot 95,BISANIED 8l IR ATER 50 108 Ry L e oot
syst em suppihgiihedial Bperatich dal®eFRERH B8t AdAMICRIB M thd RRtaftHerSHE H/SMY are

consists of a tension/reservoir arm (1), the yam gui de passages (14, 15)
on the sai dtopped umand i¢liseparforroed alsonfias thecyams(agg st aprerahan instant when all

tension/reservoir arm (1) .is connecte nelectrical, switch (5), the

sai d swit cr??P?)yaBEiaﬁegSt‘&’d)ﬁ? P qeR i the Gpe P{t%f’ ki ﬁl}dnﬂela Y8R and off by the
form 30 of said cam yam feeders (18, 19), a fixed yam gui de passages (21)

Wi t h novabl gfé @veeyand forhiap e 1A 3led Jabric 22)he yamyaids herisosencdigrsouse(©8e, the
sai d sensor providing that the operation, stops after . sensing the tension

wher eon t hengshads By anrayeling brkedifabeesgacseiding ©dhe sreset imyentions the feayion f¥ssage
w th novabl g ¢ | | kol mg: Marning i
command f orﬁpe%xeﬁﬁgﬁ{ot%%%%@??g?ﬁ{éﬁ Egggﬂgte&%@g} Fagr?%}j gde{ﬂglé :upll%gglﬁblc ntrol 3
uni't, the shbwldPechadgeable imiotdee tntominhé gutrre] dlossergmaos. Thik énpfovidad bhe
sensor and then giving, other necessary conmands to.the S%StEﬁl

Tensi onl% edBFPARIFMaFRch 1070 8% PRAL FaRPVS JEWIRyedulpmaticaly yin agy, Way; andbyfhey 5,
feeders (1 iU Rirl 1ol thE phddsltaRyenld £l pesOf
the vyam g%ﬁgktlﬁ?gﬁgﬁelﬁgﬁllﬁé}egBﬁgmy%ﬁi 3% Bassgge (21)envvirtlh m)vaEIeS
cover (22).coftipeising éresaimecbaes ererdiractnd ) pgmemaches t he yam f eeders (18,
19) by turning around a shaft (2) 10 in the case of tension of the yarn

Faservorr cieebnee et R i e bR LSRR SR el PO yhAER i michabil

el ectronic js %?&ﬁt@ﬂ i€ RAET 68 Ghetdding ¢ a peddstefrined] of Mmofilehtiptbaiced obigr tnhanyf or m
of the cam (4) whereon the arm ﬂl) .is attached as soon as the angle of
the ar m¥ 1)wayewukereis the saigrarderaredelqsopined by thip eeniigl wnit or manually, the said control

unit being developed in accordance with a program which evaluates and then predicts the

unraveling order of the yarns attached on the units for unraveling knitted fabrics arbitrarily
according to the position of the said unit wherein the yarns are attached, after the yams are

tested by stretching and loosening.

20  During these operations, it is necessary to stop immediately the bobbin whereon the yarn is [
winded after the yamn is stopped up. Otherwise, the stretched yarn can break. Actually, it is "
impossible to stop this winding of the bobbin at the instant when the yarn is stopped up in
real atmosphere since the bobbin and the motor driving the said bobbin have inertia. For
the said reason, some yarn should be supplied to the bobbin so that the breakage of the yarn

25  does not occur until the bobbin (23) stops completely. This operation is provided by means
of a reservoir system supplying yams, in the machine {(Figure 3). The said system consists
of a tension/reservoir arm (1), the yarn guide passages (14, 15) on the said arm, an
electrical switch cam (4) whereon the tension/reservoir arm (1) is connected, an electrical
switch (5), the said switch (5) being controlled such that it is turned on and off by the form

30  of said cam, yarn feeders (18, 19), a fixed yarmn guide passages (21) with movable cover



there will be a changein the |location due to the increase in-the-tension
on the 15 tension/reservoir arm (1) when the yarns are stopped up (Figure
8-d). Hence, that the yarn has a particular tension is disclosed to the
controller. Wen the tension/reservoir arm (1) is active under tension,
the pushing and pulling novenent is provided by a |ined Qatbentos3 (6, 7,
11) conprising preferably nmechanical springs (8, 9). However, this
function can be provided easily also iy nmeans of actuators 20 driven by
pneumatic, hydraulic or electrical current. Due to the angular nobility of
the cam a@é@aaﬁﬂhﬁﬁgﬁmaﬁa’é@t @34) dhe pag sersor By dings thagthe gipertipy siepy after
actuator. Pref AV ' ( IS i t or
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of the ?ené%g%no%HEﬁ%R§¥w§¥?k ??&g?ggﬁggﬁ ﬁgéaetgggﬁg t gﬁﬁ&?ﬁggo lq‘%he
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sai d spri ngensimmiresrioirearmi($) appraachas () yagu feddats OB, H9)diystummg ardundtzi shift {2

contained within the spring and this armconducts its force to the crank
(3) andt heb Be:Frst 8FFABB AT 8% Yarp ATE Fenobe IFREH JF s PR Perense 2B of

the pressurgsepetifithe FigvoiP 3R Hﬂiﬁ?bﬁiti@& hisdhQhesdRL ERMNEE sk G crBhict he
tension force directly on the tension/reservoir arm Wen the force

exerted by setwor gonngetedto a shassis dixed isetimuldted byethsiform oftheremadhmwihiredn the

renoved. Henc aggi t hat may occur .j,n the,.reserve m, bet ween, t he yam
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softer fixed sprin 9) b ushing the 10 arm backward slightly such that
it willln ottcgj&msc%wggbm the gyams are stopped up (Figure 8-d). Henc%, thaty the yarn

has a particular tension is disclosed to the controller.
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When the tension/reservoir arm (1) is active under tension, the pushing and pulling
movement is provided by a linear actuator (6, 7, 11) comprising preferably mechanical
springs (8, 9). However, this function can be provided easily also by means of actuators
20 driven by pneumatic, hydraulic or electrical current. Due to the angular mobility of the
cam, also an angular actuator may be used instead of a linear actuator. Preferably, a spring
(8) is placed between the said actuator and the tension arm, the said spring having the
functions wherein it softens ihe effect of the sudden movement of the actuator on the yarn
and it compensates the sudden tension changes on the yarn. The mechanical damping
25  spring (8) can be also a hydraulic, pneumatic damper, according to its position and the
operation conditions of the machine. The amount of the tension on the arm (1) is provided
by altering the force of the actuator, altering the lengths of the moment arms in the system,

altering its tension at the beginning and using springs with different features.

The actuator which is preferably pneumatic and comprises parts (7, 11) connected to a

30  revolute joint (45) pushes the spring (8), the said actuator rotating around a fixed support



Yarn feeders (18, 19) and yarn w nding drum (26) allow the yamto be
actuated. The yarn feeders (18, 19) can be actuated in two direction
preferably by neans of a single nmotor (33) since it is found econom cal
with use of a common belt (20) and al so can operate easily. In the cases
when the arm (1) is closed since the anount of yarn di mmOetober 2603t he
reservoir, 15 the yarn f-eedi ng cyliqgers (18, 19) can rotate in reverse
direction, opposite to the normal wnding direction in order to | oosen

t he stopped-up yarn. The yamw nding drum (26) .is actuated by a potor
(28) wit h (3A)j e tisisaid spangpushes the RiFsOR AR cHPANBHYgd &Y &) BEPP; |WE’FEEE
system by the aid.of b : I nsi on
on the ar r%or(ltﬂnegivﬁéhrnéetl%egp r}e/{% %Iﬁeﬁlgk:%trr’%(:élr@emtsst%pgﬁge ﬁ%ﬁﬁfﬁ%ﬂgﬂ%ﬁﬂﬁ gl? t he
yarns in thRidnae®med arnilqCy badaks sietcBi. t Thes amase, oft the pressuse ythini thet he
reservoir passes to the ‘a/f:arn_section on th? Eabric side in, slltretc ed form
and then |RBeyBHic Ep@alpn ¢eterppnes othgt AHAUTT Ot Hae yIgpHos Eﬁenalrfé%? Yi RBet€ (18,
19) inr i ion (Figure 8-a). Hence all of the functions

consi s{}i ng&gkiﬁﬁ%@g%#éati on to tension to the yarn which is unravel ed
such that it can be adjusted according to the characteristics of the yarn
and knit, When thenfoval exefted by therstugnr tshelininatedy tharignsaant phghapgp vl be2s g

reservoir are caryied out, by ans of an.integrated syste In.th ases
when an aé?‘?’()?éedac{{?f%o?agﬁ}nfe’ Hgf_rﬂgyego,cc‘frhén stﬁ"r:’ et®eHEY Xt r}‘?ego?' e de Vah

tensi on/ 1 gg&feMOb th@EH?,sﬁge_k (5145, BRLA R ARA(ID ¥ tIROMSE &l fitdr Ren aRderbwitiieans
of a spring (9), the said spring bei gﬁ connected onto the said arm and

beei ng fi xeuovsbte aewersis prayidedtbiyaneant ef a sglatively soRer Bredapsng (Mwhwghingthso i n
this case, since the.tensi ecrea ; .eservoi r 30 anount

i ncr ea@es;mﬁé&%ﬂgglﬂ yts'éé?'rh}ggi“nvt@ﬁ%g%w 3’1 egrrl%(gge, of the yamwhich is
not 9 QOctober 2003 15 unraveled is provided such that the bobbin (23)
wher ei n t gari dadeis 1 3yA9N aAieblydrin eeiing dmoh (26)cdllost thel yan torbanstuaiéd. hy yamn

wi ndi ng drum (26) wherein a mptor (28) .is connected thereto, the id
mot or 1ot afepdeE (il%’ o e bagsiugicdde W%ﬁgeca%w%ﬂ@ ‘3361_1’53“6 S%ﬁlﬁgleéa?'ﬂﬁor@@i ng
ability tosins%ri i %un;d%@l{o cat Wiihtsé ¥f 20 OEPe1B@BPAdeTsoY@h BPerhi@ chdil. In
reservoir an erefore the force on the 5 tension/reservoir arm (1) is
decr eased. tht\bsses ivhen thedhermi(i e closedysine the pmpwitof yam dimirgshgsimnthe r¢servoibobbi n

(23) is turned i _he djrect] of wnding slightly and the he ampunt of

yarn it hige YF“@S@? e Fﬁlnéerﬁlg,ﬁ? 38) Sigrorae gr(?ygﬁésg‘élﬁec%ﬂlérogmﬁm%i eel}otglpngl, t he

tensi on ong{ A6t BRSHGN ' 88" tY Mdsen the stopped-up yarn. The yarn-winding drum (26) is
actuated by a motor (28) with adjustable speed and with a mechanical or electrical brake

system, by the aid of a movable shaft (27). In the cases when the tension on the arm (1)
increases as the yams are stopped up, the amount of the yarns in the reservoir decreases. In
20 this case, the extra yarn in the reservoir passes to the yarn section on the fabric side in
stretched form and then loosens the yarn, by rotation of the yarn feeding cylinders (18, 19)
in reverse direction (Figure 8-a). Hence all of the functions consisting of the application to
tension to the yarmn which is unraveled such that it can be adjusted according to the
characteristics of the yarn and knit, the removal of the tension therefrom, and acting also as

25  areservoir are carried out by means of an integrated system.

In the cases when an active actuator are not used, the stretched form of the
tension/reservoir arm (1) is maintained by a constant force and by means of a spring (9),
the said spring being connected onto the said arm and being fixed but more rigid than the
one in the previous method. Also in this case, since the tension decreases as the reservoir

30 amount increases; the tension, to be intended to decrease, of the yamn which is not
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arm (1) and so on the yarn increases. The yarn (100) is guided through the
fixed yarn gui de passages (21, 22) with a novable to cover and the
passages (14, 15) above tension/reservoir arm (1), for one or nore than
one tinme so that the said armcan store the yarns of nore amounts and in a
smal l er space, onto the latter (Figure 2). Therefore, thOctobee2dsd yarn
anmount increases and the tensions camsbe controlled easily. A so the
tension on the yarn becones decreased when the yarns, which are guided

t hrough t he _passages.. .ent M | t
force 15 e%%&f" %ﬁ‘?%r? r?%gé&fg%?%%{;toﬁg@bﬁ eé%ﬁﬁg‘ﬁ’ﬁé‘i ?%?Z““E E:‘leg]r(\ig‘lﬁ g&%/r éroci,@‘(fg}gvoi r
arm (1) ar Qctghte@byg hronsoTd yahpoidingdiren (2B whereinh tvoerg A8 )X ik eoinected deetd,n t he
nunber of the passages appears to be as an advantage,m%h%re exi@? sSome

di sadvant adfgssaul faptot Tosating nkoth pre diresHansaseardisg i Heogpmapdigving gality to

passages, | Ear]#.ﬁ,sro%%efs{sir% .mh%eﬂ%ﬁ%ﬁlﬂgygﬂim tHEreb HoiVREd@ER fo e FREE & el T

because no rtia incredses to the I ocation of great nunbers
of passagesenshofredeh@irsmind 1) i ds@emsed. 2hdnhieisajesiradmginerttensighouthid ybm, the

det erm ned dependi ng on the usage. Preferabl t ssages (.14, .15) are
used above bphRn{Ehds ‘GHFF‘&@P@HP&‘OBPﬁw(‘ﬂ“%sﬁ’gg%aﬁtpﬁpﬁﬁéﬁ‘g% 0%8?’1" i i
unravel i ng knif}qd &1?%%@?3 dé%%&&e%rtﬂé}!ew Thigros itk PAISAELH: WrBiohkERALIed by
t he use of two yaPn eeders (18, 19),” the one first fixed input passage

(21), and tahe (Dreadfso secthepassageas¢2) w th novabl e cover. 25 Wiile the
unraveling operation is carried out or the test in respect to

| abi ity of .the. - farmed. o |
osenca. 11 e ADisetlel hBnll s R e buiddpds et 05 SHNGRN G oIl L5
to negafy Veol&nl WL ﬁﬂsf'.a]fg&f @aces Huedtchdi@dl/resdrvainame f9LRr bhie off erethdanemici on

of the yarn flow in different regions on the yam The yamend in the
wi ndi ng” r dighcosw that thesaid eme eancyiere thenvastafanss amppnts ard Wi SASET 1§S% 8B%on

(Figure 2)., The tension, 30 i ' ' LA LY REQekiohOcdriaVi de
that the urﬂ’%{;‘gf’ri(ﬁ 5 éTﬁ%eté%ﬁef g{écrhségﬁ? &g% @&?@B@r%g@% 1 plgrtfcu ar
level for ygheMekddagiyt Meso/me fensidl Wwhehy i becaadsaiperessed rwhch ¢hanyanal, mdpichi de.
When it is necessary to | oosen the stopped- U@Fyarn;

[ It f th
t ensi on on FhEuidedrhroughi Bp presagRsoPREs ANtk BN Haésagfflog@fs’igelt' Iﬁ% ’g%ﬂaﬁt, t%f‘}ffe
oo . . ‘ _ ! .
the unr Buel B Ao e Dafl et RGRAET sinkl BY RALEnAEDRARh BF) o sulclRI A | 1

loosened suddenly. Although the increase in the number of the passages appears to be as an

advantage, there exist some disadvantages such that some frictions that can be formed in
the passages, it is difficult to use the machine for workers who operate it, because moment
of inertia increases due to the location of great numbers of passages. For the said reasons,
20 the optimum number should be determined depending on the usage. Preferably, two
passages (14, 15) are used above the tension/reservoir arm (1) of the said machine for
unraveling knitfed fabrics. Preferably, the said passages are supported by the use of two
yan feeders (18, 19), the one first fixed input passage (21), and the one fixed passage (22)

with movable cover.

25  While the unraveling operaiion is carried out or the test in respect to unravelability of the
yamn is performed, or in the case when the yam is loosened, the frictions between the yam
and the yarn guide passages leads to negative tension differences such that it increases in
the direction of the yarn flow in different regions on the yarn. The yarn end in the winding
region is more stretched than the end in the unraveling region (Figure 2). The tension,

30  which is given to the arm in order to provide that the unraveling side is streiched to a
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5 below a particular level. In order to reduce the tension differences
formed due to the frictions in the yarn guide passages to a m ninum

val ue, cylinders with slippery surface (yarn feeders (18, 19)) are placed
to one or nore than one passage wherein the yarn is guided, the said
cylinders rotating in both two direction preferably by 9Gatubep0a8 si ngl e
el ectrical notor, according to 10 a ggmuand. The tension differences,
formed due to the friction on the passages by guiding and wi nding the
yarn around the. said yarn feeders (18, 19), have been. m nimzed and al so
it has beepartigiigelevelnfor yarayeling the pmy eyse ormubreRliaie hidn thiivadipgeide.
unravel i ng r.af.l i i 0 . .est . :

unr avel abi I“ﬁ’fgg 1@#5 1%Igeegsy rt;&lq{;(gS%lgg}ef %Hr)ergg,qut e ’sgr’?ﬂtggggr&g@&%ﬁ g‘% éhsc é|lrrrr11 t he
di rection whickamdrépped amdrd tib 1eossttieageny ek ddctignsvihitht yas fedd eassdgean t he
15 possible velocity of the yam K Meanwhil e he friction between the yam
and the yaPi§vesHetensioy ?%@Fé’%@l\%ﬁé‘!’@ﬁl&@m%&g@ ICCIgATRE 10 ¢ fiue
elimnatio : ge problem occurring since the yarn is pulled
and und%si?%g&? ns?gﬁﬁggaforned on the yamis provided. 1In addition, it
provides that the high tension on the yamat the unraveled knitted fabric
side is nhiotdai treckdacedihe Hensicandifforeness fomeedydue tatthe fiectiphh én Ay wimlguide

reduced. 20 When it i.s. desired t educe the tension. on e | ed yam
he said yBIPHERM Agitay e svBdgRYES il SRRET Ty G TR D £
removi ng tPﬁcé@ﬁ‘ﬁ&&”oﬁﬂoWa@Bﬂé pERYEVRhereinSth® G8mi s dusdedSteradl &yldinders

termnate the tension only due to the friction of the yam which is
st at i onar y rdatinigrin bethdwp dirketien referelly by ineans ofj asingle elpeirieal motdy, weprdigne

back tat | i,th too. . 5. tens i ch.exist
ot e i S8R i dengicf Jscrihc3P iR L6 5 GE RO bR BenglObF Pty o5
i s elim napgbwhididethe yamtahsagd Wl ydie foradrs QUBDL9Y, have tebe misisdsed aind also

decreases, the arm (1) takes the nore closed position and this situation
i s conduct échas beemhelpedthe yem|to dapulled for pnigyelingawdilg theunrayelipg preraiigiid ct ed
to the act . [ ' 1 5b a8 ( F z r yam
| ooseni g Saue ph ke isiee GO Blck bf Bl fimils BorfonhBEAEL DA feclide

rot at es i nrdt@eeirsthe da@ctibinr &Cytarmo Aot Fand uwich 8-sarface YrelOcity lndhich2i® Aastet Thakhthe t est

in respect to _unravelability of the yarn.i erfornmed as described.in the
fol Ow-plﬁg possible velocity of the ya¥n. Meanwhllf;,/ %er}nctfon etween the yarn an tﬁe yarm ?eeders

affects the system advantageously. Hence, the elimination of the breakage problem

occurring since the yamn is pulled and undesired tension is formed on the yarn is provided.
In addition, it provides that the high tension on the yam at the unraveled knitted fabric side

is maintained and the tension of the yarn at the winding side is reduced.

20 When it is desired to reduce the tension on the unraveled yarn, the said yam feeding f 7
cylinders (18, 19) starts rotating backwards by removing the tension on the arm. However,
since it is desired to terminate the tension only due to the friction of the yarn, which is
stationary during the backward rotation, it is sufficient to perform backward rotation with
too low speeds. The excess tension, which exists at the unraveled knitted fabric side and

25  should be removed therefrom, is eliminated by this method.

When the yarn amount in the reservoir decreases, the arm (1) takes the more closed
position and this situation is conducted to an electrical switch (5) by means of a cam (4)
connected to the actuator taking passive condition (Figure 8-d). Therefore, the yam
loosening operation is started and the yarn feeding cylinders (18, 19) rotates in reverse

30 direction (Figure 8-a).



(Figure 8-b): The actuator (11) becones active and yarn-feeding cylinders
(18, 19) begin to rotate forwardly. Wien the unraveling operation is not
performed, it is continued to keep the arm (1) in the closed position
since the anount of yarn in the reservoir is not sufficient. 5 By neans of
an electrical switch (5), which is closed by the cam (4)9 Ootubec@dB t o t he
arm (1), the controller is informed,gbout that the arm (1) is closed
(Figure 8-b). In the case that the yam can be unraveled, the armis
opened, so the cam (4) noves and the electrical switch (5) is opened by
means of thge ééyfmfe& £h® mkﬁﬁltmh& HemGa @rf&ﬁegrag gLsehbdadn Aol R eni ng
of yamis conducted to the user (Figuré 8-c In this case, the actuator
becones 1Q@Figotei8g): Aheladtbetory(hth Heemnhsragtlwdrldndmrbec(m@gylmgyrs |(bEt, at)ﬁ)egm to

forwardly. In t cases, of that sto occur. after arnls
stret ched A BV oBER s GRS PRSTRRG 1S H B hdl 18 SHSTHER Fofeh ar e
repeat ed. &J&ea? inChe a%sedtﬂaemaﬁ&lﬂeé @k ai%&at of arith IHe resRRloIME hotl ITCYAL N

f eedi ng cylln ers” (18, 19) rotates forwardly (Figure 8-d). But the tension
on thesar By myansrwfmabemcdwwdeh {Hewhich umctlomﬂ by Hize sean(4) monriveted ¢ thevaon r

hes t | | 1 t hi i
Conduct ed. (B HoRner 3 Frnfl thonb Bt 52 afeS THuf BPeaPiebth SoET Byt ani cn
the cam (4)nd girﬂ%aﬁfbﬁa surkdRle82iHd £RAMs i, 660 RReedne M)t Hotditnanie elkdtritdti gure

8-d). Here, e notor (28), which is connected, to the w nding drum 826)
havi ng funcsmtgm(ijfxs opqxed bwrn@nﬁgf the tbmwédleumﬂoan@ﬂy @b @%stteychm; a8

war ni ng set frromthe electric vmtc he. cont r.,ol | Eigure 3).
A'so ¢ he. botFie skySuit FRuiiftln B e Elle B, BTN Bl B e
bobbi n 1@23)acwwlanwumyaﬂgfeédm%rbﬂ&ﬁ}rs(1T81e9)exfoateeﬁorward1ys provi ded that the yam
(100) stops imediately w thout breaking, the said yamis winded to the
bobbin (26) after being unravel ed. Becal;aft thhe w_ndi n druc{n st ops .and

Pl i

conti nues 18 thegsrsof fhag Sa@p Floppage Mmay oopy & Kenisstisiened prd e apavelBei ¢ i s
made up of I S

ol T ow and Beril 5, 8 Béhe Mofer b ieBlatdd, Y hbidiBtos e A0LHE: ) B0
yarn 25 caractiees theytmufeeding eplipders (68 W)rrgtatwn farverdho@lgune 8-8h @ubtiiemctmloa wnf ace
is rough so, that jt can rot e the bahbin and then nake |

bt Ty 5 Chd, B 0 insforprrcsings SRS ame 94 he e B e e Pa arichs B gBie desier o
exists ﬁ t QR B5 iS SRRRE, bR} castiil EdhduScPicehE taioliePbyBENANbCHRE cRULEAN and

w Il sense the breakage of the yarn. This electronically controlled

swi tch can ssmoseﬁ)tvﬁmchphemé@ tarhis offethg saivl dam beigg permacted taathe kinn () Soigure

iOP eir gt IaO][l i %n% %g{gls g}ort]cg' \Evhllclq 1src%ggec({'ed, ttOQhet \led%%rd?untl g\pmge Itll %I nce
yarn winding is braked immediately directly by a warning sent from the electrical switch or

by the controller (Figure 3). Also the bobbin (26) stops immediately due to the friction
20  between the bobbin (23) and winding drum (26). Therefore, it is provided that the yarn
(100) stops immediately without breaking, the said yarn is winded 1o the bobbin (26) after
being unraveled. Because the winding drum stops and continues to rotate frequently, its
inertia should be little and so it is made up of a light metal and in a form of a cylinder,
inside which is hollow and on which there exist some slots such that directing the said yamn
25  carries out uniform yarn winding on the bobbin. The bobbin surface is rough so that it can

rotate the bobbin and then make it stopped, easily.

In the one of the passages (21) wherein the yarn is guided, there exists a tension sensor
(32), which is preferably a mechanical switch and will sense the breakage of the yarn. This
electronically controlled switch can sense the presence of the yarn during yarn unraveling

30  operation and during the test in respect to the yarn tension easily since it is a fixed passage




9 Cctober 200318 with novable cover, the said switch being also used as a
passage. The machine for unraveling knitted fabrics according to the
present invention can unravel the knit with different kinds of choices by
using the nmethod for |oosening and stretching the yarn in different ways.
In a node, being one of those nentioned and bei ng defi n@dDe&sbér Z00der i ng
node in the nmachine, all of- the yarnlzl exist in stretched format the
beginning. If there is no any data thout yam unravel ing order, all yarn
ends in the fabric to be unraveled are aligned by the controller in order
to test arwithmoviably coveinethe eaid pwitch heiehalse 858t 4ndPAHECyarn f eeders of the
sane systemare activated individually by the controller and then whet her

the yarns are if.a sui f.oem it i ; i s
Lenston 1 s The i By uhAfuifhe EEA QS LT ANE Wb pheRARTONLR Ean A0 2
this dur athemitiwitl didkeneRindnaf tHoices by esing dheymethod dbr loviengpgtane stetdeng i s

tested. Maintaining the tension on_ the unrayel able.yarn, . the ayelin
operation BF )taﬁbms‘gffﬁfe%‘?’?ysi o 2 @Ads, BEing onf 1"iil OS?%‘N‘%‘S{#@@ Q?IP%H? {“ﬁg War g_,
whi ch has Pﬁ@ﬂl&é glé?‘?ﬂ]eﬁ?%nd&?iﬁe’%t of 488G ami SfistliH sirbiBcd B&h af b€ beGhMing @I N IS

placed in the ose to be tested. After the yarns placed in
the order fikrgpievioons) \Wdafaorbdue starraaraveliige drder,hell sysiml epds rini the t sbtiedo

again. If the |ast tested rn does no cone, and t here.exjst.s np _an

o? her yar nb% Fofaysleg, H@r‘ﬁ‘g?gfg byet c‘fqnbrﬁh?ff n ﬁédef)gaetlgai %r%ftfaﬂ’ys h@ﬁ. %nﬁ*ﬂ%

yams, Wwhi CHngbl?a\ﬁ?sn{‘Qﬁd %"?am%‘ée%eﬁ%ﬂ MEeChaRs HREHI M6 afichtddRARIdUMY B thave
efl a

cone, are ned as active. Wen the yarn being subjected to unraveling
operati on centsdlepaeidthepwhether theyards arg io peiiable forex tobs uarryeleh ds eanprallesh

mechani smqf.that yarn is.lqgosened. \We | I_of 20.1h her. .. e
st opped®up,MspiEn Pfs‘,m%?ﬁ"beﬁ t?fﬁﬁ?rﬂe ﬁﬁ?/%d?b@g agnnsr gglgb e‘%, Eogrcéﬁitee‘gltﬁgg b
i ndi vi dual lgratish & fobstded BRI 18 Mntedfll GarmbPRUbWg!the bRlet i @3ted. daiatainirgl the
according to the predetermned order. If all of these yarns or several of

them cone, tankien pa e wosetaleaiam, ida unraveliag opfadtionaf e wideram contipued land
yarns. def1 Nod AE MG e P hE LS ButaS phiome Fr (T SR b o

yarns defi en nb6 any actlve- I ned

25 yarn exXiygdnSis iplhctdé e Tr@Mbehihd itlfost 6 betested. ARer the yanmiphgedithepedeat i ons
carried out through out this araﬁraph_ are repeat eg. But aq[: al i gnrrent S
made byi5t alprevipusiyeopiesiare tastedntha saif iyag: is destrdrasaia. H4hs lasy tgstedyyam dges ot

ordering, the.yar H’fercmé}gs?élndﬁlﬁﬁ/ Jihe yaRSh ROGELD el dedectich SQABordkSis finished.

The yarns, which have not come, are defined as passive and those, which have come, are
defined as active. When the yarn being subjected to unraveling operation is stopped up, the
winding operation stops and the tension mechanism of that yarn is loosened. When all of
20 the other yams are stopped up, the yams, which could have been unraveled, are tested
individually, starting the yamn, which begins to be unraveled at first according to the
predetermined order. If all of these yarns or several of them come, the yamns coming at that
time, maintains their activity and those, which do not come, are determined as passive. In
this case, these yarns defined as passive are not tested again. When no any active-defined
25  yarn exists in the system, it is turned to the beginning and operations carried out through
out this paragraph are repeated. But an alignment is made by taking the previous unraveling
order as basis in this test ordering, the yarn, which has the most possibility to come, is
tested first. If no any yarn comes, this test sequence is repeated as much as the programmed
preset value and possible entanglements are eliminated by intervention of the operator after
30  stopping the tests. In the other usable choice of the method of the present invention, which

can be defined as continuous test in the machine, while continuing the unraveling operation
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tested first. I'f no any yarn cones, this test sequence is repeated as nuch
as the programmed preset val ue and possi bl e entangl enents are elim nated
by intervention of the operator after 30 stopping the tests. In the other
usabl e choice of the nethod of the present invention, which can be
defined as continuous test in the machi ne, while contind @gtobbe2e0d avel i ng
operation 9 Cctober 2003 19 of the upgavel ed yans in the system at the
sanme tinme, the test of the stopped-up yarn is continued individually.
This alignnent is made according to a programdata, the said program data
predi cti ng of e yarayeled piareh i Gieesysismosh thoysame bimes Wieitesy obthe gloppadruptyam i no
any vyarn cones..the . efit 1 }.S amed
preset val ge' %‘Sd ép%‘(’)lé%ﬁ@l l:eI?1 Ee%n%l%%@n%n é&grgcgc%gﬁ%%ng%bggg@ ‘lwn ed?%/g% i on
of the opempajghim ahtagiredittippthd gamhehichesings prabatlperiitailgerat fitdelfpoasgnt

I nvention other than that is defined as the continuous tension node in

t he machi n@am; omesctie tesk repetitign jsggpiated s MvRhatrcthe Bragrammed presetyalugyasd e m

'l of th NSt .
" the SyePef SnBhdefR} aicMRHERLEREhRETon M EonRR0r aBS MR HPLA

stretchingtamd | ooseni ng respectively and the yarn, which is unravel ed
before, is searched. This alignnent is nmade according to a program data,

o an 1 LU 2 B ke e B S0 R S o S
yanms are stydeGhest Bithine2ih&e Rkis! & 1Rt snd Arielabld gardlid BRNVHEMI 1 bPAE

according to a programdata, the said program 15 data predicting the yam
whi ch comeyams afeakspy inagtistchedaforiny Bairassporf iy whole yamp én thagysiem stoppatbsf thet he

test repetition_is repeat as o s th rogr.amed. preset..val u nd
bossi biil ahrart EeiBs e Sederh Sy Hter et PR DB P ehi B B,
after stopRaRg wiiéh isCairaveldd8efBiQiis Cedddhed e Whik dlighec@ll isPinh@S accvkigphiocan be
used together with three different choices of the present inventlon

descri bed Presran dptg, the seid iprregan datg peedipbing theryags el ¢ases probgblyaebifrgrily he 20
machi ne. Thj [ [ L0t i d yakn
oy, Vinen S ahfiaF Wikas? e bibn 52Gol B OBl b ¥ AP Gt WAUHORANRR
t he mechaniaggiepniaahie iférne MHS atifnhdéie is iaderncqirdiag tod progaindad, g shidet&iram ar e
subjected to a test at the same tine, in the knit order_ _determ ned during
the test. oDataipmeicting the vasmaguch comen pbably afitrily ghaidielallingdap saacaney .

the test repetition is repeated as much as the programmed preset value and possible

entanglements are eliminated by intervention of the operator after stopping the tests.

The choice of separation of plies, which can be used together with three different choices of
the present invention described above, is described as the mode of separation of plies in the
20 machine. This choice is used in the knits formed by more than one yarn ply. When each of
the yarn plies is desired to be separated in this knit, the mechanisms wherein ends of the
yarn plies are connected thereto are subiected to a test at the same time, in the knit order

determined during the test. During the stoppage, each of them is loosened independently.

In the event of that the same knit order is formed by more than one yam, the prbblem of
25  separation of plies appears: In case of that a fabric knitted by a yarn with two plies is
unraveled together with its own plies, the yarn (150) with two plies are pulled by a tension
mechanism with each other and are unraveled (Figure 13). But during the knitting, due to
the different extensions forming since the plies of the yarns being used have different
features and there are the resistance differences in the yarn feeding systems of the knitting

30  machines, although the yarn ply (152} is stopped up after reaching to the knit end, the loops




In the event of that' the same knit order is fornmed by nore than one yam
the problem of 25 separation of plies appears: In case of that a fabric
knitted by a yamwith two plies is unravel ed together with its own plies,
the yam (150) with two plies are pulled by a tension nechanismw th each
other and are unraveled (Figure 13). But during the knitgQogbede03 o the
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f or med Yur ifiegn eash athst fuggtodensiareqyalifsh o 8YIET keasony isgievsated wad & thise FFasaRd

it is prevented that they make the unraveling operation difficult. Furthermore, during

unraveling of the knits formed by yarns with single or multi-plies by the said method; the
stoppages of tangle and entanglements of the yamn pinches can be prevented by means of

torque to be formed in the yarn by twisting operation.

20  Hence, the stoppage formed during unraveling of the yarn desired to be unraveled with two
plies (Figure 13) can be solved by giving a false twist to the said yarn at the end of the
knitting order (Figure 14), or during unraveling operation (Figure 15). The yarn guide
passage (140) in the center and another passages (141, 142) opened outwardly are rotated
with a very high speed and in the axis of the yam flow direction during unraveling

25  operation in order to give the yamn a false twist. Therefore, due to the frictions at the inner
surfaces of the yam guide passages (141, 142), the yarn guided through those takes a false
twist in an axial form. This twisting operation results in that the yarn ply (151) which is in
more loosened form by extending upwardly is winded onto the yarn ply (152) which is in
more stretched form naturally. In this way, the yamn plies could have been unraveled

30  without separation, or with minimum separation. Since the said twisted yarns (150) are



plies (Figure 13) can be solved by giving a false twist to the said yarn
at the end of the knitting order (Figure 14), or during unraveling
operation (Figure 15). The yarn guide passage (140) in the center and
anot her passages (141, 142) opened outwardly are rotated wth a very high
speed and in the axis of the yarn flow direction during u0ceber 2008 25
operation in order to give the yama,false twist. Therefore, due to the
frictions at the inner surfaces of tlhe yarn gui de passages (141, 142),
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performing the twisting, and being closed in low speeds and then providing that the yam is

left as untwisted (Figure 6-b). The false twisting mechanism is actuated by means of a
motor (33), to which cylinders (18, 19) rotating in both directions (Figure 3). The motor
20  turns the false twist housing (34) simultaneously and so it provides that the yam is twisted,
the said motor rotating the cylinders in the direction of yarn flow during test and unraveling
(Figure 6-b). After the tension on the tension arm (1) mentioned above are removed, the
motor provides that the twisting claws (39, 40} closed by means of springs (41-42) in the
false twisting apparatus (16) (Figure 5-b) can move freely in both two direction of the yarn
25  flow (Figure 6-b) since the motor (33) rotates with less speed backward and then at the

same time, it turns the false twisting apparatus (16) backward more slowly.

The claws (39, 40) of the said false twisting apparatus (16) is closed since it rotates in
stagnant form or with low speeds (Figure 5-a, Figure 5-b), and since it rotates with high
speed, its claws (39, 40) are opened in order to carry out the twisting operation. There exist

30 claws (39, 40) with hollow middle part, within the housing-like portion placed in the anti-
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| eft as untwi sted (Figure 6-b). The false twisting nmechanismis actuated
by means of a notor (33), to which cylinders (18, 19) rotating in both
directions (Figure 3). The notor 20 turns the false tw st housing (34)
simul taneously and so it provides that the yamis twi sted, the said notor
rotating the cylinders in the direction of yarn flow durg Ogtdbes20@nd
unraveling (Figure 6-b). After the gn5|on on the tension arm (1)

nmenti oned above are renoved, the provides that the tw sting claws
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The said mechanisms are actuated by the yamn feeders (18, 19), which also reduce the

friction resistance of the yarn (Figure 4). The twisting mechanism (16) connected to a
separate shaft is kept in inert form in order to be used when necessary (Figure 3). There
20  exist a spring (30) between a fixed support (29) and a crank arm (31) connected to this
twisting mechanism {16). The said spring (30} is adjusted such that it can maintain the said
mechanism in an inert position when it is not used, and it can supply the pressure, which is
required so that the twisting mechanism is actuated by the yarn feeding cylinder (18) of the

rubber surface (35), when it is turned countercurrent (Figure 3).

25 The machine for unraveling knitted fabrics is controlled by an electronic control unit with a
microprocessor. The said machine being manufactured by combining more than one
knitting system is designed such that when it is desired to unravel more than one tricot part
at the same time, the control system can carry out unraveling of the said parts separately

and independently from each other.

30



15 said way take the required position and then carry out the false
tw sting operation (Figure 14 and 15). The said nechani sns are actuated
by the yam feeders (18, 19), which also reduce the friction resistance of
the yarn (Figure 4). The tw sting nechanism (16) connected to a separate
shaft is kept in inert formin order to be used when neceestubérbdpure 3).
There 20 exist a spring (30) between 23fi xed support (29) and a crank arm
(31) connected to this tw sting nmechanism (16). The said spring (30) is
adjusted such that it can nai nt%f {I\QS said nechanismin an inert
position when it is not used, a H an supply the pressure, which is
required so that the twisting nechanismis actuated by the yam feeding
cyli nder (1B) Aghethefor ppghding&pitted Ebricgemprigingthg follpwing siape af;
countercurrent (Figure 3). 25 The nachine for unraveling knitted fabrics
is controlled e {; o] I | ' e
sai d mmchi ro. g BEERLERRLG EkCh: Yk (R0F TP BERREGE TR "
system i s desk@gfeting saith yaumadr yenen(101,1051683 Hiyreguited penpdvademardeartduantoone
tricot part at the sape tine, the control systemcan carry out unraveling
of the said péF‘F%m%g‘ﬁFé‘f‘@V?)ablBWd i ndependently from each other. 30 9
Cctober 2003 23 CLAIMS 1. A nethod for unraveling knitted fabrics
conprising Ih?ediﬁh%@mr!&}sﬁﬁﬁgﬁ nBh-unral @M1E Pantdd B [ BMEI02PbY kdoirgf peraEN or
yarns (101, 102, 103) formng the fabrics by stretchi n% said yarn or yarns
(101, 102, 103) ofler amstpmaeuat] ap wiriding unasvetablegath eryemst(193) by Bnymeansf mandivgei r
unravel ability:. rr—iduci ng g,(a?i d_tensions on nonsunravel able yarn or yans
(101, 102) by %@(ﬁiﬂsrgﬁmﬁ‘é P Oig YA yars ZisdPaiiaRee as wi ndi ng unr avel abl e
yarn or yanms (103) by any neans of winding units as tensions on the yarn
or yarns are gRppibgitRedindimt oPhe Ygmt dieing unetivelingbf theamyaeRbBUfarmgr yams
unraveling of the unravel abl e e/arn or yans 1o (101,102), in case it is
det ect ed t hat (1el0ghs i cave i indstepted that tie yamer yarms (L 192) isfsrenqt fe glle to be
oy avel ed any gRE,Celed My hEAY Ghd Fedudfng! ARSEARPBn tBE YAMLPTyaMRAEof 163, ,02)
required period, order and amount.

2. A method for unraveling knitted fabrics according to claim 1, comprising the following

steps of;

15 e testing the unravelability of each yarn (101,102,103) forming the knitted fabric to be
unraveled by stretching each of them one by one as in claim 1, for determining a correct
unraveling sequence, and starting with a preferred testing sequence at the beginning,
and winding unravelable yam or yamns by means of winding units as the tensions on the

yarn or yarns are maintained;

20 e reducing the tension on any tested non-unravelable yams (101,102) by required period,

order and amount and then testing the other untested yarns as in claim [;

e {esting again all of the previously tested non-unravelable yarns with a preferred
sequence after any unravelable yarn detection, and then in case of detection of any new
unravelable yarn, continuing testing again all of the remaining non-unravelable yarns

25 until all of the non-unraveled yarns being tested after the last unravelable yarn detected.

o determining unraveling sequence of the yarns forming the unraveling portion of the

knitted fabric same as the sequence of detection of unravelable yams.
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requi red period, order and amount. 2. A nethod for unraveling knitted
fabrics according to claiml1, conprising the followng steps of; 15
testing the unravelability of each yarn (101, 102,103) form ng the knitted
fabric to be wunraveled by stretching each of themone by one as in claim
1, for determning a correct wunraveling sequence, and % Octobeg2vex h a
preferred testing sequence at the begi nning, and w nding unravel able yam
or yarns by neans of winding units as the tensions on the vyarn or yans
are mai ntained; 20 reducing the tension on any tested non-unravel abl e
yarns (1013,182)m%od efHi L8RvERE QGittedOfaBieds ROGHMEAY Maimfd th e Bohssingng t he
other untested yarns as in claiml; testing again all of the previously
t est ed northefallawenesitdps ofiarns with a preferred sequence after any

unravel abl e yam detection, and then in case of detection of any new

unr avel abl e I_Nul I i Ly .

non- unr avel a%@?%g}?rﬁ %Llh %tg E%SQQM‘HI%P @%&ﬁ géé“ﬁ%?%%/%ﬁ%g yarrg1 aﬁlg?’nvéhetn étst ed
after the | agtdetgetedvibiiadil the yais coreprisingethe saiddatresequericagvilimpabvebblag be
sequence of the yarns fornmng the unraveling paqrtion of th kpjtted
fabric Same Haravéled angnss due By satbydns ety ‘S‘Favﬁﬁ"@d\PetP t@"?éﬁéhe g‘lﬁ“@a‘@ct ober
2003 3. A ne f eling knitted fabrics according to clains 1 to
2, conprisi n%ﬁag}?‘?‘i‘eﬁ?éﬁg%ﬁﬁhg steps of, starting the yarns to be tested
with the sanme sequence determined as in claim2, when it 1is detected that
al | the yas n#f thonpavaing gpéraorsedcursymthe sae semercews i claiot 2,ke ddtdctedingnbe 5

unr avel ed anynor ue to said.yarns re . unravel ed up tp kni n f the
Fabric and  LRBHIEE SHEF poBsima e net i HhFee Fia P Brdftihe R0l 1
the same sequelaBmad with Bt 3inB stquénbedd@hiedded im@aim 2tnr avel abl e yarns as in
claim?2 are not tested anynore and unraveling of the knit fabric 1is

continued wth the sane sequence deternmined as in claim2; io determning
a new tequendeterrining adiewi segence s ipglaim gy Kl Wiy chpe PREIAIEE d96BROL QBRI St cur

in the detegm ped SRIVENES.:

4. A method for unraveling knitted fabrics according to claims 1 to 3, comprising the

following steps of;

¢ continuing testing said non-unravelable yarns as in claim 1, even if the yarn unraveling

15 sequence in the unraveled knitted fabric is determined;

o modifying said yarn sequence if any of the said tested yams are detected to be

unraveled.

5. A method for unraveling knitted fabrics according to claim 1, comprising the following e

steps of;

20 e testing the unravelability of each yarn forming the knitted fabric to be unraveled by
stretching each of them one by one as in claim 1, and starting with a preferred testing
sequence at the beginning, and winding unravelable yarn or yarns by means of winding

units as the tensions on the yarn or yarns are maintained,;

e keeping all of the yarns as stretched in the cases when there exist at least one

25 unravelable yarn is detected in the unraveled knitted fabric as in claim1;

¢ winding stretched yarn if any of the stretched yarns become unravelable, by means of



4. A method for unraveling knitted fabrics according to clains 1 to 3,
conprising the following steps of, <continuing testing said

non-unravel able yarns as in claim1, even if the yarn unraveling 15
sequence in the unraveled knitted fabric is determ ned; nodifying said
yam sequence if any of the said tested yarns are detect edQOtctoblee2003
unravel ed. 5. A nethod for unraveling knitted fabrics according to claim
1, conprising the following steps of; 20 testing the unravelability of
each yarn form ng the knitted fabric to be unravel ed by . gﬁretching each
of them one B§ldJYBRAAE UPKS Y e fensions of 18f ¥ Oh YT ?rﬁ“%f‘"ﬁ?'@? rred testing
sequence at the beginning, and w nding unravel abl e yarn or yarns by neans
of Wi ndi nge 1H3idntngdH the'GarhERSHLENSs tEre ¥R WRivelaBle Pood fnadtify; RRHRHgall MR ;
keeping all of the yarns as stretched in the cases when there exist at

| east one 2%5amstaehedbsdsl aepaong sgais vadireqrited timeeordar apdamoynikni tt ed fabric
as inclaiml; wnding stretched yarn if any of the stretched yarns
becone unravel abl.e neans qf . ober 5 [ i ndj 0| as
the tensio 'sioﬁ’eh‘r?g @%WS eq?ﬁﬂfé"tgepgaér%ﬁsnatcg(ﬁggg;tg ﬁ‘%‘%ﬁgn?%] Jgpﬁﬂgl ﬂgttg?/earrs as
soon ass t h@Mewing shps bfAr avel abl e yarn renai ning; starting all the yans to
be tested one by one again, with required tinme, order and anount. 6. A

met hod for unraveling knitted fabrics according to clains | to 5

conpr i si ng® t Mepeating die tesiprryidsd A apy yam gihaol e tigravpled aecording QA Mefgrechat
any yarn Cannﬂ&%e}%ﬁd%@i’oﬁﬁgt&ﬁﬁ rding to a preferred nunber and then
stopping testing;, ~ellmnati g any possi bl e entangl enent in the yans by
manual intervention. 7. A nethod for unraveling knitted fabrics according
to clainms & tetimfnatiopamrpossiblg entanglement fimthe ywing iy srapyal difterventiont i ng
sinmultaneously all yamplies forned sane stitches of the fabric when it is

gﬁzl [)FS ;ﬁau Pﬁg%ﬁlodt tlgn('a u.r%rr:]llvéﬁnegdkrfit?e%r f‘agrslcsf é%:légr%%gbt% ctlaplr%s [P 6,V\é(}ntf)n%rgqhé han

10  following step of;

e testing simultaneously all yarn plies formed same stitches of the fabric when it is
desired to unravel the knitted fabrics formed by the yarns with more than one ply and to

wind the yarn plies separately.

8. A method for unraveling knitted fabrics according to claims 1 to 7, comprising the =

15 following step of;

e TFalse twisting group of yamn ‘plies (151, 152) together, by means of a rotating friction
force applied radially in any region between the knitted fabric and the winding units
that the yams winded thereon, in case of the said knitied fabrics formed by the yarns
with more than one ply and desired to wind the said group of yamn plies (151, 152)

20 together and there are separation of plies problem, while unraveling of the knitted

fabrics,

9. A method for unraveling knitted fabrics according to claims 1 to 8, comprising the

following step of;

¢ False twisting group of yamn plies (151, 152) together, by means of a rotating friction
25 force applied radially in any region between the knitted fabric and the winding units

that the yarns winded thereon, in case of the said knitted fabrics formed by the yarns



wi nd the yam pl'i es "separately. 8. A nethod for unraveling knitted fabrics
according to clains | to 7, conprising the 15 followng step of; False
twi sting group of yamplies (151, 152) together, by neans of a rotating
friction force applied radially in any region between the knitted fabric
and the winding units that the yarns w nded thereon, i OeabepR00he said
knitted fabrics fornmed by the yarns,with nore than one ply and desired to
wi nd the said group of yamplies (1§f, 152) 20 together and there are
separation of plies problem while unraveling of the knitted fabrics, 9.
A met hod f or Withrmaere thangng plivand desisgte sdndytheosail grpup Piam pes (54 B2
conprising the .follpow AR o HESS
(150, 152 ¢ Sgpetictptd Bitirheg bisfon of BRGRoOU N AIVIHIR B Bheak OB 2
radially in afyeatlegio0p obpirpies. t he knitted fabric and the winding units
that the yanms w nded thereon, in case of the said knitted fabrics forned
by the yans 9 Cctober 2003 26 w.th re than. one pl nd.desi.red to w nd
the said dPobgneshingatop upravelng knjyed %’Zﬁs c?’%@l“ﬁe?&aﬁrd&l‘lﬁé'?yeo pgrageglggr ation
of Pligs ProfRHvibblEorlyiibhi§ O VAR Wity flidlbbhblitinglam WiRliR2OEnaHOWP Of
yarn plies. : chin or“unfaveling knitted fabrics conprising one or
plural ity oftensiornesdrioigamd (Wrhieing frentabigaroned or ami shafll (2),\andfe meshenicalliidi ng

units conpri si arn w nding ele ts nsi on/ reservoir ar 1)..bei ng
pi vot abl e ar ?fuagc'%l’ﬂm Wn"??fé‘ﬁﬁ s@%"ﬁ&nﬁdnéa%#egﬂlgn? @ﬁﬁfTHyE% %°F‘“e°r'e%‘ﬁ*_é i)“gal |y
oper at ed SengRfiod/RherdGit biat @Y, hiMkdzeaieinarr ed position of the said
tension/reservoir arm (1), characterized in that: a nechanically,
électrically, hydraulically, or pneunmatically operated act‘ﬁlat or (](iLI) 10
bei ng capabl @ myichanieallya sleaficalbin Jiydraulicailye o Aneumatisallyy opsrated gefuator (11)
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tension/reservoir arm (1) havin lurality of rn gui assages (14, 15),
said pivotable tt:(nsgon/reservog' axpm (l)afor logsemng%?the ygm ((ii&)),p 9 ( )

¢ the said tension/reservoir arm (1) having plurality of yarn guide passages (14,15),

11. A machine for unraveling knitted fabrics comprising one or plurality of unraveling

15 units having one or plurality of yam winding units comprising yarn winding elements,
a tension/reservoir arm (1) being pivotable around an arm shaft (2), and a
mechanically or electronically operated sensor (5) actuated from a preferred position
of the said tension/reservoir arm (1), and a fixed spring (9) maintaining the stretched
form of the said tension/reservoir arm (1) without any driven actuators (11),

20 characterized in that;

e the stretching of the said yarn (100) is performed by required amount of forward
rotation of the said yarn winding unit by pulling yarn from the tension/reservoir arm (1)
and loosening of the said yarn (100) is performed by required amount of reverse
rotation of the said yarn winding unit by supplying yam to the tension/reservoir

25 arm (1).
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11. A machine for unraveling knitted fabrics conprising one or plurality
of unraveling 15 units having one or plurality of yarn winding units
conprising yarn winding el enents, a tension/reservoir arm (1) being

pi vot abl e around an arm shaft (2), and a nechanically or electronically
operated sensor (5) actuated froma preferred position 9DOctober 2806
tension/reservoir arm (1), and a fixed spring (9) maintaining the
stretched formof the said tension/reservoir arm (1) wi thout any driven
act uat ors (12.)A madtincfoanmeveing kedted fabribaibccordinpeto Statred thinigl 10fhatabierisdiin
yarn (100) |s. .perfornmed by required anount of forward rotation of the
said yarn Bi ng unit by pulling yarn fromthe tension/reservoir arm (1)
and | oosening of the said yarn (100) is performed by required anount of
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tension/reservoir .25 arm(1). 9 QOctober 2003 27 12. A machine for
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si gnal fr onepssitivn o€ veodisg enotbrs@Apofregelt sadl Wnrsichimastsf or t he operati on of
the said actuators as in claim10 and for the control of the operation of
wi ndi ng not 28). of each.said. unraveling units, .13, A chi ne, for

unr avel i ng Eén%} {"8%%?%{% prraveling kpigter fabrigs aqettsding 9 §laipg 1 sod: neampsising ohe

or pluralityrghiralifyfof ufal g Mbitd chafbRfiZedtiRfHaged in that; a spring (8)
enbodi ed for transm ssion of a force appli ed for the said monent of the
said 10 actuat.or (11 E,o the said tension/reservair arm(1). 14. A
machi ne for RFE% )iEH@m igfl fereiepnpraispipe of a deres annkigd {5 the saidrnoment of thegsaid
conpri shfg uta(11)Rb H{e%hihttéhsﬁﬁlré&@fv@if%hﬂ‘g units characterized in that;
one or plurality of yarn feeders (18, 19) 'having a surface velocity faster
than any possible yarn (100) flow rate, and the yarn feeders (18, 19)
conpri si ng &4 A maehipe for wirarelmigikpitied fabtiss sweilingas clainwrOfth dhiomprising maiorl

varn on theyaniify odhihyiERARS clafiek2da Rnatd Ndi NG the said yams

one or plurality of yarn feeders (18, 19) having a surface velocity faster than any possible

yarn (100) flow rate, and the yarn feeders (18,19} comprising cylinder(s) with slippery
15 surfaces, for flowing the said yarn on the said yarn feeders (18,19) by winding the said yarns
thereon, for eliminating the additional yarn tension being caused by the frictions on the yarn
guide passages {14, 15, 21, 22), and an electrical motor (33) for driving said yarn feeders
(18,19) rotating forward direction for the yarns desired to be stretched and rotating backward

direction for the yarns desired to be loosen.
20 15. A machine for unraveling knitted fabrics according to claims 10 to 14 comprising one or

plurality of unraveling units characterized in that;

one or plurality of movable yarn guide passages (141, 142) providing the yams (150) to be
false twisted by means of a radial friction force being exerted on the said yarns after the said
movable yarn guide passages (141, 142) are displaced by a centrifugal force while rotating.

25 16. A machine for unraveling knitted fabrics according to claims 10 to 15 comprising one or

plurality of unraveling units characterized in that;

a motor (33) for actuating said movable yamn guide passages (141, 142) performing the
twisting and said motor (33) driving the yarn feeders (18, 19).
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thereon, for elimnating the additional yamtension being caused by the
frictions on the yam gui de passages (14, 15, 21, 22), and an electrical
notor (33) for driving said yarn feeders (18,19) rotating forward
direction for the yarns desired to be stretched and rotating backward
direction for the yarns desired to be | oosen. 20 15. A madhitolseri2003
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surface for providing rotation and stopping of the said bobbin (23) as
desi red.




