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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a knitting meth-
od and a circular knitting machine, like various jacquard
machines.

Description of Related Art

[0002] Jacquard machines and the like for performing
semi-jacquard knitting or jacquard knitting in circular knit-
ting machines include a needle selector that performs
needle selection. Needle selection involves switching
knitting tools such as needles and sinkers between an
operation state and a non-operation state, thereby
changing the routes of the knitting tools. The routes of
the knitting tools are changed by the needle selector,
and, in the case of needles, needle routes may be one
selected mainly from those for 3-position knitting struc-
tures consisting of knit, tuck, and welt, and knitting is thus
performed.
[0003] As such a needle selection method, an electro-
magnetic needle selector that is a combination of an elec-
tromagnetic actuator, a selecting jack, and a rocking
piece, for example, as shown in JP H9-111621A, has
been disclosed. Also, a needle selector using a piezoe-
lectric element that is a combination of a multi-stage pi-
ezoelectric actuator and a patterning jack, for example,
as shown in JP H6-94619B, and a mechanical needle
selector using a multi-stage peg holder instead of a multi-
stage piezoelectric actuator, for example, as shown in
JP S50-58347A, are known.
[0004] The needle selecting methods using these elec-
trical and mechanical needle selectors make it possible
to select any one of knit, tuck, and welt for each needle.
The needle selection is based on the principle that, at an
entrance portion of a cam disposed at each feeder where
a yarn is fed to a needle, first a selection is made as to
whether a needle that moves due to rotation of a knitting
machine is to be raised or to be kept at its current position,
and, if it is determined that the needle is to be raised, the
needle is raised to a position around the center of the
cam, and before the needle reaches a yarn feeding po-
sition, a selection is made as to whether the needle is to
be further raised or to be kept at its current position. That
is to say, in the case of knit, the needle is first raised,
then further raised, and receives a fed yarn. In the case
of tuck, the needle is first raised, is then kept at its current
position, and receives a fed yarn. In the case of welt, the
needle is kept at the first position. Subsequently, as guid-
ed by the cam, the needles at the knit and tuck positions
are lowered, after which all needles including the needle
selected for welting perform stitching and are returned
to their original positions so as to be placed into the next
feeder.

[0005] The selecting mechanism used is such that
when raising a needle, a cam is caused to guide a butt
of the needle and raise the needle, and, when keeping
a needle at its current position, the needle or a jack pro-
vided on the lower portion of the needle is pushed in a
direction that is perpendicular to the rotational direction
of a cylinder and the like of the knitting machine to detach
the butt from the cam, and thus guidance by the cam is
deactivated and the needle is kept at its current position.
[0006] Needle selection for tucking may not be per-
formed depending on the machine specifications, but var-
ious jacquard machines select a knitting structure for
each needle by performing needle selection once or twice
before the needle reaches a yarn feeding position, mak-
ing jacquard or semi-jacquard knitting possible.
[0007] Different kinds of knitting machines and needle
selection devices are known e.g. from US 3,996,769, EP
0 722 007 A1 and US 4,793,159. Of these, US 3,99,769
is concerned with preventing the butts of non-knitting
needles (these butts serving to lower the needles) from
impacting against the needle lowering cams. This is done
by pivoting the selection jacks of the non-knitting needles
away from each cam - this taking place in advance of the
needle lowering cam portion of the cam concerned - and
to pivot these selection jacks back on to the cam directly
after having passed the needle lowering cam.

SUMMARY OF THE INVENTION

[0008] In order to perform jacquard or semi-jacquard
knitting, knitting structures are selected according to nee-
dle selection prior to feeding a yarn. After the yarn is fed,
needles for knitting and tucking that received a fed yarn
have to perform stitching, and thus the cam structure is
such that all needles also including needles for welting
are uniformly lowered as guided by the cam and perform
stitching, after which the needles return to their initial
height and are placed into the next feeder, that is, needles
for welting also perform stitching as in the case of needles
for knitting and tucking. However, needles for welting do
not receive a fed yarn, and thus they do not necessarily
have to perform stitching.
[0009] Recently, there is demand for knitted fabrics
with higher quality, and it has been found that the welt
stitching is a problem that needs to be solved in order to
improve the quality. As knitting conditions become so-
phisticated and more complicated, the welt stitching is
more likely to cause breakage in yarn or filaments and
affects the quality of knitted fabrics.
[0010] For example, since yarns that easily break due
to their low tolerance to a pulling force, such as fragile
yarns, hard yarns, and thin yarns are being used move
often, and loops are becoming tighter due to increasingly
fine gauges of knitted fabrics, the welt stitching is more
likely to cause breakage in the yarn or filaments. Since
an old loop in the hook of a needle selected for welting
has already been stitched and its size has been deter-
mined, if a stitch at a size that is the same as or greater
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than the determined size is performed in a subsequent
welt, the load on the old loop is large. Furthermore, since
a larger number of colors are being used for a knitted
fabric, the number of welt feeders increases, and thus
by performing stitching on the same loop a plurality of
times, breakage in yarn or filaments is more likely to oc-
cur. Furthermore, even in the case of stout yarns that are
unlikely to break, a so-called overlapping occurs in which
the size of an old loop is increased due to stitching and
a latch enters the old loop again during knitting.
[0011] It is an object of the present invention to provide
a knitting method and a circular knitting machine, in which
welt stitching is avoided so as to prevent the breakage
and overlapping of yarns and filaments.
[0012] The present invention is directed to a knitting
method according to claim 1.
[0013] With this method, needles selected for welting
do not perform stitching, and thus stitched old loops are
not excessively pulled, and the load on the old loops can
be suppressed. Accordingly, breakage and overlapping
of yarns and filaments can be prevented.
[0014] Examples of the knitting member include a cyl-
inder and a dial, and needle selection methods may be
methods using electrical devices such as an electromag-
netic needle selector or a multi-stage piezoelectric actu-
ator, mechanical devices such as a multi-stage peg hold-
er, or the like. Examples of the deactivation method in-
clude mechanical deactivation methods using a fixing
member such as a projection or a multi-stage peg holder,
electrical deactivation methods by needle selection using
an electrical needle selector such as an electromagnetic
needle selector or a multi-stage piezoelectric actuator,
and the like.
[0015] Furthermore, the present invention is directed
to a knitting method using a needle selector for selecting
needles by acting on either the needles or jacks, each
needle and a jack corresponding thereto being engage-
able with each other and being inserted in the same nee-
dle groove, on a knitting member including needle
grooves in a circular knitting machine, wherein each nee-
dle selected for welting or a butt of a jack corresponding
thereto is detached from a cam for performing stitching,
to after a stitch position, so that guidance by the cam is
deactivated.
[0016] With this method, the needle selected for welt-
ing or the jack corresponding thereto is not guided by the
cam for performing stitching because the butt has been
detached from the cam at the stitch position, and the
needle does not perform stitching, and thus the load on
old loops generated by performing stitching can be sup-
pressed, and breakage and overlapping of yarns and fil-
aments can be suppressed.
[0017] In this method, the needle or the butt of the jack
corresponding thereto is detached from the cam for per-
forming stitching at the time of needle selection for welting
and the butt is once returned to the cam after needle
selection for welting and is then detached again to after
the stitch position. The stitch position refers to the lowest

position in a cam race for drawing in a fed yarn in a lateral
direction, which is a rotational direction of the knitting
machine. The upper-lower relationship is such that the
hook direction of a needle is set to the upper direction
and the tail direction of the needle on the opposite side
is set to the lower direction. The height direction is set to
the upper-lower direction.
[0018] The needle selected for welting or the butt of
the jack corresponding thereto is detached from the cam
for performing stitching, at a position that is immediately
before the stitch position and that is preferably at a height
for welting. Accordingly, the needle for welting moves
completely laterally without being lowered, and breakage
and overlapping of yarns and filaments can be sup-
pressed without applying a load on the loops. It will be
appreciated that any position higher than the stitch posi-
tion may be included in the scope of the present invention,
even if it is not the height for welting.
[0019] It is preferable that the needle selected for welt-
ing or the jack corresponding thereto is pushed in a di-
rection opposite from the cam so that the butt is detached
from the cam.
[0020] For example, the jack itself may be pushed by
directly pushing the butt of the jack with a peg, or the jack
may be indirectly pushed by pushing the butt of the sec-
ond jack with a peg, the second jack being a jack that is
inserted in the same groove as the above-described jack
and is provided so as to be capable of being in contact
with the jack. Note that instead of the peg, it is also pos-
sible to use a projection member that is provided on a
route where only the above-described jack or the second
jack corresponding to the needle selected for welting
passes, and that uniformly pushes the jack or the second
jack. The peg may be electrically controlled as to whether
or not to push the butt, or the peg may be a mechanical
device that is set before the circular knitting machine op-
erating. Accordingly, the needle or the butt of the jack
engaged with the needle is detached from the cam for
performing stitching, and thus guidance by the cam to
the stitch position can be deactivated.
[0021] Furthermore, the present invention is directed
to a circular knitting machine according to claim 8.
[0022] With this knitting machine, the needle selected
for welting or the butt of the jack corresponding thereto
is detached from the cam for performing stitching at the
stitch position by the deactivation means, and thus guid-
ance by the cam to the stitch position can be deactivated.
[0023] The deactivation means operates when a butt
of the needle is at a position that is immediately before
the stitch position and that is preferably at a height for
welting. Accordingly, the needle for welting moves com-
pletely laterally without being lowered, and breakage and
overlapping of yarns and filaments can be suppressed
without applying a load on the loops. It will be appreciated
that any means that operates at a position higher than
the stitch position may be included in the scope of the
present invention even if it is not at the height for welting.
[0024] Furthermore, the position at which the deacti-
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vation means is provided is not limited to a position facing
the needle or the jack, and may also be a position facing
a second jack that is inserted in the same groove as the
above-described jack and is provided so as to be capable
of being in contact with the jack. Accordingly, the deac-
tivation means is not limited to a means that directly acts
on the needle or the jack, and may also be a means that
indirectly acts on the jack by acting on the second jack.
[0025] It is preferable that the deactivation means di-
rectly or indirectly pushes the needle or the jack. For ex-
ample, the jack itself may be pushed by directly pushing
the butt of the jack with a peg, or the jack may be indirectly
pushed by pushing the butt of the second jack with a peg.
Note that instead of the peg, it is also possible to use a
projection member that is provided on a route where only
the above-described jack or the second jack correspond-
ing to the needle selected for welting passes, and that
uniformly pushes the jack or the second jack. The peg
may be electrically controlled as to whether or not to be
at a position for pushing the butt, or the peg may be a
mechanical device that is set before the circular knitting
machine operating. Accordingly, the needle or the butt
of the jack engaged with the needle is detached from the
cam for performing stitching, and thus guidance by the
cam can be deactivated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026]

FIG. 1 shows a front view of a cam holder of a knitting
machine in Example 1 of the present invention, and
a side view of a needle and jacks corresponding
thereto.

FIG. 2(a) is a cross-sectional view of the knitting ma-
chine at a position 1 in FIG. 1, FIG. 2(b) is a cross-
sectional view of the knitting machine at a position
2 in FIG. 1, FIG. 2(c) is a cross-sectional view of the
knitting machine at a position 1’ in FIG. 1, and FIG.
2(d) is a cross-sectional view of the knitting machine
at a position 2’ in FIG. 1.

FIG. 3 shows a front view of a cam holder of a knitting
machine in Example 2 of the present invention, and
a side view of a needle and jacks corresponding
thereto.

FIG. 4(a) is a cross-sectional view of the knitting ma-
chine at a position 1 in FIG. 3, FIG. 4(b) is a cross-
sectional view of the knitting machine at a position
2 in FIG. 3, FIG. 4(c) is a cross-sectional view of the
knitting machine at a position 3 in FIG. 3, FIG. 4(d)
is a cross-sectional view of the knitting machine at
a position 1’ in FIG. 3, and FIG. 4(e) is a cross-sec-
tional view of the knitting machine at a position 3’ in
FIG. 3.

DETAILED DESCRIPTION OF THE INVENTION

Example 1

[0027] Hereinafter, Example 1 of the present invention
will be described with reference to the drawings. FIG. 1
shows a front view of a cam holder of a knitting machine
in Example 1 of the present invention, and a side view
of a needle and jacks corresponding thereto. In this ex-
ample, a needle 1, an intermediate jack 2 that is provided
on the lower portion of the needle 1 so as to be engaged
with and move in one piece with the needle 1, and a
selecting jack 3 that is provided on the lower portion of
the intermediate jack 2 so as to be capable of being in
contact with the intermediate jack 2, are inserted in the
same needle groove provided on a cylinder, which is a
knitting member of a circular knitting machine.
[0028] Furthermore, cams are provided so as to face
the needle 1 and butts of the intermediate jack 2 via a
cam holder 4. In this example, the intermediate jack 2
has upper and lower butts 22 and 21, and a stitch cam
41 for performing stitching and a jack raising cam 42 for
raising a jack are alternately provided as cams facing the
lower butt 21, along the rotational direction of the knitting
machine. A structure is employed in which the lower butt
21 is lowered as guided by the stitch cam 41, and the
intermediate jack 2 and the needle 1 engaged therewith
are also lowered, so that stitching is performed. The cams
facing the needle 1 and the upper butt 22 are not provided
with a stitch portion, and the corresponding portion has
a structure whereby lateral movement occurs at a welt
position. Furthermore, the cam race of the jack raising
cam 42 has a knit route, and is further provided with a
groove at the welt position from a portion after first raising
the lower butt 21 in the jack raising cam 42 to an end of
the jack raising cam 42, so that, if the butt is detached
from the cam at that first portion, the welt route can be
traced.
[0029] The portion where the intermediate jack 2 and
the selecting jack 3 are in contact with each other is set
such that the intermediate jack 2 is positioned on the
inner side and the selecting jack 3 is positioned on the
outer side with respect to the rotational direction of the
knitting machine, and, when the selecting jack 3 is
pushed to the inner side, the intermediate jack 2 is
pushed by the selecting jack 3 and is also pushed to the
inner side.
[0030] Furthermore, an electromagnetic actuator 51
and a cam are provided so as to face the selecting jack
3 via an actuator holder 5. The selecting jack 3 has a
push butt 31 at a position that is lower than the contact
position with the intermediate jack 2 disposed on the up-
per portion of the selecting jack 3, and that is slightly
higher than the center of the entire selecting jack 3, has
a middle butt 32 at a position that is lower than the push
butt 31, and is further provided with a rocking piece 33
at a position that is lower than the middle butt 32 and that
is slightly lower than the center of the entire selecting
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jack 3. A push cam 52 including projections 521 and 522
is provided at a position that is higher than the push butt
31 and that is not in contact with the push butt 31, so as
to face the selecting jack 3. The positional relationship
is set such that the push butt 31 is not in contact with any
projections in a usual state, but, when the selecting jack
3 is raised, the push butt 31 is brought into contact with
the projections 521 and 522. The electromagnetic actu-
ator 51 is provided so as to face the rocking piece 33.
[0031] FIG. 2(a) is a cross-sectional view of the knitting
machine at a position 1 in FIG. 1, FIG. 2(b) is a cross-
sectional view of the knitting machine at a position 2 in
FIG. 1, FIG. 2(c) is a cross-sectional view of the knitting
machine at a position 1’ in FIG. 1, and FIG. 2(d) is a
cross-sectional view of the knitting machine at a position
2’ in FIG. 1. This example will describe needle selection
from two positions consisting of knit and welt. The needle
selection process is such that, in the case of welt, when
a needle selection data signal is received, the electro-
magnetic actuator operates to draw in a lower portion
331 of the rocking piece 33, so that, as shown in FIG.
2(c), the lower end of the rocking piece 33 is placed on
a raising cam 53, the rocking piece 33 is raised, the se-
lecting jack 3 is also raised, the push butt 31 is pushed
by the projection 521, the selecting jack 3 is also pushed,
the intermediate jack 2 is pushed accordingly, and thus
the lower butt 21 of the intermediate jack 2 is detached
from the cam, and thus a welt is made. In the case of
knit, as shown in FIG. 2(a), an upper portion 332 of the
rocking piece 33 is drawn in so that the rocking piece is
not placed on the raising cam 53 and the selecting jack
3 is not raised, and therefore due to the push butt 31
passing under the projection 521, and thus the interme-
diate jack 2 is raised without being detached because
the lower butt 21 is guided by the jack raising cam 42,
and thus a knit is made.
[0032] In this example, the projection 522 is provided
at the stitch position of the push cam 52. Accordingly, as
shown in FIG. 2(d), the selecting jack 3 corresponding
to the needle 1 selected for welting moves to the stitch
position while maintaining the raised state, after which
the push butt 31 is uniformly pushed by the projection
522, the lower butt 21 of the intermediate jack 2 is de-
tached from the stitch cam 41, and thus the guiding of
the needle 1 to stitching is avoided, and the needle can
move laterally while maintaining the welt position. Ac-
cordingly, the needle selected for welting avoids being
used for stitching. On the other hand, as shown in FIG.
2(b), in the case of a needle selected for knitting, since
the selecting jack 3 is not raised, the push butt 31 passes
under the projection 522, and thus the lower butt 21 of
the intermediate jack 2 moves for stitching as guided by
the cam without being detached from the stitch cam 41.
[0033] This example describes the configuration of
needle selection from two positions consisting of knit and
welt. In this example, the projection 522 is merely pro-
vided at the stitch position, but it is also possible to apply
a configuration in which a needle selector is provided in

front of the projection 522, all selecting jacks 3 are tem-
porarily lowered by middle cams 54 facing the middle
butts 32 before reaching the needle selector, after which
a needle first selected for welting is again selected by
the needle selector, and the selecting jack 3 is again
raised so that the push butt 31 is pushed by the projection
522 at the stitch position, and the needle selected for
welting does not perform stitching and is kept at the welt
position. According to this configuration, if needle selec-
tion from knit and tuck is performed by providing an ac-
tuator also at a portion where needle selection is to be
performed from knit and tuck, needle selection from three
positions consisting of knit, tuck, and welt becomes pos-
sible.
[0034] In this example, the selecting jack is raised in
the case of needle selection for welting, and the selecting
jack is caused to move laterally without being raised in
the case of needle selection for knitting, but the opposite
configuration is also possible. As long as a projection is
provided at the stitch position and the settings are made
such that a needle selected for welting or a butt of a jack
corresponding thereto is positioned at a height where the
projection is provided and a needle selected for knitting
or a butt of a jack corresponding thereto is positioned at
a height that is different from the height where the pro-
jection is provided, after the needle selected for welting
or the jack corresponding thereto moves to the stitch po-
sition, the push butt is uniformly pushed by the projection
so that the lower butt can be detached from the cam, and
the needle selected for welting avoids being used for
stitching.

Example 2

[0035] Hereinafter, Example 2 of the present invention
will be described with reference to the drawings. FIG. 3
shows a front view of a cam holder of a knitting machine
in Example 2 of the present invention, and a side view
of a needle and jacks corresponding thereto. In this ex-
ample, a patterning jack 6 is used instead of the selecting
jack 3 of Example 1.
[0036] The patterning jack 6 is provided with a pattern-
ing butt 61 including several to several tens of vertically
arranged butts, and a multi-stage piezoelectric actuator
7 including a peg 71 corresponding to each butt position
of the patterning butt 61 is provided so as to face the
patterning butt 61.
[0037] FIG. 4(a) is a cross-sectional view of the knitting
machine at a position 1 in FIG. 3, FIG. 4(b) is a cross-
sectional view of the knitting machine at a position 2 in
FIG. 3, FIG. 4(c) is a cross-sectional view of the knitting
machine at a position 3 in FIG. 3, FIG. 4(d) is a cross-
sectional view of the knitting machine at a position 1’ in
FIG. 3, and FIG. 4(e) is a cross-sectional view of the
knitting machine at a position 3’ in FIG. 3. The needle
selection process is such that when a needle selection
data signal is received, the peg 71 of the multi-stage pi-
ezoelectric actuator 7 operates, and thus if the peg 71 is
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activated as shown in FIG. 4(d), the peg 71 is horizontally
oriented to be brought into contact with the patterning
butt 61 and pushes the patterning butt 61 so that the
patterning jack 6 is pushed accordingly and the interme-
diate jack 2 is also pushed, and the lower butt 21 is de-
tached from the cam. On the other hand, if the peg 71 is
deactivated as shown in FIG. 4(a), the peg 71 is oriented
downward to pass under the patterning butt 61 so that
the lower butt 21 is not detached from the cam.
[0038] In this example, the multi-stage piezoelectric
actuator 7 is provided not only at a first needle selection
position where needle selection is performed between
knit & tuck and welt, but also at a second needle selection
position where needle selection is performed between
knit and tuck, and a third needle selection position, which
is a stitch position where needle selection is performed
so as to prevent a needle selected for welting from per-
forming stitching.
[0039] At the first needle selection position, the peg 71
is activated as shown in FIG. 4(d) for a needle selected
for welting, and is deactivated as shown in FIG. 4(a) for
a needle selected for knitting or tucking. At the second
needle selection position, if the lower butt 21 correspond-
ing to the needle 1 that has been raised to the tuck po-
sition as guided by the cam as a result of the needle
selection at the first needle selection position is detached
from the cam at the tuck position, the needle moves lat-
erally while maintaining that position, and thus a tuck is
made. Thus, in the case of needle selection for tucking,
a peg 72 is activated as shown in FIG. 4(b), and, in the
case of needle selection for knitting, the peg is deacti-
vated. At the third needle selection position, a multi-stage
piezoelectric actuator 70 is provided instead of the pro-
jection 522 at the stitch position of Example 1, where a
peg 701 is activated only for a needle selected for welting
and pushes the patterning butt 61, so that the lower butt
21 is detached from the cam, and the needle selected
for welting avoids being used for stitching. A needle se-
lected for knitting or tucking is lowered as guided by the
stitch cam 41 and performs stitching.
[0040] Accordingly, 3-position knitting consisting of
knit, tuck, and welt can be performed such that only a
needle selected for welting does not perform stitching
and moves laterally while maintaining the welt position,
whereas a needle selected for knitting or tucking per-
forms stitching.
[0041] In this example, a multi-stage piezoelectric ac-
tuator is used, but it may be replaced by a multi-stage
peg holder. Accordingly, a semi-jacquard pattern can be
knitted in which no pattern change is performed while the
knitting machine is operating.
[0042] Several preferred embodiments have been thus
described with reference to the drawings, but a person
skilled in the art would easily arrive at various changes
and modifications within the scope of the appended
claims. Thus, such changes and modifications are con-
strued as falling within the scope of the present invention.

Claims

1. A knitting method realized by selecting needles (1)
inserted in needle grooves, on a needle cylinder or
dial including the needle grooves and a cam (41) for
performing stitching in a circular knitting machine,

wherein only needles (1) selected for knitting
and needles (1) selected for tucking perform
stitching, and needles (1) selected for welting
are prevented from performing stitching by a de-
activation method,
characterized by
said deactivation method comprising deactivat-
ing guidance of the needles (1) by the cam (41)
to a stitch position, which is the lowest position
in a cam race, from immediately before the stitch
position to after the stitch position.

2. The knitting method according to claim 1, wherein
the deactivation method includes a mechanical de-
activation method using a fixing member such as a
projection (522) or a multi-stage peg holder.

3. The knitting method according to claim 1, wherein
the deactivation method includes an electrical deac-
tivation method using an electrical needle selector.

4. A knitting method according to claim 1, using a nee-
dle selector for selecting needles (1) by acting on
either the needles (1) or jacks (2; 3; 6), each needle
(1) and a jack (2) corresponding thereto being en-
gageable with each other and being inserted in the
same needle groove, on the needle cylinder or dial,
wherein a butt of each needle (1) selected for welting
or a butt (21) of a jack (2) corresponding thereto is
detached from the cam (41) for performing stitching,
so that guidance of the butt by the cam (41) is deac-
tivated.

5. The knitting method according to claim 4, wherein
after needle selection for welting, the butt (21) is once
returned to the cam (41) before reaching the stitch
position, after which the butt of the needle (1) select-
ed for welting or the butt (21) of the jack (2) corre-
sponding thereto is detached from the cam (41)
again to after the stitch position.

6. The knitting method according to claim 4 or 5, where-
in the butt of the needle (1) selected for welting or
the butt (21) of the jack (2) corresponding thereto is
detached from the cam (41) for performing stitching,
at a position that is at a height for welting such that
the needle (1) for welting moves completely laterally
without being lowered.

7. The knitting method according to any one of claims
4 to 6, wherein the needle (1) selected for welting or
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the jack (2) corresponding thereto is pushed in a di-
rection opposite from the cam (41) so that the butt
(21) is detached from the cam (41).

8. A circular knitting machine comprising a knitting
mechanism and a needle cylinder or dial including
needle grooves, needles (1) respectively accommo-
dated in the needle grooves, jacks (2; 3; 6) each of
which is engageable with a needle corresponding
thereto and is inserted in the same groove as the
needle (1), and a needle selector for selecting the
needles (1) by acting on either the needles (1) or the
jacks (2; 3; 6), characterized in that the knitting
mechanism comprises a deactivation means for de-
taching the butt of each needle (1) selected for welt-
ing or the butt (21) of a jack (2) corresponding thereto
from a cam (41) for performing stitching, from imme-
diately before a stitch position, which is the lowest
position in a cam race, to after the stitch position.

9. The circular knitting machine according to claim 8,
wherein the deactivation means operates when a
butt of the needle (1) is at a position that is at a height
for welting.

10. The circular knitting machine according to claim 8 or
9, wherein the deactivation means directly or indi-
rectly pushes the needle (1) or the jack (2; 3; 6).

11. The circular knitting machine according to any one
of claims 8 to 10, wherein the jack (2; 3; 6) is consti-
tuted by a first jack (2) that can be engaged with the
needle (1) and a second jack (3; 6) that can be in
contact with the first jack (2) and that is provided so
as to face the deactivation means, the second jack
(3; 6) is directly pushed by the deactivation means,
and the first jack (2) is indirectly pushed accordingly
so that a butt (21) of the first jack (2) is detached
from the cam (41) for performing stitching.

12. The circular knitting machine according to any one
of claims 8 to 11, wherein a projection ( 522) is pro-
vided as the deactivation means, the butt of each
needle (1) selected for welting or the butt (31; 32) of
a jack (3) corresponding thereto is positioned at a
height where the projection (522) is provided, the
butt of each needle (1) selected for knitting or the
butt (21) of a jack (2) corresponding thereto is posi-
tioned at a height that is different from the height
where the projection (522) is provided, and after the
needle (1) selected for welting or the jack (2; 3) cor-
responding thereto moves to the stitch position, the
butt (31; 32) is uniformly pushed by the projection
( 522) so that the butt (21) is detached from the cam
(41).

13. The circular knitting machine according to any one
of claims 8 to 11,

wherein a projection ( 522) is provided as the
deactivation means,
an electromagnetic needle selector is provided
before the stitch position, each needle (1) se-
lected for welting is again selected before the
stitch position,
the butt of the needle (1) selected for welting or
the butt (31; 32) of a jack (3) corresponding
thereto is positioned at a height where the pro-
jection (522) is provided,
other butts of needles (1) or butts (21; 22) of
jacks (2) corresponding thereto are positioned
at a height that is different from the height where
the projection (522) is provided,
and
after the needle (1) selected for welting or the
jack (2) corresponding thereto moves to the
stitch position, the butt (31; 32) is uniformly
pushed by the projection ( 522) so that the butt
(21) is detached from the cam.

14. The circular knitting machine according to any one
of claims 8 to 11,

wherein a multi-stage piezoelectric actuator
( 70) is provided as the deactivation means,
each needle (1) selected for welting or a jack (2;
6) corresponding thereto is again selected be-
fore the stitch position, and
the butt of the needle (1) selected for welting or
the butt (61) of the jack (6) corresponding thereto
is pushed by a peg ( 701) of the multi-stage pi-
ezoelectric actuator ( 70) so that the butt (21) is
detached from the cam (41).

15. The circular knitting machine according to any one
of claims 8 to 11,

wherein a multi-stage peg holder is provided as
the deactivation means, each needle (1) select-
ed for welting or a jack (2; 6) corresponding
thereto is again selected before the stitch posi-
tion, and
the butt of the needle (1) selected for welting or
the butt (61) of the jack (6) corresponding thereto
is pushed by a peg ( 701) of the multi-stage peg
holder so that the butt (21) is detached from the
cam (41).

Patentansprüche

1. Strickverfahren, durchgeführt durch Auswahl von in
Nadelrillen eingesetzten Nadeln (1) an einem die Na-
delrillen und eine Kurvenscheibe (41) enthaltenden
Nadelzylinder oder Rippscheibe, um Ketteln in einer
Rundstrickmaschine auszuführen, wobei nur zum
Stricken ausgewählte Nadeln (1) und zum Fangen
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ausgewählte Nadeln (1) das Ketteln leisten, und
durch ein Abschaltverfahren verhindert wird, dass
zum Säumen ausgewählte Nadeln (1) das Ketteln
ausführen,
gekennzeichnet dadurch,
dass das Abschaltverfahren das Abschalten einer
Führung der Nadeln (1) durch die Kurvenscheibe
(41) in eine Kettelposition, welche die tiefste Position
in einer Kurvenbahn von unmittelbar vor der Kettel-
position bis hinter der Kettelposition ist, umfasst.

2. Strickverfahren nach Anspruch 1, wobei das Ab-
schaltverfahren ein mechanisches Abschaltverfah-
ren einschließt, das ein Befestigungselement wie ein
vorspringendes Teil (522) oder einen mehrstufigen
Stifthalter verwendet.

3. Strickverfahren nach Anspruch 1, wobei das Ab-
schaltverfahren ein elektrisches Abschaltverfahren
mittels eines elektrischen Nadelselektors ein-
schließt.

4. Strickverfahren nach Anspruch 1 unter Verwendung
eines Nadelselektors zur Auswahl von Nadeln (1)
durch Einwirken entweder auf die Nadeln (1) oder
Wippen (2; 3; 6), wobei jede Nadel (1) und eine dazu
entsprechende Wippe (2) miteinander in Eingriff
bringbar sind und in die gleiche Nadelrille an dem
Nadelzylinder oder Rippscheibe eingesetzt werden,
wobei ein Fuß jeder zum Säumen ausgewählten Na-
del (1) oder ein Endstück (21) einer dazu entspre-
chenden Wippe (2) von der Kurvenscheibe (41) ge-
löst werden, um das Ketteln auszuführen, so dass
eine Führung des Endstücks durch die Kurvenschei-
be (41) abgeschaltet wird.

5. Strickverfahren nach Anspruch 4, wobei nach Na-
delauswahl zum Säumen das Endstück (21) vor Er-
reichen der Kettelposition einmal zur Kurvenscheibe
(41) zurückgeführt wird, wonach der Fuß der zum
Säumen ausgewählten Nadel (1) oder das Endstück
(21) der dazu entsprechenden Wippe (2) von der
Kurvenscheibe (41) wieder auf hinter die Kettelpo-
sition gelöst wird.

6. Strickverfahren nach Anspruch 4 oder 5, wobei der
Fuß der zum Säumen ausgewählten Nadel (1) oder
das Endstück (21) der dazu entsprechenden Wippe
(2) von der Kurvenscheibe (41) gelöst wird, um Ket-
teln an einer Position, das heißt, in einer Höhe zum
Säumen auszuführen, so dass die Nadel (1) zum
Säumen sich völlig seitwärts bewegt, ohne abge-
senkt zu werden.

7. Strickverfahren nach einem der Ansprüche 4 bis 6,
wobei die zum Säumen ausgewählte Nadel (1) oder
die dazu entsprechende Wippe (2) in eine Richtung
entgegengesetzt von der Kurvenscheibe (41) ge-

drückt wird, so dass das Endstück (21) von der Kur-
venscheibe (41) gelöst wird.

8. Rundstrickmaschine, umfassend einen Strickme-
chanismus und einen Nadelzylinder oder Rippschei-
be mit Nadelrillen, wobei die Nadeln (1) jeweils in
den Nadelrillen aufgenommen sind, Wippen (2; 3;
6), von denen jede mit einer dazu entsprechenden
Nadel in Eingriff bringbar ist und in der gleichen Rille
wie die Nadel (1) eingesetzt wird, und einen Nadel-
selektor zur Auswahl der Nadeln (1) durch Einwirken
entweder auf die Nadeln (1) oder die Wippen (2; 3; 6),
dadurch gekennzeichnet, dass
der Strickmechanismus Abschaltmittel zum Lösen
des Fußes jeder zum Säumen ausgewählten Nadel
(1) oder des Endstücks (21) einer dazu entsprechen-
den Wippe (2) von einer Kurvenscheibe (41) auf-
weist, um Ketteln von unmittelbar vor einer Kettel-
position, welche die tiefste Position in einer Kurven-
bahn ist, bis hinter der Kettelposition auszuführen.

9. Rundstrickmaschine nach Anspruch 8, wobei das
Abschaltmittel in Betrieb ist, wenn ein Fuß der Nadel
(1) sich in einer Position, das heißt in einer Höhe
zum Säumen, befindet.

10. Rundstrickmaschine nach Anspruch 8 oder 9, wobei
das Abschaltmittel die Nadel (1) oder die Wippe (2;
3; 6) direkt oder indirekt drückt.

11. Rundstrickmaschine nach einem der Ansprüche 8
bis 10, wobei die Wippe (2; 3; 6) gebildet wird durch
eine erste Wippe (2), die mit der Nadel (1) in Eingriff
gebracht werden kann, und eine zweite Wippe (3;
6), die sich mit der ersten Wippe (2) in Kontakt be-
finden kann, und die so vorgesehen ist, dass sie dem
Abschaltmittel gegenüberliegt, die zweite Wippe (3;
6) direkt durch das Abschaltmittel gedrückt wird, und
die erste Wippe (2) folglich indirekt gedrückt wird, so
dass ein Endstück (21) der ersten Wippe (2) von der
Kurvenscheibe (41) gelöst wird, um Ketteln auszu-
führen.

12. Rundstrickmaschine nach einem der Ansprüche 8
bis 11,

wobei ein vorspringendes Teil (522) als Ab-
schaltmittel vorgesehen ist, der Fuß jeder zum
Säumen ausgewählten Nadel (1) oder das End-
stück (31; 32) einer dazu entsprechenden Wip-
pe (3) in einer Höhe positioniert wird, wo das
vorspringende Teil (522) vorgesehen ist,
der Fuß jeder zum Stricken ausgewählten Nadel
(1) oder das Endstück (21) einer dazu entspre-
chenden Wippe (2) in einer Höhe positioniert
wird, die sich von der Höhe unterscheidet, wo
das vorspringende Teil (522) vorgesehen ist,
und nachdem die zum Säumen ausgewählte
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Nadel (1) oder die dazu entsprechende Wippe
(2; 3) sich in die Kettelposition bewegt, das End-
stück (31; 32) durch das vorspringende Teil
(522) gleichmäßig gedrückt wird, so dass das
Endstück (21) von der Kurvenscheibe (41) ge-
löst wird.

13. Rundstrickmaschine nach einem der Ansprüche 8
bis 11, wobei ein vorspringendes Teil (522) als Ab-
schaltmittel vorgesehen ist,

ein elektromagnetischer Nadelselektor vor der
Kettelposition vorgesehen ist, jede zum Säu-
men ausgewählte Nadel (1) erneut vor der Ket-
telposition ausgewählt wird,
der Fuß der zum Säumen ausgewählten Nadel
(1) oder das Endstück (31; 31) einer dazu ent-
sprechenden Wippe (3) in einer Höhe positio-
niert wird, wo das vorspringende Teil (522) vor-
gesehen ist,
andere Füße von Nadeln (1) oder Endstücke
(21; 22) von dazu entsprechenden Wippen (2)
in einer Höhe positioniert werden, die sich von
der Höhe unterscheidet, wo das vorspringende
Teil (522) vorgesehen ist, und
nachdem die zum Säumen ausgewählte Nadel
(1) oder die dazu entsprechende Wippe (2) sich
in die Kettelposition bewegt, das Endstück (31;
32) durch das vorspringende Teil (522) gleich-
mäßig gedrückt wird, so dass das Endstück (21)
von der Kurvenscheibe gelöst wird.

14. Rundstrickmaschine nach einem der Ansprüche 8
bis 11, wobei

ein mehrstufiger piezoelektrischer Aktuator (70)
als Abschaltmittel vorgesehen ist,
jede zum Säumen ausgewählte Nadel (1) oder
eine dazu entsprechende Wippe (2; 6) erneut
vor der Kettelposition ausgewählt wird, und
der Fuß der zum Säumen ausgewählten Nadel
(1) oder das Endstück (61) der dazu entspre-
chenden Wippe (6) durch einen Stift (701) des
mehrstufigen piezoelektrischen Aktuators (70)
gedrückt wird, so dass das Endstück (21) von
der Kurvenscheibe (41) gelöst wird.

15. Rundstrickmaschine nach einem der Ansprüche 8
bis 11,

wobei ein mehrstufiger Stifthalter als Abschalt-
mittel vorgesehen ist,
jede zum Säumen ausgewählte Nadel (1) oder
eine dazu entsprechende Wippe (2; 6) erneut
vor der Kettelposition ausgewählt wird, und
der Fuß der zum Säumen ausgewählten Nadel
(1) oder das Endstück (61) der dazu entspre-
chenden Wippe (6) durch einen Stift (701) des

mehrstufigen Stifthalters gedrückt wird, so dass
das Endstück (21) von der Kurvenscheibe (41)
gelöst wird.

Revendications

1. Procédé de tricotage réalisé en sélectionnant des
aiguilles (1), insérées dans des rainures à aiguilles,
sur un cylindre ou un cadran à aiguilles comprenant
les rainures à aiguilles et une came (41) pour effec-
tuer le point dans une machine à tricoter circulaire,

dans lequel seules les aiguilles (1), sélection-
nées pour le tricotage, et les aiguilles (1), sélec-
tionnées pour le guillochage, effectuent le point,
et les aiguilles (1), sélectionnées pour le borda-
ge, sont empêchées d’effectuer le point par un
processus de désactivation,
caractérisé en ce que ledit processus de dé-
sactivation consiste à désactiver le guidage des
aiguilles (1) par la came (41) vers une position
de point, qui est la position la plus basse dans
une course de la came, depuis immédiatement
avant la position de point jusqu’après la position
de point.

2. Procédé de tricotage selon la revendication 1,
dans lequel le processus de désactivation comprend
un processus de désactivation mécanique utilisant
un élément de fixation tel qu’une saillie (522) ou un
support de cheville à plusieurs étages.

3. Procédé de tricotage selon la revendication 1,
dans lequel le processus de désactivation comprend
un processus de désactivation électrique utilisant un
sélecteur d’aiguilles électrique.

4. Procédé de tricotage selon la revendication 1, utili-
sant un sélecteur d’aiguilles pour sélectionner les
aiguilles (1) en agissant soit sur les aiguilles (1), soit
sur les platines (2 ; 3 ; 6), chaque aiguille (1) et une
platine (2) correspondante pouvant être engagées
l’une dans l’autre et étant insérées dans la même
rainure à aiguilles, sur le cylindre ou le cadran à
aiguilles,
dans lequel un talon de chaque aiguille (1), sélec-
tionnée pour le bordage, ou un talon (21) d’une pla-
tine (2) correspondante est détaché depuis la came
(41) pour effectuer le point, de sorte que le guidage
du talon par la came (41) est désactivé.

5. Procédé de tricotage selon la revendication 4,
dans lequel, après la sélection des aiguilles pour le
bordage, le talon (21) est renvoyé une fois à la came
(41) avant d’atteindre la position de point, suite à
quoi le talon de l’aiguille (1), sélectionnée pour le
bordage, ou le talon (21) de la platine (2) correspon-
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dante est à nouveau détaché depuis la came (41)
après la position de point.

6. Procédé de tricotage selon la revendication 4 ou 5,
dans lequel le talon de l’aiguille (1), sélectionnée
pour le bordage, ou le talon (21) de la platine (2)
correspondante est détaché depuis la came (41)
pour effectuer le point, à une position qui est à une
hauteur pour le bordage, de telle sorte que l’aiguille
(1) pour le bordage se déplace complètement laté-
ralement sans être abaissée.

7. Procédé de tricotage selon l’une des revendications
4 à 6,
dans lequel l’aiguille (1), sélectionnée pour le bor-
dage, ou la platine (2) correspondante est poussée
dans une direction opposée à la came (41), de telle
sorte que le talon (21) est détaché depuis la came
(41).

8. Machine à tricoter circulaire, comprenant un méca-
nisme de tricotage et un cylindre ou cadran à
aiguilles comportant des rainures à aiguilles, des
aiguilles (1) logées respectivement dans les rainures
à aiguilles, des platines (2 ; 3 ; 6) dont chacune peut
être engagée avec une aiguille correspondante et
est insérée dans la même rainure que l’aiguille (1),
et un sélecteur d’aiguilles pour sélectionner les
aiguilles (1) en agissant soit sur les aiguilles (1), soit
sur les platines (2 ; 3 ; 6),
caractérisée en ce que le mécanisme de tricotage
comprend un moyen de désactivation pour détacher
le talon de chaque aiguille (1), sélectionnée pour le
bordage, ou le talon (21) d’une platine (2) corres-
pondante depuis une came (41) pour effectuer le
point, depuis immédiatement avant une position de
point, qui est la position la plus basse dans une cour-
se de la came, jusqu’après la position de point.

9. Machine à tricoter circulaire selon la revendication 8,
dans laquelle le moyen de désactivation fonctionne
lorsqu’un talon de l’aiguille (1) se trouve dans une
position qui est à une hauteur pour le bordage.

10. Machine à tricoter circulaire selon la revendication
8 ou 9,
dans laquelle le moyen de désactivation pousse di-
rectement ou indirectement l’aiguille (1) ou la platine
(2 ; 3 ; 6).

11. Machine à tricoter circulaire selon l’une des reven-
dications 8 à 10,

dans laquelle la platine (2 ; 3 ; 6) est constituée
d’une première platine (2) qui peut être engagée
avec l’aiguille (1) et d’une seconde platine (3 ;
6) qui peut être en contact avec la première pla-
tine (2) et qui est prévue pour faire face au

moyen de désactivation,
la seconde platine (3 ; 6) est directement pous-
sée par le moyen de désactivation, et
la première platine (2) est poussée en corres-
pondance indirectement de telle sorte qu’un ta-
lon (21) de la première platine (2) est détaché
depuis la came (41) pour effectuer le point.

12. Machine à tricoter circulaire selon l’une des reven-
dications 8 à 11,

dans laquelle une saillie (522) est prévue com-
me moyen de désactivation,
le talon de chaque aiguille (1), sélectionnée pour
le bordage, ou un talon (31 ; 32) d’une platine
(3) correspondante est positionné à une hauteur
où se trouve la saillie (522),
le talon de chaque aiguille (1), sélectionnée pour
le tricotage, ou le talon (21) d’une platine (2)
correspondante est positionné à une hauteur
différente de la hauteur où se trouve la saillie
(522), et
une fois que l’aiguille (1), sélectionnée pour le
bordage, ou la platine (2 ; 3) correspondante est
déplacée jusqu’à la position de point, le talon
(31 ; 32) est poussé uniformément par la saillie
(522), de telle sorte que le talon (21) est détaché
depuis la came (41).

13. Machine à tricoter circulaire selon l’une des reven-
dications 8 à 11,

dans laquelle une saillie (522) est prévue com-
me moyen de désactivation, un sélecteur
d’aiguilles électromagnétique est prévu avant la
position de point,
chaque aiguille (1), sélectionnée pour le borda-
ge, est à nouveau sélectionnée avant la position
de point,
le talon de l’aiguille (1), sélectionnée pour le bor-
dage, ou le talon (31 ; 32) d’une platine (3) cor-
respondante est positionné à une hauteur où se
trouve la saillie (522),
d’autres talons d’aiguilles (1) ou talons (21 ; 22)
de platines (2) correspondantes sont position-
nés à une hauteur différente de la hauteur où
se trouve la saillie (522), et
une fois que l’aiguille (1), sélectionnée pour le
bordage, ou la platine (2) correspondante est
déplacée à la position de point, le talon (31 ; 32)
est poussé uniformément par la saillie (522), de
telle sorte que le talon (21) est détaché depuis
la came.

14. Machine à tricoter circulaire selon l’une des reven-
dications 8 à 11,

dans laquelle un actionneur piézoélectrique à
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plusieurs étages (70) est prévu comme moyen
de désactivation,
chaque aiguille (1), sélectionnée pour le borda-
ge, ou une platine (2 ; 6) correspondante est à
nouveau sélectionnée avant la position de point,
et
le talon de l’aiguille (1), sélectionnée pour le bor-
dage, ou le talon (61) de la platine (6) corres-
pondante est poussé par une cheville (701) de
l’actionneur piézoélectrique à plusieurs étages
(70), de telle sorte que le talon (21) est détaché
depuis la came (41).

15. Machine à tricoter circulaire selon l’une des reven-
dications 8 à 11,

dans laquelle un support de cheville à plusieurs
étages est prévu comme moyen de désactiva-
tion,
chaque aiguille (1), sélectionnée pour le borda-
ge, ou une platine (2 ; 6) correspondante est à
nouveau sélectionnée avant la position de point,
et
le talon de l’aiguille (1), sélectionnée pour le bor-
dage, ou le talon (61) de la platine (6) corres-
pondante est poussé par une cheville (701) du
support de cheville à plusieurs étages, de telle
sorte que le talon (21) est détaché depuis la ca-
me (41).
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