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METHOD AND MACHINE FOR UNRAVELING KNITTED FABRICS TECHNICAL FIELD  The
present invention relates to methods for unraveling: knitted fabrics. the
said methods pro~~~ding that the unraveled yarns is brought into a reusable
form by such a ~~av that the knitting order of yarns of the knitted fabrics
for knitwear production is determined automatically whatever the number of
yarns in the knit is and the yarns are unraveled either by stretching and
loosening according to the knit types or by twisting the yarns to each
other. and relates to a machine for unraveling knitted fabrics, the said
machine being operated by the said methods. characterized in that the said
machine involves the desired numbers of units for unraveling knitted
fabrics) thus it will be able to unravel the desired numbers of yarns and
the desired numbers of various knitted fabrics together. and will be able
to be controlled and used easily. B.-~CKGROUND ART  ~ ,; According to a
method disclosed in US Patent No 4530137, yarn ends are wound around
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 fractions in the knit in order to allow the yarn to be
unraveled) provides that the unravelable yarns are wound around the said
pulleys by rotating the pulleys. The stopped-up yarns remains stretched due
to the torque on the said sliding clutches and the pulleys connected to the
said yarns stops rotating, naturally at that time. In the case that all of
the yarns are stopped up, the system stops and the operator should
eliminate the stoppage, manually. 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 tension arms. the said tension arms maintaining the
tension of the yarns by gravity due to their  Bights constant and/or by a
spring where the yarns is pulled. After the unraveiable 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 SUBSTITUTE SHEET (RULE 26)    . r WO 00/61849
PCT/TR99/00022 tension arm is in the open position and the yarn is winded
to the bobbin by the operation of the electrical motor of the bobbin
whereon the said yarn is connected, by means of an electrical switch
connected to the said arm. At the moment when the yarn is stopped up, the
reservoir arm comes to further closed position because of the increase in
the yarn tension and by turning off' the same electrical switch connected
to the said arm, the current on the motor of the bobbin whereon the yarn is
wound is cut off and with the use of an electromechanical brake or
electrical brake applied to the motor directly. the bobbin is stopped so
that the yarn breakage do not occur. Also in this method, the stopped-up
yarns remain stretched and in the case that all of the yarns are stopped
up, again the operator should eliminate the problem of stoppage of the
yarns manually. During the said operations. tension of the yarns is
maintained and any loosening operation is not carried out. 



THE OBJECT OF THE INVENTION The object of the present invention is to
provide a method, wherein any fabric knitted with yarns is unraveled easily
whatever the condition thereof is, for example how much plies exist in the
yarn tuft, how many yarn 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 numbers of units for unraveling
knitted fabrics, the said units being able to operate practically and
easily in a11 conditions by using the 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 yarn 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 separately or the desired number
of units together if necessary THE BRIEF DESCRIPTION OF THE DRAV1'INGS In
order to achieve the object of the present invention, the machine for
unraveling knitted fabrics wherein methods for unraveling knitted fabrics
are used is illustrated in the accompanying drawing. in which SUBSTITUTE
SHEET (RULE 26)   WO 00/61849 1 PCT/TR99/OOOZ2 Figure l is a
three-dimensional general schematic view of the machine for unraveling
knitted fabrics with six unraveling units) Fi~,ure 2 is a three-dimensional
schematic view wherein in the two of the three unraveling units of the
machine for unraveling knitted fabrics, with multi-unraveling units, during
unraveling of a fabric knitted by two yarns with double plies and one yarn
with a single ply) two yarns are unraveled together via twisting operation
and the single yarn is unraveled normally; Figure 3 is three-dimensional
view of a single unraveling unit of the machine for unraveling knitted
fabrics. the parts of the said unit and the way followed by the yarn guided
through the said unit. Figure 4 is three-dimensional view of a mechanism in
operative position, used for unraveling 



only knits with yarns 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; Figure 5a is a lateral 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 yarns of more
than one ply operates with low speeds or is stable; Figure Sb is the plan
view of the machine for unraveling knitted fabrics wherein the twisting
claws are not in the opened position while the false twisting apparatus
used for unraveling ~~i knitted fabrics with yarns of more than one ply
operates with low speeds or is stable; Figure 6a is a lateral sectional
view on the A-A line of the machine for unravelinu knitted fabrics wherein
the twisting claws are in the opened position while the false twisting
apparatus used for unraveling knitted fabrics with yarns of more than one
ply operates with high speeds, Fi;ure 6b is the plan view of the machine
for unraveling knitted fabrics wherein the twistinU claws are in the opened
position while the false twisting apparatus used for unravelm~,.: knitted
fabrics with yarns of more than one ply operates with high speeds;
SUBSTITUTE SHEET (RULE 26)    WO 00/61849 -I PCT/TR99/00022 Figure 7a is a
schematic view of the machine for unraveling knitted fabrics at the normal
state wherein the twisting claws are not in the opened position while the
false tw~sung apparatus used for unraveling knitted fabrics with yarns of
more than one ply operates with lo~ speeds or is stable: F~~,;ure 7b is a
schematic view of the machine for unraveling knitted fabrics wherein the
twisting claws are m the opened position while the false twisting apparatus
used for unraveling knitted fabrics with yarns of more than one ply
operates with high speeds and the yarns are twisted by the rotation
performed, 



Figure 8a is a view of the machine for unraveling knitted fabrics at the
moment when the earn in a single unraveling unit has been loosen: F~;ure 8b
~s a view of the machine for unraveling knitted fabrics at the moment when
the case of unraveling of the yarn in a single unravelinc; unit by
stretching is tested; Figure 8c is a view of the machine for unraveling
knitted fabrics wherein the yarn in a single unraveling unit is pulled by a
winding unit) to be unraveled and winded, Figure 8d is a view of the
machine for unraveling knitted fabrics at the moment when the yarn in a
sinele unraveling unit is stopped up during the unraveling operation:
Fi=ure 9a is a sectional view of the case that the yarn 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 condition that the yarn attached to a
mechanical yarn tension sensor passage is not in stretched form, Fiuure 10
~s a schematic view of the unraveling order of a kind of fabric knitted by
three different yarns, each of which has one ply; Figure 1 1 is a schematic
view of entanglement in the unraveling order of a kind of fabric knitted by
three different yarns, each of which has one ply; Figure 1? is a schematic
view of the cases of stretching and loosening of the yarns in order
SUBSTITUTE SHEET (RULE 26)   W O 00/61849 5 PCTITR99/00022 to solve tangles
in the unraveling order of a kind of fabric knitted by three different
yarns. each of which have one ply: 



Figure 13 is the schematic view of a problem when the yarns m a fabric
knitted by using two different yarn with one ply in the same loop are
pulled together in order to be unraveled. Figure 14 is a schematic view
wherein the problem in the Figure i 3 is eliminated by twisting the earns
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 earns are unraveled in order not to meet the problem arisen in the
Figure 13. The numbers corresponding the members in the figures are
indicated in the following: Tension/reservoir arm (optionally stretchable)
(3)Tension/reservoir arm shaft(3)Crank armElectrical switch
cam(S)Electrical switch(6)Piston arm(7)Piston(8)Rigid piston springPiston
tube spring( I 0)Fluid input( 1 1 ).actuator body( 12}Fixed support(
13)Chassis plate( 1 ~)First yarn guide passage of the arm( 1 ~)Second yarn
guide passage of the arm= ( 16)False (artificial) twisting apparatus(
17)1~'arn support( f 8)First yarn feeder( I ~1Second yarn feeder('_O)Belt
SUBSTITUTE SHEET (RULE 26)   WO 00l61849 6 (^_ 1 ) First fixed yarn ;wide
passage i?? ) Passage with movable cover ('_' ~ ) Yarn bobbin (2-1) Yarn
bobbin arm ('_'~) Movable joint (36) Yarn winding drum (27) Yarn winding
drum shaft (28) Yarn winding drum motor (39) Fixed support of the yarn
winding mechanism (30) Spnns~ of the yarn winding mechanism ( ~ 1 ) Crank
arm of the yarn winding mechanism PCTlTR99J00022 (32) Yarn-tension sensor
(3 ~) Yarn-feeders motor (3=1) Revoiute joint housing (35) Rubber surface
actuated by the first yarn feeder (36) Anti-friction bearing ( ; 7) Upper
yarn 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 (-10) Claw.
with hollow middle part at the top. of false twisting apparatus (41 )
Spring, holding the claw with hollow middle part at the bottom, of false
twisting apparatus 



(42) Spring, holding the claw with hollow 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 false twisting apparatus (44) Shaft
attaching the claw, with hollow middle part at the top, to the base of the
false twisting apparatus (45) Revolute Joint (46) Fixed top cover of the
yarn twisting mechanism (=t7) Joint connecting the piston arm to the crank
arm (48) ~~lovable top plate the passable SUBSTITUTE SHEET (RULE 26)   WO
00I61849 7 PCT/TR99100022 (49) Movable bottom contact plate of the passage
( ~0) Movable contact ring of the passage ( i i 1 Movable collecting box of
the passage ( I001 Model yarn for illustration ( I O 1 ) Unraveled yarn end
( 1031 Unraveled yarn end ( 103 ) Unraveled yarn end ( 104) First unraveled
loop of the yarn ( 1 O 1 ) ( I OS) Yarn ( 102) loop contained within the
first loop at the end of the knitted fabric to be unraveled of the other
yarn ( 1 O 1 ) ( 106) First yarn ( l02) loop to be unraveled ( 107) Yarn (
103) loop contained within the first loop to be unraveled of the other yarn
(102) ( I 08 ) First yarn ( 103 ) loop to be unraveled ( 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 ( I 10) First yarn (
103) loop tangled since it can not be unraveled ( I 1 1 ) Second yarn (
103) loop tangled since it can not be unraveled ( 1 12) Second yarn ( 102)
loop in the second order which is not unraveled ( 113 ) First yarn ( 102)
loop in the second order which is not unraveled ( l 14) Second yarn ( 1 O1
) loop in the second order which is not unraveled ( 115 ) First yarn ( 1 O
1 ) loop in the second order which is not unraveled ( 140) Fixed final yarn
guide passage of the first unit for unraveling knitted fabrics ( i 41 )
Third yarn guide passage of the first unit for unraveling knitted fabrics (
I42) Second yarn guide passage of the first unit for unraveling knitted
fabrics ( l 43 ) 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 ( 1 SO) Unraveled yarn end with two plies ( 1 > 11 Yarn end
unraveled ai ( l52) Yarn end unraveled ( 153 ) First yarn ( 151 ) loop to
be unraveled SUBSTITUTE SHEET (RULE 26)   WO 00/61849 8 PCTITR99/00022 ( i
~4) Second yarn ( 1511 loop to be unraveled ( I ~~) Third yarn ( 15l ) loop
to be unraveled ( 156 ) First loop contained within the third unraveled
yarn ( 1511 loop to be unraveled. on the side of an upper knitting order
which has been not unraveled. where the yarns ( l 5 i. l 52) are knitted
together ( 157) Second loop contained within the second unraveled yarn ( I
51 ) loop to be unraveled, on the side of an upper knitting order which has
been not unraveled. where the yarns ( l51, 152) are knitted together ( 158)
Third loop contained within the first unraveled yarn ( 151 ) loop to be
unraveled on the side of the upper knitting order which has been not
unraveled, where the yarns ( 151. 152) are knitted together ( 159) Knitted
loop with two plies ( 170) Unraveled model yarn, used in knitting with two
plies ( 171 ) Unraveled model yarn, used in knitting with two plies ( 172)
Unraveled model yarn, used in knitting with single ply (200) Machine for
unraveling knitted fabrics with more than one unraveling unit (20t )
Unraveled knitted fabric (202) Control panel (203 ) lndicator table 1_'04)
Pins for hanging knitted fabrics (305) Hanuer surface (206) Control button
(307) Warning lamp DEVILED DESCRIPTION OF THE INVENTION 1~b'hen there is a
necessity for unraveling the knitted fabrics, the said knitted fabrics
bein_ formed such that the yarn or yarns is/are guided through the loops 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 pullin~T them continuously
and then the determination of the unraveling order of the yarns. and
unraveling times and elimination of the tangle of the yarns becomes
necessary While SUBSTITUTE SHEET (RULE 26)  



WO 00I61849 9 PCTlTR99/00022 testing to eliminate the said problems, it
should be paid attention not to form the yarn breakage's. .III of the
problems mentioned above are solved by the stretchinst-loosening
characteristics constituting, the base of the method for unraveling knitted
fabrics according to the present invention and by a machine for unraveling
knitted fabrics operated by the said methods, and can be applied. In all
stages of the unraveling operation, if necessary the yarns of the knitted
fabric is stretched or loosened. if necessary, they are twisted onto each
other. The machine for unraveling knitted fabrics according to the
invention consists of more than one unit for unraveling knitted fabrics.
The increase in the number of the said units provides that more than one
knitted fabric can be unraveled simultaneously and the knitted fabric with
multi-yarns can be unraveled. Each of the units for unraveling knitted
fabrics comprises three basic parts and passages. The said parts are
tension/reservoir arm, winding unit, and sensors Also yarn feeders,
twisting mechanisms) and parts acting as a spring are included in the said
units. The yarns are actuated individually or a11 together by means of the
winding unit, yarn feeders or parts acting as a spring The unraveling
operation according to the invention is started first by connecting the
yarn or yarns of knitted fabric to the different unraveling units of the
machine arbitrarily. whether or not the yarns to be unraveled has been
unraveled by stretching and then loosening them individually is determined
and the unraveling order and the case whether or not the they have been
unraveled is recorded. After unraveling the yarns individually, the yarns,
which can not be unraveled and are stopped up thereafter, are tested by
stretching and loosening 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 it is understood that the yarn is
stopped up and then it is loosened. During unraveling of the knitted
fabric, when the tension on the yarns stopped up at the end of the knitted
fabric or within the knitted fabric due to some reasons is h~~,h and/or ~s
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
~s connected tangled The SUBSTITUTE SHEET (RULE 26)   WO 00/61849 10
PCT/TR99/00022 tangled loops resulted from the said tension prevents the
other loops from being unraveled and they form a kind of entanglement
Stretching the yarns in order to eliminate the said entanglement may cause
some breakage in the yarns. Although the entanglement is eliminated and
then loops can be unraveled by means of high tension applicable to
relatively strong, yarns, mostly it may not be possible to achieve this.
The high tension applied to the 



yarns in order to eliminate the said entanglement and then to unravel the
loop, it increase the tangle of the yarn and it may cause the yarn to
break. The lower tension applied such that it will not cause the said
tangle becomes mostly insufficient to overcome the friction force required
to unravel the loops being not tangled so that they can be unraveled
normally, therefore the unraveling operation can not be carried out. The
said problem was exemplified by a single knitted jersey fabric formed by
three yarn with single ply and order (Figure l0} The problem is identical
in double jersey or other knit types. In this example, the knit is
unraveled by pulling the yarn ends (101, 102, and l03) The case wherein two
of the said unraveled ( 101, 102) are stopped up when they reach to the
knit end is illustrated in another example (Figure 1 I ). Because the loops
( i 14, 115) being the continuation of one of the yarns ( 101 ) and the
loops ( 112. 1 13) being the continuation of another yarn ( 102) get
smaller, due to the tension on the yarns ( 1 O l , 102)) the said tangle
occurs (Figure 11 ) The case where the said loops ( 112, 113 ) getting
smaller make the other loops ( 1 10. 111 ) within the said loops tangled
(Figure 11 ) Although there is a normal tension on the yarn ( 103 ) except
for the yarns stretched because of the said reason, the loops ( I 10. 11 )
being the continuation of the said yarn ( 103 ) can not be unraveled due to
this tangle (Figure I 1 ) 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 = tension on the
unravelable yarn or yarns 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 asain 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 of the yarns are stopped up or immediately after these events Such
stoppa~_es are SUBSTITUTE SHEET (RULE 26)   WO 00/61849 PCT/TR99100022
diminished or terminated also by the use of the machine according to the
invention automatically or by means of mechanisms making the stopped-up
yarn both stretched and non-stretched according to the command coming from
a control unit This method cam prevent the loops constituting the
continuation of the stopped-up yarns from setting smaller. to some extent
Even if the loops has get smaller due to the inertia of the tension
mechanisms or sudden tension caused by the stoppage, and they has tangled
the yarns required to be unraveled, they can be unraveled; because the loop
getting smaller due to the tension on the yarns being continuation of the
loops required to be unraveled and a force exerted on the loop getting
smaller can get larger by using a loosened yarn being its respective
continuation of it. Therefore. it is provided that the loop following the
order can 



be unraveled (Figure 12). Also in the same method, loosening of other yarns
at the end of the knit, the said yarns having completed the knitting order
and being in stretched form, becomes helpful in receiving the yarn, which
is required so that the loops getting smaller get larger, from the yarn
being its own continuation. The elimination of the stoppage described in
the previous example is illustrated in another figure (Figure 12) It is
seen that the loops ( l I 0, 11 1 ), the said loops preventing the loops (
1 I 2, 1 13) 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 lamer by taking the yarn from the loop ( 113 ) being own continuation
of the loop ( I 1?) ,et smaller previously {Figure 11 ) by the help of a
force, the said force forming the tension on the yarn ( 103 ) being the
continuation of the said loops ( 110) 111 ) (Figure 13 ) Also the loop (
113 ) through which the yarn is taken takes some yarns from the own
continuation of the loosened yarn (102) and so the tension thereon is
diminished (Figure 13). As a result of that this loosened loop ( 112) of
the yarn ( l 02) get lamer, the first loop ( 110} of the other yarn tangled
within this loop following the order can be unraveled easily ( Fi`ure 12 )
Since the force. which forms tension of this yarn ( l03 ) stopped up on the
loop ( l 12) of the other yarn ( 102) that tangles it. is sensed on the
another loop ( 1 14) of an other yarn ( 1 O 1 ) that also tangles this
yarn. it is necessary that firstly the yarn ( 101 ) is loosened and so an
further yarn to eliminate the tangle is provided. Providing that the yarn
is loosened to supply also further yarn to the other yarn ( 102) tangled by
the loops ( 11-?, 11 ~) of this yarn loosened in the same manner. also
tangled loops ( 112, 1 13 ) of this yarn is allowed to loosen and get
larger. Hence it is provided that the loops ( 1 10, I I 1 ) of the third
SUBSTITUTE SHEET (RULE 26)   WO 00/61849 12 PCT/TR99/00022 ~ am 1103 )
tangled by them. the loops ( 110, 11 ) tangled by providing the tension of
this yarn 1 I 03 ) of a11 of these tangled loops. ( 1 12. 1 13. l 14. l 15)
become free. The loosening operation can be carried out automatically at
the instant when the yarns are stopped up and ~t is performed also after
the yarns are stopped up or at an instant when all of the yarns are stopped
up, depending on the type of the knit and the yarn. .after the yarns
forming the unraveled fabric or the yarn ends are loosened by the use of
the method for unraveling knitted fabrics according to the present
invention, the tension the earn intended to be unraveled or the yarn or
yarns tested in respect to their unravelability should be changeable in
order to continue to unravel these yarns. This is provided by a ~
mechanism which can give and remove tension automatically in any way and by
the machine for unraveling knitted fabrics according to the present
invention wherein parts comprising the said mechanism are directed by a
program. According to the commands given by a control unit, this operation
wherein the mechanism is operated is earned out according to a
predetermined or moment-produced order in any l, way wherein the said order
are determined by this control unit 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 yarns are tested by
stretching and loosening. 



Dunns~ these operations) it is necessary to stop immediately the bobbin
whereon the yarn is ~inded after the yarn 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 has an inertia. For
the said reason, some yarn should be supplied to the bobbin so that the
breakaee of the yarn do not occur until the bobbin (23 ) stops completely
This operation ~s provided by means of a reservoir system supplying yarns,
in the machine (Figure 3). The said system consists of a
tension,~resen.~oir arm ( 1 ), the yarn guide passa_es ( 14, 15) on the
said arm. an electrical switch cam (4) whereon the tensionireservoir arm (
I ) is connected, an electrical switch (5), the said switch (5) being
controlled such that it is turned on and off by the form of said cam.  earn
feeders ( 18, 19), a fixed yarn guide passages (22) with movable cover. a
yarn tension SUBSTITUTE SHEET (RULE 26)   WO 00I61849 13 PCTlrR99/00022
sensor (33). the said sensor providing that the operation stops after
sensing the tension ~~~hereon the passage is attached. being contacted b~~
the fixed passage with movable cover at the instant of tension. and
providing that a warning command for required tension is iven, and a
programmed electrical control unit. the said control unit controlling the
commands taken from the sensor and then giving other necessary commands to
the system. Tensionireservoir arm ( I ), yarn Guide passages ( I 4, 15 ) on
this arm, yarn feeders ( 18, 19} supplies the required yarn at the instant
of tangling of the yarn guided through the fixed yarn guide passage (22)
with movable cover. The tension/reservoir arm ( 1 ) approaches the yarn
feeders ( 18, 191 by turning around a shaft (2) in the case of tension of
the yarn and then the m tension in the yarn increases as the yarn reserve
in the reservoir on this position diminishes .fin electrical switch or an
electronic sensor connected to a chassis fixedly is stimulated by the form
of the cam (4) whereon the arm ( I ) is attached as soon as the angle of
the arm ( 11 reaches a particular position because there will be a change
in the location due to the increase in the tension on the tension/reservoir
arm ( I ) when the yarns are stopped up (Figure 8-d). Hence, that the yarn
has a particular tension is disclosed to the controller. When the
tension/reservoir arm is active under tension, the pushing and pulling
movement is provided by a linear actuator (6, 7, 1 I ) comprising
preferably mechanical springs (8, 9). But this functions can be provided
easily also by means of actuators 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 sprm_
having the functions wherein it softens the effect of the sudden movement
of the actuator on the yarn and it compensates the sudden tension changes
on the yarn. The mechanical softening spring (8) can be also a hydraulic,
pneumatic damper, according to the its position and the use conditions of
the machine The amount of the tension on the arm ( I ) is provided by
altering the force of the actuator, altering the lengths of the moment arms
m the system. altering its tension at the beginning and using springs with
different features. The actuator which is preferably pneumatic and
comprises parts (7. 1 1 ) connected to a rotating bearing (45) pushes a
spring (8), the said rotating around a fixed support ( 12). then the said
spring pushes the rocker arm (6) guided by a portion ( 7) which is
contained within SUBSTITUTE SHEET (RULE 26) 



WO 00/61849 14 PCTlTR99/00022 the spring and this arm conducts its force to
the crank (3 ) and the tension/reservoir arm ( 1 ) becomes stretched. The
amount of the pressure within the pneumatic actuator determines the amount
of the tension force directly on the tenion/reservoir arm. ~L'hen the force
exerted by the actuator is eliminated, the tension on the arm will be
removed. Hence the excess hanging that may occur in the reserve yarn
between the yarn feeders of the passages ( 14, 15) on the arm ( 1 ) and the
first and fixed yarn feeders with movable cover is provided by means of a
relatively softer fixed spring (9) by pushing the arm backward slis~htly
such that it will not exert high tension. Yarn feeders ( 18, I 9) and yarn
winding drum (26) allow the yarn to be actuated. The yarn feeders ( 18, 19)
can be actuated in two direction preferably by means of a single motor (33)
since it is found economical with use of a common belt (20)and also can
operate easily. In the cases when the arm ( 1 ) is closed since the amount
of yarn diminishes in the reservoir, the yarn feeding cylinders ( 18, 19)
can rotate in reverse direction, opposite to the normal winding direction
in order to loosen 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 (2?) In the cases
when the tension on the arm ( 1 ) increases as the yarns are stopped up,
the amount of the yarns in the reservoir decreases. In 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) ~ci in reverse direction (Figure 8-a). Hence all of the
functions consisting of the application to tension to the yarn which is
unraveled such that it can adjusted according to the characteristics of the
yarn and knit, the removal of the tension therefrom, and acting also as a
reservoir are carried out by means of a 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 amount increases: the
tension. to be intended to decrease. of the yarn which is not unraveled is
provided such that the bobbin (23) wherein the yarn is wounded thereon and
actuated by 



means of a yarn winding drum (26) wherein a motor (28) is connected
thereto, the said SUBSTITUTE SHEET (RULE 26)   WO 00/61849 l;
PCT/TR99/00022 motor rotating in both two direction according to a command
and having ability to brake, rotates sliehtly and then supplies yarns to
the reservoir and therefore the force on the tensiorvreservo~r arm ( I ) is
decreased. When it is desired to give a tension to this yarn. the bobbin
123 ) is turned in the direction of winding slightly and then the amount of
yarn in the reservoir is pulled and is decreased thereby So the tension on
the tensioniresen~oir arm ( 1 ) and so on the yarn increases. The yarn (
100) is guided through the fixed yarn guide passages (21. 22) with a
movable cover and the passages ( 14, 15) above tension/reservoir arm ( 1 ),
for one or more than one time so that the said arm can store the yarns of
more amounts and in a smaller space) onto the latter (Figure 2). So the
reserved yarn amount increases and the tensions can be controlled easily.
Also the tension on the yarn becomes decreased when the yarns, which are
~~uided through the passages, enters and exits the passages. Hence the
impact force exerted on the yarn becomes decreased since the
tension/reservoir arm ( 1 ) are stretched and 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, moment of inertia increases due to the location of great numbers of
passages. For the said reasons, the optimum number should be determined
depending on the usage. Preferable, two passages ( 14. 15) are used above
the tensionireservoir arm ( 1 ) of the said machine for unraveling z
knitted fabrics. Preferably, the said passages are supported by the use of
t~o yarn feeders ( l 8, 19), one first fixed input passage (21 ), and one
fixed passage (22) with movable cover. VVhile the unraveling operation is
carried out or the test in respect to unravelabiIity of the yarn is
performed, or in the case when the yarn is loosened, the frictions between
the yarn 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 ? ) The tension, which is
given to the arm ~n order to provide that the unraveling side is stretched
to a particular level for unravelin`> the yarn. cause yarn breakage's in
the winding side ~'l'hen it is necessary to loosen the stopped-up yarn; in
spite of the tension on the arm. which is dropped in order to loosen the
yarn, the fricttons ~n the yarn guide passa=es prevents the 
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yarn in the unraveled fabric side from decreasing to a value below a
particular lei el in order to reduce the tension differences formed due to
the fractions in the yarn guide passaees to minimum value. cylinders with
slippery surface (yarn feeders( 18) l9)) are placed to one or more than one
passage wherein the yarn is guided. the said cylinders rotating in both two
direction preferably by means of a single electrical motor. according to a
command. The tension differences, formed due to the friction on the
passages by guiding and windinct the yarn around the said yarn feeders (
18, I 9), have been minimized and also it has been helped the yarn to be
pulled for unraveling. While the unraveling operation is carved out or the
test in respect to unraveiability of the yarn is performed. the yarn
feeders rotates in the direction of yarn flow and with a surface velocity
which is faster than the possible velocity of the yarn. Meanwhile, the
friction between the yarn and the yarn feeders etfacts the system
advantageously. Hence the elimination of the breakage problem occurring
since the yarn is pulled and undesired tension is formed on the yarn is
provided. In addition, ~t provides that the high tension on the yarn at the
unraveled knitted fabric side is maintained and the tension of the yarn at
the winding side is reduced. When it is desired to reduce the tension on
the unraveled yarn, the said yarn feeding cylinders ( I 8) 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 stanonarv during the backward rotation it is sufficient to perform
backward rotation with too low speeds. The excess tension) which exist at
the unraveled knitted fabric side and should be removed therefrom, is
eliminated by this method W hen 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) So the yarn loosening
operation is 



started and the yarn feeding cylinders ( 18. 19) rotates in reverse
direction (Fi;ure 8-a). The test ~n respect to unravelabilitv of the yarn
is performed as described in the followin~l (Figure 8-b): The actuator ( I
1 ) becomes active and yarn feeding cylinders ( 18, 19) begins to rotate
forwardlv When the unraveling operation is not performed. it is continued
to keep SUBSTITUTE SHEET (RULE 26)   WO 00/61849 PCT/TR99100022 17 the arm
( 1 ) in the closed position since the amount of yarn in the reservoir is
not sufficient. B~~ means of an electrical switch (~) which is closed by
the cam (4) connected to the arm ( I j. the controller is informed about
that the arm ( 1 ) is closed lFi;ure 8-b). In the case that tile yarn can
be unraveled, the arm is opened, so the cam 14) moves and the electrical
switch ( S ) is opened by means of the form of the cam (4 ) and the case of
stretching and loosening of yarn is conducted to the user (Figure 8-c). In
this case, the actuator be becomes active and the yarn feeding cylinders (
I 8, 19) rotates forwardly. 1n the cases of that some stoppage may occur
after the yarn is stretched and the unraveling operation is started. the
same motions are repeated In these cases. the actuator ( 11 ) is still
active, the yarn feeding cylinders ( 18, 19) rotates fonvardly (Figure
8-d). But the tension on the arm ( 1 ) increases since the amount of the
yarn m the reservoir reaches to a value less than that is required, so this
case is conducted to the controller by the aid of the electrical sensor ( 5
) which the cam (4) turns off, the said cam being connected to the arm ( 1
) (Figure 8-d) Here, the motor (28) which is connected to the winding drum
(26) having function of 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 between the
bobbin (23) and winding drum (26) Therefore it is provided that the yarn (
100) stops immediately without breaking, the said yarn ~s winded to the
bobbin (26) after being unraveled. Because the winding drum stops and
continue to rotate frequently, its inertia ?n 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 uniform yarn winding
on the bobbin is carried out by directing the said yarn. '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 ;uided, there
exist 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 operation and
during the test in respect to the yarn tension easily since it is a fixed
passage with movable cover, the said switch being also used as a passage.
The machine for unravelinU knitted fabrics accordm~T to the present
invention can unravel the knit with different kinds of choices by using the
method for loosening and stretching the SUBSTITUTE SHEET (RULE 26)   WO
00I61849 is PCT/TR99/00022 yarn in different ways. In a mode. the said mode
being one of those mentioned and being defined as ordering mode in the
machine, a11 of the yarns exist in stretched form at the beginning. if
there is no any data about yarn unraveling order. all yarn ends in the
fabric to be unraveled is aligned by the controller m order to test
arbitrarily. The tension mechanism and the yarn feeders of the same system
are activated individually by the controller and then whether the yarns are
in a suitable form to be unraveled is controlled. This tension is
maintained for some period of time. The yarns which does not come within
this duration is loosened and the untested yarn following the order is
tested Maintaining the tension on the unravelable yarn, the unraveling
operation of the said yarn is continued. If a yarn comes after the yarn
which has been tested but has not come, for further test the said yarn is
placed 



in the order behind those to be tested. After the yarns placed in the order
previously for test are tested, the said yarn is tested again. if the last
tested yarn does not come and there exists no any other yarn m the order,
the detection of the order is finished. The yarns which has not come are
defined as passive and those which has 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 the other yarns are stopped up, the yarns which could have been
unraveled are tested individually, starting the yarn which beams to be
unraveled at first according to the predetermined order. If all of these
yarns or several of them come, the yarns 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 yarn exist in the system it is turned to the beginning and
operations carried out through out this paragraph are repeated. But an
aliunment 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 repetition is repeated as much as
the programmed preset value and possible entanglements are eliminated by
intervention of the operator after stopping the tests. In the other usable
choice of the method of the present invention, the said choice being
defined as continuous test in the machine, whsle continuing the unraveling
operation of the unraveled yarns m the system, at the same time. the test
of the stopped-up yarn is continued individually This alignment is made
according to a program data, the said program data predicting the yarn
which comes probably arbitrarily or at first. If no any yarn comes, the
SUBSTITUTE SHEET (RULE 26)   WO 00I61849 19 PCT/TR99/00022 test repetition
is repeated as much as the programmed preset value and possible
entanslements are eliminated by mten~ention of the operator after stopping
the tests In the choice of the present mvent~on other than that is defined
as the continuous tension mode m the machine, if there exist at (east one
unravelable yarn in the system. all of the yarns are kept in stretched
form. But as soon as whole yarns in the system stops a11 of the yarns are
loosened and they are tested by stretchins_t and loosening respectively and
the yarn, which is unraveled before, is searched. This alignment is made
according to a program data. the said program data predicting the yarn
which comes probably arbitrarily or at first. When at least one yarn begins
to be unraveled, all of the yarns are stretched and are kept in this form.
This alignment is made accordinct to a program data, the said program data
predicting 



the yarn which comes probably arbitrarily or at first. if no any yarn
comes. 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
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
subjected to a test at the same time, in the knit order determined during
the test During the stoppage, each of them is loosened independently ?ii In
the event of that the same knit order is formed by more than one yarn, the
problem of 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 machines. although the yarn ply ( 152) is stopped
up after reaching to the knit end, the Loops ( 1 ~ 3 _ 1 ~=t. 1 ~ 5 ) of
one of the yarn ( 1 ~ I ) with two plies can not be unraveled and then the
said earn ( 1 ~ 1 ) can not complete the unraveling work which it should
perform at that moment. For this reason, unraveling of the loops ( I 53,
154, 155) which is the continuation of the yarn ( 1 ~9) to be unraveled.
the said yarn having two plies, being in the upper order. SUBSTITUTE SHEET
(RULE 26)   WO 00I61849 20 PCTITR99/00022 does not occur Therefore, there
will be a stoppage. the machine will not be able to o~ ercome this stoppage
by testing to stretch and loosen. For this reason, the followinst method
has been developed' The unraveled yarns in the course of unraveling, or
testing, or stopping of the yarns in a knitted fabric are twisted
separately or together according to the arms of the machine for unraveling
knitted fabrics wherein they are attached, during unraveling operation in a
false n av, carried out by a mechanism (Figure 7-b). In the course of that
the yarns knitted together with two plies are unraveled, by the use of this
method it is winded on the separate yarn plies in the unraveled yarn pinch
due to the twisting operation performed, the said yarn plies being those
which are more stretched naturally The separation of the yarn plies from
each other due to tension, duality, or other reasons is prevented and for
these reasons it is prevented that they make the unraveling operation
difficult. Furthermore, durins~ unraveling of the knits formed by yarns
with single or multi-plies by the said method; the stoppages of tangle and
entanglements of the yarn pinches can be prevented by means of torque to be



formed in the yarn by twisting operation. 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 I S) The
yarn guide passa_e t 140) in the center and another passages ( 141. 142)
opened outwardly are rotated with a very high speed and in the axis of the
yarn flow direction during unraveling operation in order to give the yarn a
false twist. Therefore) due to the frictions at the inner surfaces of the
yarn guide passages ( 14 I , 142), the yarn guided through those takes a
false twist in an axial form. This twisting operation results in that the
yarn ply ( I 51 ) 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 yarn plies could have been unraveled without separation,
or with minimum separation, Since the said twisted yarns ( I 50) are guided
throuUh this rotating passages in the twisted form, the twisting operation
is carried out in the rep erse direction of t~.v~stin~, automatically after
then are guided throu~~h the earn ~,uide passage 1140) in the center. So
the twistin_ amount on the yarns has been removed and they : have been
brought into the untwisted form. At the end of the knit, also the twisting
SUBSTITUTE SHEET (RULE 26)   WO 00/61849 21 PCTlTR99/00022 operation
performed when there is a stoppage in the yarn ( 150) provides that it can
take a twist at the winding side of the yarn ( l 50) in the re~~ersed
direction (Figure 141 such that the t~~~st~ng operation is stopped hen the
said stoppage ~s eliminated. and in this case, the friction on the yarn
guide passages ( 140. 141, 142. 143 ) coming to the same axial position and
the yarn ( 150) has been removed, and in this case, the reverse twists at
the lower and upper sides of the passages ( 140. 141, 142. 14 ~ ) is opened
by compensating due to the tension of the reverse twisting on each other,
and they take the untwisted form (Figure 7-a). The said unraveled yarns (
150) go together to the tension mechanism and then to the bobbin to wind
them (Figure 7-b). The false twisting operation mentioned above is carried
out by means of a mechanism, the said mechanism being opened b~~ a
centrifugal force with high speeds of the yarn guide passages providing the
twisting such that it turns ri;ht and left and the said mechanism then
performing the twisting, and being closed in low speeds and then providing
that the yarn 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 two direction (Figure 3). The motor turns the false
twist housing (34) simultaneously and so it provides that the yarn is
twisted) the said motor rotating the cylinders in the d~rect~on 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
twistins claws (39, 40) closed by means of springs (41-42 ) in the false
twisting apparatus ( 16) (Fi;ure ~-b) can move freely in both two direction
of the yarn flow (Figure 6-b) since the motor (33) rotates with less speed
backward and then at the same time, tt 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 claws (39) 40) with hollow middle part. within the
housing-like portion placed in the ant~friction bearings (36) in the body
of the said false twisting apparatus ( 16), the said claws bein~ fi~:ed
with shafts (43. 4-t) and being allowed to move around the said shafts.
being identical to each other but being placed symmetrically and inversely.
Some grooves are formed toward the direction of yarn flow in order to
increase the radial friction of the yarn SUBSTITUTE SHEET (RULE 26)   WO
00/61849 PCT/TR99/00022 ( 100) guided through the hollow of the said claws
(39, 40). Further. there exist some springs (41. -42) between the lateral
surface of the housing (34) rotating by these claws and the claws (39, 40).
While this system is m the stagnant form or is rotating with a low speed.
the said springs provide that the claws are kept in the center, the said
system comprising all of the portions connected onto the rotating housing
(34). Hence the yarn ( 100) can be =uided through the hollows of the claws
(39. 40). the upper passage (37), and through the lov~~er passage (38)
without being subjected to any resistance in any direction (Figure 5-a). In
hiUh speeds. the claws (39) 40) connected onto the rotating housing (34)
overcomes the resistance of the springs {41, 42) by the centrifugal force
occurring due to high speeds and i is opened outwardly. The yarn guide
passages ( 141. I42) in the claws (39, 40) opened in said  ay take the
required position and then carry out the false twisting operation (Figure
14 and 15). The said mechanisms are actuated by the yarn feeders( 18, I 9)
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 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 ( >>). ~hen it is turned countercurrent (Figure 3) 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. SUBSTITUTE SHEET (RULE 26)   WO 00/G1849 



7J CLAIMS PCTlTR99/00022 1. A method for unraveling knit yarns by
stretching and loosening them. particularly for unraveling the yarn or
yarns without stoppages and entanglements formed therein by preventing the
tangles formed in the loops to be unraveled) characterr~ed rrr that the
yarn or yarns to be tested in respect to its or their unravelability are
stretched whatever the type of the knitted fabric. the knitting technique,
the type and the number of the yarns forming the said fabric is; m that the
unravelable yarn is winded by means of a winding unit by maintaining the
tensions on the yarn or yarns; irr rha~ the yarn winding in the winding
unit is stopped. wherein the yarns are connected thereto. the said yarns
being not able to continue its unraveling operation since it is stopped up
for any reason during the unraveling operation: and rrr shat the tension on
the yarn or yarns are reduced by decreasing the required time, order and
amounts when it is realized that the yarn or yarns will not be able to be
unraveled. the said yarn or yarns being stopped up for any reason during
the unraveling operation and being tested in respect to its or their
unravelabilitv. 2. A method for unraveling knit yarns by stretching and
loosening them, according to the claim 1. chcrracrerizec~ rn ~ha! the yarns
forming the knitted fabric to be unraveled are stretched indwidually,
without considering the alignment at first in order to test their
unravelabihty: nr ~ha~ it is provided that unravelable yarns continue to be
unraveled by maintaining the tension thereon, as claimed in claim 1; in
that the other untested yarns are ? tested then; irr that the tension on
the non-unraveled yarns are removed after the yarns is stretched for a
particular time, then the other untested yarns are tested; rrr rha~ if
there exists a yarn tested before an unravelable yarn and then being
failure in respect to unravelability, it is tested after the other yarns
are tested; rn that the said operation is continued until all of the
non-unraveled yarns are tested after the last unravelable yarn: and irr
rha~ the unraveling order is detected after unraveling whole yarns forming
the unraveled knit order 3. A method for unraveling knit yarns by
stretching and loosening them, according to the clam 1 and 3.
characrerrzecJ rn rha~ the tests of the yarns to be unraveled are made
according to the final unraveling order as soon as all of the yarns in the
unraveled knitted fabric stops and are loosened. the said yarns being
unraveled as active: m ~ha~ if the SUBSTITUTE SHEET (RULE 26)   WO 00I61849
24 PCTlTR99/00022 unraveling operation occurs in the same alignment. the
other yarns are not tested and then the unraveling operation of the knit is
continued; rn lhal if the unraveling operation do not occur in this
alignment. a new alignment is determined; and in lhal the last vain
unraveling order is tested at first by continuing the unraveling operation
of the knit in this wav ~. ~ method for unraveling knit yarns by stretchins
and loosening them, according to the claim 1. c~lurraclerrzed rr~ that even
if the yarns unraveled actively in the unraveled knitted fabric are
determined, the test of the other non-unraveled yarns is continued; m that
the non-unraveled yarns tested are tested again after other yarns are
tested; and in /hat even if there exist only one non-unraveled yarn) the
test of said yarn is continued periodically while 



3  the other yarns are being unraveled and then the non-unraveled yarns are
stretched and loosened continuously in order to pertbrm the test on them.
~. A method for unraveling knit yarns by stretching and loosening them,
according to the claim 1 to 4, characterized irr that all of the yarns are
kept in stretched form in the cases when there exist at least one yarn
unraveled actively in the unraveled knitted fabric. rn lhal I  the whole
yarns are loosened as soon as the said whole yarns stops due to some
stoppage, and m /hat all of the yarns forming the knit are stretched at the
same time when at least one unravelable yarn is detected after the yarns
are stretched individually in order to test their unravelabilitv 6. A
method for unraveling knit yarns by stretchinst and loosening them,
according to the claim 1 to 5, characterized rn that provided that any yarn
can not be unraveled the test is repeated according to a predetermined
number and then it is stopped, and m lhal any possible entanglement in the
yarns is eliminated by manual intervention. 7. A method for unraveling knit
yarns by stretchin' and loosening them. according to the claim 1,
chcrraclerr:,ed rn shut the yarn plies forming the pinch are tested
simultaneously by loosening them during the test when it is desired to
unravel the knitted fabrics formed by the earns with ore than one ply in
the same knit order and wind the yarn plies separately, and m ~lrcrl the
winding of the stopped-up yarns is stopped independently from each other
and the said yarns are loosened SUBSTITUTE SHEET (RULE 26)   WO 00I61849
'_' S PCT/TR99/00022 



8. A method for unraveling knit yarns by stretching and loosening them,
according to the clam 1 to 7. characrerrzed irr that the yarn pinch is
twisted about its respective flow axis by means of a friction force in any
region between the knitted fabric and the winding unit wherein it is winded
thereto. the said friction force being exerted on the said yarn pinch
radially such that it can rotates, when it is desired to unravel the
knitted fabrics formed by the yarns ( 150) with ore than one ply in the
same knit order and to unravel the yarn plies together and then wind
together; r ~hcr~ after the yarn plies ( 151, 152) in the yarn pinch are
winded around each other, it is provided that they can flow together, and
they are separated from each other for any reason and then they are stopped
up for the reason that although some parts of the yarn plies can be
unraveled till the end of the knit order, the others can not complete the
unraveling operation at that time; and m that the yarn is twisted
temporarily) the said twisting providing that the said yarn plies are
unraveled together till the end of the knit order by twisting them onto
each other, temporarily. 9. A method for unraveling knit yarns by
stretching and loosening them, according to the claim 1 to 8) charac~errzed
r ~ha~ the method for winding the yarns onto each other temporarily is used
while the unravelability of the yarn pinch or pinches is/are being tested.
10. A method for unraveling knitted yarns, according to the claim 1 to 8.
characterred r that the method for twisting the yarns onto each other
temporarily is used while the yarn pinch or pinches ~siare beinst unraveled
actwelv 11. A method for unraveling knitted yarns, according to the claim l
to 8, characterized in ~ha~ the method for twisting the yarns onto each
other temporarily is used for a period of time, in order to ensure to
unravel completely the yarns having the possibility of being separated
before the yarn pinch or pinches is/are loosened at an instant when before
the yarn pinch or pinches is/are stopped up 12. A machine for unraveling
knitted fabrics. wherein the one or more than one of the methods according
to claim 1 to 7 is/are used. clxrracrerized m iha~ the unraveling units
brings one or more than one yarn into a reusable form after unraveling them
from the knit by the use of an electronic control unit, wherein the said
unraveling units are connected thereto and which is formed by the
co-operation of the one or more than one of the said SUBSTITUTE SHEET (RULE
26)   WO 00/61849 26 PCT/TR99/00022 unraveling units, the said unraveling
units comprising a yarn winding unit f23. =4. 35, ?6. .7. 28l, a
tension/reservo~r arm ( I ). tension of which is adjustable and wherein the
yarn is ~_uided thereon at least for one time. and a sensor ( ~ ), the said
yarn windin_ unit winding the unraveled yarns thereon and having an ability
to stop the yarn windinu fast after braking when necessary, the said
tensiorvreservoir arm giving tension on the yarn guided thereon according
to a given command and removing the tension on the yarn when desired and
the said tenstoNreservoir arm reserving as much yarns as that the winding
unit has winded until it stops m order not to face with a yarn breakage
problem in the event of that the yarn ( 100) to be unraveled can be
unraveled no more after it is stopped up, the said sensor sensing whether
or not the yarn is unraveled, from the tension on the said yarn, directly
or 



indirectly 13..A machine for unraveling knitted fabrics, according to claim
12, characterized irr Ihal the tension/reservoir arm ( 1 ) is formed such
that it reduces the tension on the yarn when the amount of yarn reserve
increases) the said arm being one of the said unraveling units, the said
arm being actuated by a mechanical, electrical, hydraulic, or pneumatic (
11 ) method, and increasing the tension of the yarn guided thereon when it
is m active form. 1 ~. A machine for unraveling knitted fabrics. according
to claim 12 and 13, c~haracterrzed rn that there exists more than one yarn
s:uide passage ( 14, 15) on the tension/reservoir arm ( 1 ) in order to
guide a yarn so that it serves as a yarn reservoir containing more amounts
of yarns and it reduces the amount of the tension on the yarn. 15..A
machine for unraveling knitted fabrics, according to claim 13 to 14,
characrerr:.ed in riurr a spring (8) conducts the movement of an actuator
to the tensionireservo~r arm ( 1 ) in order to decrease sudden tensions)
the said actuator making the tension/reservoir arm (1) actwe. and supports
therefrom 16. .A machine for unravelin, knitted fabrics. according to claim
12 to i 5. characlerrzed irr lircu one or more than one yarn feeder ( 18,
19) comprises cylinders with shpperv surfaces, the said earn feeders
el~m~nates the neUauve tensions on the yarn by w~ndin~ the unraveling yarns
thereon the said tensions being caused by the frictions on the yarn guide
passages ( 14. 15. '_' 1. '?~). and are driven by an electrical motor (33)
rotable in two direction with a SUBSTITUTE SHEET (RULE 26)   WO 00/61849 ''
7 PCTlTR99100022 surface veloc~t~~ being faster than the possible yarn flow
rate. the sand electncai motor rotating fonvard in order to increase the
tensions of the yarns while their unravelability is being tested and to
help the yarns to be unraveled after they are pulled easily during the
unra~~el~ng operation, the said electrical motor rotating backward in order
to help the stopped-up yarns to loosen. 17. A machine for unraveling
knitted fabrics, according to claim 12 to 16, characrerrzed m lhc:l a
mechanical or electronic electrical switch (5) informs the control unit
about the stoppage in the unraveled yarn or the unravelability of the yarn
( 100), the unravelability of which is tested. the said electrical switch
is connected to a tension/reservoir arm ( 1 ) and it is warned by a cam (6)
in some predetermined tension and reserve level. 18..A machine for
unraveling knitted fabrics, according to claim 12 to 17. characrerrzed rn
rhcrr movable yarn guide passages ( 141, 142) compel the yarns to be
twisted by means of a radial friction force after the said movable yarn
guide passages ( 141, 142) are opened by a centrifugal force while rotating
with high speeds in order to carry out the temporary twisting method. the
said movable yarn guide passages existing in a number of one or more 



than one and providing that the yarn is twisted, rotating right and left,
the said radial friction force being exerted by the said yarn guide
passages due to the tension on the yarn ( I 50), opening and rotating of
the passages, and rn lhal the said movable yarn guide passages pro~~ide
that the yarn ~s guided freely without taking a twist after they are closed
in low speeds 19. A machine for unraveling knitted fabrics, according to
claim 12 to 18, characterrzed rn that the movable yarn guide passages (141,
142) performing the twisting operation are actuated by means of the motor
(33), the said motor driving the yarn feeders (18, 19) 20. A machine for
unraveling knitted fabrics, according to claim 12 to 19. chcrracterrzed rn
rhcrl a mechanical or electronic electrical switch (32) will inform the
control unit about the breakas_te of the yarn during the unraveling
operation and the test after ~t senses the said breaka=a and nr that the
said electrical switch is placed in one of the passages ~~herein the yarns
are guided SUBSTITUTE SHEET (RULE 26)   WO 00I61849 a PCTITR99/00022 21. A
machine for unraveling knitted fabrics. according to claim 12 to 20,
characterized rrr ~Ircr~ a tension/reservoir arm ( 1 ) is kept in stretched
farm continuously. the said arm comprising a yarn winding unit (23, 24. 25.
26. 37), the said yarn wording unit supplying yarns to the reservoir by the
backward rotation of the yarn winding unit and loosens the yarn although
the yarn is stopped up and winding and unwinding yarns thereon by rotating
in both direction. controllably. 22. A machine for unraveling knitted
fabrics, according to claim 12 to 21 ( characterized irr ~lrcri winding
units comprise a yarn winding dnim (26), an electrical motor (28)) and a
bobbin ( 23 ) wherein the yarn is winded thereon, the said yarn winding
drum being made up of a light metal since its inertia should be less
because it stops and rotates frequently. having 



a shape of a tube. inside of which is hollow and having some slots thereon,
the said slots being formed such that it directs the yarn and then carries
out a regular winding on the bobbin. the said drum being manufactured such
that its face is roughened in order to rotate and stop the bobbin easily,
the said electrical motor being connected to a shaft (27) on the axis of
the said winding drum directly, serving as an actuator, and braking if
required, the said bobbin being turned by the friction of the winding drum
and being stopped if required SUBSTITUTE SHEET (RULE 26)
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