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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] The presentinvention relates to a knitting meth-
od of a knitted fabric with a hole, and the knitted fabric.

Description of the Related Art

[0002] Conventionally, a hole is simultaneously knitted
while knitting a knitted fabric using a flat knitting machine.
A buttonhole is known to use a hole. For instance, Patent
Document 1 shows a knitted fabric with a buttonhole of
alateral hole, and a knitting method thereof. A buttonhole
of a longitudinal hole also exists see DE 2502574 A. A
knitted fabric 30 shown in Fig. 9 is branched into two at
a lower end portion 32 of a buttonhole 33, and return
knitting is carried out with different knitting yarns respec-
tively with such a branched point as a boundary. After a
hole of a size that matches the button is formed, the ad-
jacent stitches are overlapped and joined at an upper
end portion 34 of the buttonhole 33.

PRIOR ART DOCUMENT
PATENT DOCUMENT

[0003] [Patent Document 1] Japanese Patent Publica-
tion No. 2573101corresponding to EP 0 498 633 A.
[0004] A sling-type buttonhole according to the pream-
ble of independent claims 1 and 4 is known from US 6
301 939 B.

SUMMARY OF THE INVENTION

[0005] However, in such a buttonhole 33 according to
EP 0498 633 A, forces applied on the lower end portion
32 and the upper end portion 34 of the buttonhole 33,
and the stitches at both ends thereof overlap when but-
toning and unbuttoning are repeated, which may cause
a yarn breakage from the force of pulling outward when
wearing. Such a yarn breakage is a problem caused by
lack of strength, and may occur not only with the button-
hole but also when the hole is used for inserting a belt,
string, or the like.

[0006] The present invention has been made in view
of the above circumstances and an object of the present
invention is to provide a knitting method of a knitted fabric
with a hole in which a force applied on the stitches posi-
tioned at the peripheral edge of the hole is distributed so
that the knitting yarnis less likely to break, and the knitted
fabric.

[0007] The presentinvention relates to a knitting meth-
od of a knitted fabric with a hole using a flat knitting ma-
chine including at least a front and a back needle bed
and in which stitches are transferrable, the hole including
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a hole forming portion in which a periphery of the hole is
formed with a stitch row including at least one or more
wales; the knitting method including:

step 1 of repeatedly carrying out moving of the hole
forming portion in a lateral direction and forming of
a widening stitch on a side opposite to the moving
direction and a new stitch row following a stitch row
of the moved hole forming portion to form a starting
end of the hole forming portion;

step 2 of repeatedly forming a stitch row of the hole
forming portion following the step 1; and

step 3 of repeatedly carrying out forming of a double
stitch with the widening stitch formed in the step 1
while moving the hole forming portion in a direction
opposite to the moving direction in the step 1 and
forming of a new stitch row following the moved stitch
row to join the starting end and a terminating end of
the hole forming portion while forming the terminat-
ing end of the hole forming portion.

[0008] Inthe presentinvention, flechage knitting is se-
quentially carried out before the step 1 and after the step
3 so that a stitch row of the starting end and the termi-
nating end of the hole forming portion inclines.

[0009] In the present invention, the steps 1 to 3 are
performed after the step 2 and before the step 3 to form
a plurality of holes, the starting end and the terminating
end of the hole forming portion being joined at a plurality
of areas to form the hole.

[0010] A knitted fabric of the present invention relates
to a knitted fabric with a hole knitted in a seamless manner
using a flat knitting machine including at least a front and
back a needle bed and in which stitches are transferrable,
wherein a periphery of the hole is formed using a hole
forming portion formed with a stitch row including at least
one or more wales, the hole forming portion continued in
a wale direction being folded back at a substantially in-
termediate position, the hole forming portion facing each
other with the hole in between having a wale direction of
the stitch row in opposite directions and having a starting
end formed by a widening stitch and a terminating end
formed by a stitch of the opposing hole forming portions
joined other than at the hole.

[0011] According to the present invention, the hole
forming portion forming the periphery of the hole has
stronger strength since the force is distributed when the
pulling force is applied on the stitches at the peripheral
edge of the hole since the starting end and the terminating
end thereof are joined while forming a plurality of double
stitches.

[0012] Accordingtothe presentinvention, the flechage
knitting is sequentially carried out on the stitch row con-
tinuing to the starting end and the terminating end of the
hole forming portion, so that the hole forming portion
branched from the knitted fabric is smoothly bent and
protrusions of the stitches can be prevented.

[0013] Furthermore, according to the present inven-



3 EP 2 530 196 B1 4

tion, two or more holes can be lined in the knitted fabric
projected out from the side end portion of the knitted fab-
ric. The buttonhole of a new design can be formed, and
use can also be made to insert a belt, string, or the like.

BRIEF DESCRIPTION OF THE DRAWINGS
[0014]

Fig. 1 is a,schematic diagram of a knitted fabric 1
with a hole shown as embodiment 1 of the present
invention;

Fig. 2 is a knitting diagram of the knitted fabric 1 with
the hole shown as embodiment 1 of the present in-
vention;

Fig. 3 is a knitting diagram of the knitted fabric 1 with
the hole shown as embodiment 1 of the present in-
vention, following Fig. 2;

Fig. 4 is a knitting diagram of the knitted fabric 1 with
the hole shown as embodiment 1 of the present in-
vention, following Fig. 3;

Fig. 5 is a schematic diagram of a knitted fabric 10
with a hole shown as embodiment 2 of the present
invention;

Fig. 6 is a knitting diagram of the knitted fabric 10
with the hole shown as embodiment 2 of the present
invention;

Fig. 7 is a schematic diagram of a knitted fabric 20
with a hole shown as embodiment 3 of the present
invention;

Fig. 8 is a knitting schematic diagram of the knitted
fabric 20 with the hole shown as embodiment 3 of
the present invention; and

Fig. 9 is a schematic diagram of a knitted fabric 30
with a conventional buttonhole.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0015] A knitted fabric with a hole according to embod-
iments 1 to 3 of the present invention will be hereinafter
described. A flat knitting machine used for the knitting is
a two-bed flat knitting machine including a pair of front
and back needle beds, and performs knitting using every
other needles. Although not illustrated, a hole can be
formed in a cardigan serving as a tubular knitted fabric.
An empty needle may not be set and successive knitting
needles may be used to perform the knitting in the case
of a single layer knitted fabric. The flat knitting machine
alsoincludes a plurality of yarn feeders on the upper side
ofthe needle beds, where the back needle bed is capable
of being racked with respect to the front needle bed. The
knitted fabric to be knitted is assumed to be entirely made
of plain stitches, and the number of needles shown in the
knitting diagram is less than that in the actual knitting for
the sake of convenience of explanation. The knitted fabric
may, of course, be knitted using structures other than
plain stitches. Holes 3, 13, 23 shown in the present em-
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bodiment are buttonholes, but may be applied as holes
for inserting a belt, a string-like fashion item, or the like.
[0016] The knitting diagrams of Figs. 2 to 4, and Fig.
6, to be described later, are shown with the following
contents. "S(T) + number" in the left column in the draw-
ing indicates a step number. A to S in the right column
in the drawing indicate knitting needles of a front needle
bed (hereinafter referred to as FB) and a to s indicate
knitting needles of a back needle bed (hereinafter re-
ferred to as BB), O indicates an old stitch, « indicates a
new stitch knitted in each step, © indicates double stitch-
es, and V-letter indicates a pickup stitch or a tuck stitch,
where the portion subjected to the knitting operation in
each knitting step is shown with a solid line. Furthermore,
the arrow in the left and right direction in the middle col-
umn in the drawing indicates a knitting direction, the ar-
row in the up, down, and diagonal direction indicates per-
forming transfer, and the operation on the lower side in
the plane of drawing is carried out first. With respect to
the arrow in which up, down, and diagonal directions are
combined, the steps in the middle are omitted.

[0017] Fig. 1is a schematic diagram of a knitted fabric
1with ahole 3 shown as embodiment 1. The knitted fabric
1 with the hole 3 of the present embodiment is knitted in
a direction shown with an arrow from the lower side to
the upper side in the drawing. A hole forming portion 1a
branched from a side end portion 5 on the right side of
the knitted fabric 1 is projected out to the exterior of the
knitted fabric and then folded back. The hole forming por-
tion 1a formed by a stitch row including at least one or
more wales has the wale directions of the stitches op-
posing with the hole 3 in between as reverse directions.
Otherthan atthe hole 3, a startingend 8 and a terminating
end 9 of the hole forming portion 1a that oppose each
other are joined with a pickup stitch, to become a widen-
ing stitch, at a stitch. The widening stitch may be a pickup
stitch or a stitch formed by split knitting or twist knitting.
The hole forming portion 1a is folded back and joined at
a plurality of areas, so that the force is distributed and
the strength is increased even when a pulling force is
applied on the hole 3.

[0018] The hole forming portion 1a shown in Fig. 1 has
a shape projecting out to the exterior of the knitted fabric
as a great number of stitches is knitted alone while the
knitting of the stitches other than of the hole forming por-
tion 1ais in pause, as shown with the number of arrows.
The hole forming portion 1ais folded back near the middle
in the wale direction, and the hole 3 has a shape of being
sandwiched by the hole forming portion 1a formed with
the stitch row including at least one or more wales.
[0019] The knitting steps of the knitted fabric 1 will now
be described with the knitting diagrams of Figs. 2 to 4.
In the drawing, the position of the side end portion 5 of
the knitted fabric 1 is shown with a solid line. In the steps
of S1to S6, to be described later, the stitch row of before
forming the starting end 8 of the hole forming portion 1a
by flechage knitting is inclined so that the bend of the
stitch row to be formed continuously is made smooth to
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suppress the protrusions of the stitches. SO in Fig. 2
shows the knitting of a knitted fabric 1b of before forming
the starting end 8 of the hole forming portion 1a, where
stitches are formed on the knitting needles K, I, G, E, C,
A of the FB.

[0020] In S1, a yarn feeder is moved in the rightward
direction in the plane of drawing, and stitches are formed
on the knitting needles A, C, E, G of the FB. In S2, a tuck
stitch is formed on the knitting needle K of the FB, and
stitches are formed on the knitting needles |, G, E, C, A.
In S3, stitches are formed on the knitting needles A, C,
E of the FB. Furthermore, in S4, the tuck stitch is formed
on the knitting needle | of the FB and the stitches are
formed on the knitting needles G, E, C, A in the leftward
direction. After performing the knitting similar to S3 and
S4 one time each, the stitch is formed on the knitting
needle A of the FB in S5. Furthermore, in S6, a tuck stitch
is formed on the knitting needle E of the FB and the stitch-
es are formed on the knitting needles C, A in the leftward
direction.

[0021] An inclined portion 7a in which the stitches are
gradually reduced through steps S1 to S6 is shown in
the knitted fabric 1 of Fig. 1. Although not shown in the
knitting diagram, an inclined portion 7b is formed through
flechage knitting in the knitted fabric 1 after forming the
terminating end 9 of the hole forming portion 1a. The
inclined portion 7b in which the stitches are gradually
increased (after S21 to be described later) is formed sym-
metric to the inclined portion 7a. Similar to the inclined
portion 7a, the inclined portion 7b makes the bend of the
stitch rows to be formed continuously smooth to suppress
the protrusions of the stitches.

[0022] In S7 of Fig. 3, the stitches are formed on the
knitting needles A, C, E, G, |, and K of the FB. A stitch is
also formed on the tuck stitch formed from S2 in this
knitting. In S8, the stitches held on the knitting needles
G, K of the FB are transferred to the knitting needles g,
k of the BB, and then the stitches are formed on the knit-
ting needles k, g of the BB and the knitting needle E of
the FB in the leftward direction. After S8, the knitting of
the knitted fabric 1b excluding the hole forming portion
1a is paused near the side end portion 5 of the knitted
fabric 1, and the knitting of the hole forming portion 1a
alone is continued. In S9, the tuck stitch is formed on the
knitting needle C of the FB and the stitches are formed
on the knitting needles E, |. A tubular structure is formed
in S8 and S9. In S7, the stitches are formed on the knitting
needles C, E, G, |, K of the FB to form the hole forming
portion 1a with the stitch row including a wale of five stitch-
es, but merely needs to be one or more stitches and not
limited to five stitches. If the number of stitches is few,
three or more widening stitches, to be described later,
are preferably formed to increase the strength.

[0023] In S10, the stitches held on the knitting needles
E, | of the FB are transferred to the knitting needles G,
K of the FB and the stitches held on the knitting needles
g, k of the BB are transferred to the knitting needles i, m
of the BB, and thereafter the stitches are formed on the
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knitting needles m, i of the BB and the knitting needle G
of the FB in the leftward direction. In S11, a pickup stitch
to become the widening stitch is formed on the knitting
needle E of the FB on the side opposite to the moving
direction in S10, and the stitches are formed on the knit-
ting needles G, K for holding the moved stitches. The
stitch row configuring the hole forming portion 1a is
moved toward the lateral direction, and a pickup stitch is
formed on an empty needle formed by the movement
and a new stitch row is formed following the moved stitch
row. Thereafter, the knitting of S10 and S11 is repeated
two times, where S12 shows the state after the repeated
knitting. In S12, a pickup stitch is formed on the knitting
needle | of the FB and the stitches are formed on the
knitting needles K, O. The pickup stitches formed from
S11 become three widening stitches worth the number
of movements. The widening stitch to form is not limited
to three, and merely needs to be two or more. The force
becomes more distributed and the strength becomes
stronger as the number of widening stitches increases.
[0024] In S13, the stitches are formed on the knitting
needles q, m of the BB. In S14, the stitches are formed
on the knitting needles K, O of the FB. In the knitting of
S13 and S14, the stitch row configuring the hole forming
portion 1a is knitted. The strength is increased by forming
the tubular structure, and a satisfactory appearance is
also realized as it can be seen similarly from both sides.
The size of the hole 3 is adjusted by the number of times
to repeat the steps of S13 and S14, where the steps are
repeated ten times herein. The hole 3 projecting out to
the exterior of the knitted fabric from the side end portion
5 of the hole forming portion 1a is formed.

[0025] In S15 of Fig. 4, the stitches held on the knitting
needles K, O of the FB are transferred to the knitting
needles |, M ofthe FB, and the stitches held on the knitting
needles m, q of the BB are transferred to the knitting
needles k, o of the BB. The double stitches including the
pickup stitch and the stitch are formed on the knitting
needle | of the FB by such transfer. It is moved in the
direction opposite to when the starting end 8 of the hole
forming portion 1a is formed, and is joined with the start-
ing end 8 of the hole forming portion 1a by the widening
stitch while forming the terminating end 9 of the hole form-
ing portion 1a. In S16, the stitches are formed on the
knitting needles o, k of the BB and the knitting needle |
of the FB in the leftward direction. One part of the starting
end 8 and the terminating end 9 of the hole forming por-
tion 1a are joined. In S17, the stitches are formed on the
knitting needles |, M of the FB. The knitting similar to S15
to S17 is repeated one time, and the formation of the
double stitches and the joining are performed.

[0026] In S18, the stitches held on the knitting needles
G, K of the FB are transferred to the knitting needles E,
| of the FB, and the stitches held on the knitting needles
i, m of the BB are transferred to the knitting needles g, k
of the BB. The double stitches including the pickup stitch
and the stitch are formed on the knitting needle E of the
FB.InS19, the stitches are formed on the knitting needles
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k, g of the BB and the knitting needle E of the FB in the
leftward direction. In S20, the stitches are formed on the
knitting needles E, | of the FB. In S21, the stitches held
on the knitting needles g, k of the BB are transferred to
the knitting needles G, K of the FB, and thereafter the
stitches are formed on the knitting needles K, I, G, E, C,
A of the FB.

[0027] In S10 to S12, the starting end 8 of the hole
forming portion 1a is formed. The stitch row configuring
the hole forming portion 1a forms the widening stitch and
the stitch while moving toward the lateral direction to the
exterior side of the knitted fabric of the side end portion
5 of the knitted fabric 1. The stitch row of the peripheral
edge portion of the hole 3 is formed by repeating S13
and S14. Furthermore, in S15 to S20, the hole forming
portion 1a is folded back, and the movement and the
knitting toward the interior of the knitted fabric are repeat-
ed. The hole forming portion 1a is returned to the original
position while forming the terminating end 9, and the ter-
minating end 9 is joined with the starting end 8 to form
the hole 3.

[0028] Fig. 5is a schematic diagram of a knitted fabric
10 with a hole 13 shown as embodiment 2 of the present
invention. Fig. 6 is a knitting diagram of the knitted fabric
10 with the hole 13 shown as embodiment 2 of the present
invention. The knitting method of the knitted fabric 10 in
which positions of a starting end 18 of a hole forming
portion 11a and the hole 13 are further on the interior
side than embodiment 1 will be described with reference
to Fig. 5 and Fig. 6. In embodiment 1, the hole 3 is formed
from the position where the hole forming portion 1a is
adjacent to the side end portion 5 shown in Fig. 1. In
embodiment 2, however, the hole forming portion 11a
forms the starting end 18 from the position on the interior
side of aknitted fabric 10b adjacent to the side end portion
15 to form the hole 13.

[0029] The hole forming portion 11a in embodiment 2
is moved toward the exterior side of the knitted fabric
while forming and joining a terminating stitch 14 of the
knitted fabric 10b on the side end portion 15 side and the
double stitches. Similarly with embodiment 1, when form-
ing a stitch row of the peripheral edge portion of the hole
13 and then folding back to return back to the original
position, a widening stitch to continue to a starting stitch
17 of a knitted fabric 10c adjacent to the side end portion
15 is formed. The starting end 18 and the terminating
end 19 of the hole forming portion 11a may start to be
joined from the interior side of the knitted fabric, and the
hole 13 can be easily formed on the interior side of the
knitted fabric 10, as shown in Fig. 5.

[0030] Inthe knitting diagram of Fig. 6, the knitting from
the position to start the branching is shown with T1 to T9.
The position of the side end portion 15 of the knitted fabric
10 is shown in the drawing. In T1, the stitches are formed
on the knitting needles A, C, E, G, |, K, M, O, Q of the
FB in the rightward direction. The stitches held on the
knitting needles A, C indicate the knitted fabric 10a, the
stitches held on the knitting needles E, G, |, K indicate
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the hole forming portion 11a, and the stitches held on the
knitting needles M, O, Q indicate the knitted fabric 10b.
In T2, the stitches held on the knitting needles E, G, I, K
of the FB are transferred to the knitting needles G, |, K,
M of the FB, and then new stitches are formed on the
knitting needles Q, O, M, K, I, G of the FB and a pickup
stitch is formed on the knitting needle E, which became
an empty needle.

[0031] Similar to T2, in T3, the stitches held on the
knitting needles G, |, K, M of the FB configuring the hole
forming portion 11a are transferred to the knitting needles
I, K, M, O of the FB, and then a pickup stitch is formed
on the knitting needle G of the FB, which became an
empty needle, and stitches are formed on the knitting
needles |, K, M, O. Furthermore, the knitting similar to
T3 is repeated two times, so that one part of the hole
forming portion 11a projects outside from the side end
portion 15. The hole 13 without the projection from the
knitting fabric 10 is formed if such repetition is not carried
out or carried out once. The hole forming portion 11a may
be set further on the interior side. In T4, the stitches are
formed on the knitting needles S, Q, O, M of the FB, and
in T5, the stitches are formed on the knitting needles M,
0, Q, S ofthe FB. The size of the buttonhole 13 is adjusted
with the number of times to repeat steps of T4 and T5.
Inthe present embodiment, the number of times to repeat
the steps is ten, but may be changed in accordance with
the thickness of the yarn or the loop length.

[0032] In T6, the stitches held on the knitting needles
M, O, Q, S of the FB configuring the hole forming portion
11a are transferred to the knitting needles K, M, O, Q of
the FB, and then the stitches are formed on the knitting
needles Q, O, M, K of the FB. The double stitches of the
knitting needle K formed in the transfer is resolved, and
the starting end 18 and the terminating end 19 of the hole
forming portion 11a are joined. In T7, the pickup stitch is
formed on the knitting needle p of the BB and the stitches
are formed on the knitting needles O, M, K, | of the FB
to form the stitches following the knitted fabric 10c. In T8,
the knitting similar to T7 is repeated two times, and the
stitches are formed on the knitting needles K, I, G, E, C,
Aofthe FB. InT9, the pickup stitches held on the knitting
needles 1, n, p of the BB are transferred to the knitting
needles M, O, Q of the FB, and then the stitches are
formed on the knitting needles A, C, E, G, I, K, M, O, Q
of the FB. Among them, the stitches held on the knitting
needles M, O, Q become the starting stitches 17 of the
knitted fabric 10c.

[0033] Fig. 7 is a schematic diagram of a knitted fabric
20 with a hole 23 shown as embodiment 3 of the present
invention. Fig. 8 is a knitting schematic diagram of the
knitted fabric 20 with the hole 23 shown as embodiment
3 of the present invention. The knitting method of the
knitted fabric 20 formed with two holes 23 will be de-
scribed with reference to Fig. 7 and Fig. 8. Two holes 3
shownin Fig. 1 are formed by a hole forming portion 21a,
where the knitting steps are the same if each one is con-
sidered one hole. The length of the joint portion between
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the holes 23 projecting out from the side end portion 25,
the size of the hole 23, and the like also can be easily
adjusted similar to the other embodiments. The hole can
be further added, and a buttonhole of a new design, or
the like may be formed.

[0034] InFig. 8, the knitting is performed from the lower
side to the upper side. A step (S1) of repeatedly carrying
out the moving of the stitch row configuring the hole form-
ing portion 21a toward the exterior of the knitted fabric
and the forming of a widening stitch to the side opposite
to the moving direction and a new stitch row following
the moved stitch row, a step (S2) of repeatedly forming
a stitch row configuring the hole forming portion 21a, and
a step (S3) of repeatedly carrying out the moving of the
stitch row configuring the hole forming portion 21a toward
the opposite direction of S1 to form double stitches with
the widening stitch and forming a new stitch row following
the moved stitch row are shown.

[0035] As also shown in embodiments 1 and 2, the
pickup stitch of S1 and the stitch of S3, which is in an up
and down relationship opposing the pickup stitch, are
joined in the drawing, where two groups of S1 to S3 exist
since the stitch row is repeatedly formed to form the hole
at the same position of S2. After the knitting of S1, S2 of
the first time of a first group, the knitting of S1 to S3 of a
second group is performed, and then, S2 of the second
time and S3 of the first time of the first group are carried
out. S2 carried out in two times is the number of knitting
courses the same as S2 of the second group when com-
bined. The dotted line of S1 indicates the formation of
the pickup stitch, the thick solid line of S3 indicates the
formation of the double stitches, the arrow indicates the
moving direction, and S1 to S3 indicate the position to
carry out the steps described above.

[0036] The present invention is not limited to the em-
bodiments described above, and may be appropriately
changed and implemented within a scope not deviating
from the gist of the invention.

Claims

1. A knitting method of a knitted fabric (1, 10, 20) with
ahole (3, 13, 23) using a flat knitting machine includ-
ing at least a front and a back needle bed (FB, BB)
and in which stitches are transferrable, the hole (3,
13, 23) including a hole forming portion (1a, 11a,
21a) in which a periphery of the hole (3, 13, 23) is
formed with a stitch row including at least one or
more wales; the knitting method being character-
ised by comprising:

step 1 of repeatedly carrying out moving of the
hole forming portion (1a, 11a, 21a) in a lateral
direction and forming of a widening stitch on a
side opposite to the moving direction and a new
stitch row following a stitch row of the moved
hole forming portion (1a, 11a, 21a) to form a
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starting end (8, 18) of the hole forming portion
(1a, 11a, 21a);

step 2 of repeatedly forming a stitch row of the
hole forming portion (1a, 11a, 21a) following the
step 1; and

step 3 of repeatedly carrying out forming of a
double stitch with a widening stitch formed in the
step 1 while moving the hole forming portion (1a,
11a, 21a) in a direction opposite to the moving
directionin the step 1 and forming of a new stitch
row following the moved stitch row to join the
starting end (8, 18) and a terminating end (9, 19)
of the hole forming portion (1a, 11a, 21a) while
forming the terminating end (9, 19) of the hole
forming portion (1a, 11a, 21a).

2. The knitting method of the knitted fabric (1, 10, 20)
with the hole (3, 13, 23) according to claim 1, char-
acterized in that flechage knitting is sequentially
carried out before the step 1 and after the step 3 so
that a stitch row (7a, 7b) of the starting end (8, 18)
and the terminating end (9, 19) of the hole forming
portion (1a, 11a, 21a) inclines.

3. The knitting method of the knitted fabric (1, 10, 20)
with the hole (3, 13, 23) according to claim 1 or 2,
characterized in that the steps 1 to 3 are performed
after the step 2 and before the step 3 to form a plu-
rality of holes (23), the starting end (8, 18) and the
terminating end (9, 19) of the hole forming portion
(21a) being joined at a plurality of areas to form the
holes (23).

4. A knitted fabric (1, 10, 20) with a hole (3, 13, 23)

knitted in a seamless manner using a flat knitting
machine including at least a front and a back needle
bed (FB, BB) and in which stitches are transferrable,
wherein

a periphery of the hole (3, 13, 23) is formed using a
hole forming portion (1a, 11a, 21a) formed with a
stitch row including at least one or more wales, the
hole forming portion (1a, 11a, 21a) continued in a
wale direction being folded back at a substantially
intermediate position, the hole forming portion (1a,
11a, 21a) facing each other with the hole (3, 13, 23)
in between having a wale direction of the stitch row
in opposite directions, characterised by the hole
forming portion (1a, 11a, 21a) having a starting end
(8, 18) formed by a widening stitch and a terminating
end (9, 19) formed by a stitch of the opposing hole
forming portions (1a, 11a, 21a) joined other than at
the hole (3, 13, 23).

Patentanspriiche

1. Strickverfahren fiir ein Gestrick (1, 10, 20) mit einem
Loch (3, 13, 23) unter Verwendung einer Flachstrick-
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maschine, die wenigstens ein vorderes und ein hin-
teres Nadelbett (FB, BB) enthalt und in der Maschen
umgehangt werden kénnen, wobei das Loch (3, 13,
23) einen Lochbildungsteil (1 a, 11a, 21 a) enthalt,
in dem ein Umfang des Lochs (3, 13, 23) mit einer
Maschenreihe gebildet wird, die wenigstens ein oder
mehrere Maschenstidbchen enthalt, wobei das
Strickverfahren gekennzeichnet ist durch:

einen Schritt 1 zum wiederholten Ausflihren ei-
nes Bewegens des Lochbildungsteils (1 a, 11a,
21 a) in einer lateralen Richtung und eines Bil-
dens einer Erweiterungsmasche auf einer zu
der Bewegungsrichtung entgegengesetzten
Seite und einer neuen Maschenreihe auf eine
Maschenreihe des bewegten Lochbildungsteils
(1 a, 11a, 21 a) folgend, um ein Startende (8,
18) des Lochbildungsteils (1a, 11a, 21 a) zu bil-
den,

einen Schritt 2 zum wiederholten Bilden einer
Maschenreihe des Lochbildungsteils (1a, 11 a,
21 a) auf den Schritt 1 folgend, und

einen Schritt 3 zum wiederholten Ausfiihren ei-
nes Bildens einer Doppelmasche mit einer in
dem Schritt 1 gebildeten Erweiterungsmasche,
wahrend der Lochbildungsteil (1a, 11a, 21a) in
einer zu der Bewegungsrichtung von Schritt 1
entgegengesetzten Richtung bewegt wird, und
eines Bildens einer neuen Maschenreihe aufdie
bewegte Maschenreihe folgend, um das Star-
tende (8, 18) und ein Abschlussende (9, 19) des
Lochbildungsteils (1 a, 11a, 21a) zu verbinden,
wahrend das Abschlussende (9, 19) des Loch-
bildungsteils (1a, 11a, 21a) gebildet wird.

Strickverfahren fur ein Gestrick (1, 10, 20) miteinem
Loch (3, 13, 23) nach Anspruch 1, dadurch gekenn-
zeichnet, dass ein Biegungsstricken sequentiell vor
dem Schritt 1 und nach dem Schritt 3 durchgefiihrt
wird, sodass eine Maschenreihe (7a, 7b) des Star-
tendes (8, 18) und des Abschlussendes (9, 19) des
Lochbildungsteils (1 a, 11a, 21 a) geneigt ist.

Strickverfahren fur ein Gestrick (1, 10, 20) miteinem
Loch (3, 13, 23) nach Anspruch 1 oder 2, dadurch
gekennzeichnet, dass die Schritte 1 bis 3nach dem
Schritt 2 und vor dem Schritt 3 durchgefiihrt werden,
um eine Vielzahl von Léchern (23) zu bilden, wobei
das Startende (8, 18) und das Abschlussende (9,
19) des Lochbildungsteils (21a) an einer Vielzahl von
Bereichen verbunden werden, um die Lécher (23)
zu bilden.

Gestrick (1, 10, 20) mit einem Loch (3, 13, 23), das
nahtlos unter Verwendung einer Flachstrickmaschi-
ne gestrickt wird, die wenigstens ein vorderes und
ein hinteres Nadelbett (FB, BB) enthalt und in der
Maschen umgehangt werden kénnen, wobei:
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ein Umfang des Lochs (3, 13, 23) unter Verwen-
dung eines Lochbildungsteils (1 a, 11a, 21 a)
gebildet wird, der mit einer Maschenreihe ein-
schlieflich von wenigstens einem oder mehre-
ren Maschenstébchen gebildet wird, wobei der
Lochbildungsteil (1 a, 11 a, 21 a), der sich an
eine Maschenstdbchenrichtung anschlie3t, an
einerim Wesentlichen mittleren Position zurtick-
gefaltetist, wobeidas Lochbildungsteil (1a, 11a,
21 a), das einander mit dem Loch (3, 13, 23)
zugewandt ist, dazwischen eine Maschenstab-
chenrichtung der Maschenreihe in entgegenge-
setzten Richtungen hat, dadurch gekenn-
zeichnet, dass der Lochbildungsteil (1a, 11a,
21 a) ein durch eine Erweiterungsmasche ge-
bildetes Startende (8, 18) und ein durch eine
Masche der gegenlberliegenden Lochbil-
dungsteile (1 a, 11 a, 21 a) in einem anderen
Bereich als dem Loch (3, 13, 23) gebildetes Ab-
schlussende (9, 19) aufweist.

Revendications

Procédé de tricotage d’un tissu tricoté (1, 10, 20)
muni d’un trou (3, 13, 23) en utilisant une machine
a tricoter a plat comprenant au moins une fonture
avant et une fonture arriere (FB, BB) etdans laquelle
des mailles sont transférables, le trou (3, 13, 23)
comprenant une portion de formation de trou (1a,
11a, 21a) dans laquelle une périphérie du trou (3,
13, 23) est formée avec une rangée de mailles com-
prenant au moins une ou plusieurs colonnes de
mailles ; le procédé de tricotage étant caractérisé
en ce qu’il comprend :

une étape 1 consistant a réaliser de fagon répé-
tée un déplacement de la portion de formation
detrou(1a, 11a,21a) dans une direction latérale
et a former une maille d’élargissement sur un
cbté opposé de la direction de déplacement et
une nouvelle rangée de mailles a la suite d’'une
rangée de mailles du trou déplacé formant une
portion (1a, 11a, 21a) pour former une extrémité
de départ (8, 18) de la portion de formation de
trou (1a, 11a, 21a) ;

une étape 2 consistant a former de fagon répé-
tée une rangée de mailles de la portion de for-
mationdetrou (1a, 11a,21a) ala suite de I'étape
1; et

une étape 3 consistant a réaliser de fagon répé-
tée la formation d’une double maille avec une
maille d’élargissement formée dans I'étape 1
pendant le déplacement de la portion de forma-
tion de trou (1a, 11a, 21a) dans une direction
opposée a la direction de déplacement dans
I'étape 1, et a former une nouvelle rangée de
mailles a la suite de la rangée de mailles dépla-
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cée pour joindre I'extrémité de départ (8, 18) et
une extrémité de terminaison (9, 19) de la por-
tion de formation de trou (1a, 11a, 21a) pendant
la formation de I'extrémité de terminaison (9, 19)
delaportionde formationde trou (1a, 11a,21a) .

Procédé de tricotage du tissu tricoté (1, 10, 20) muni
du trou (3, 13, 23) selon la revendication 1, carac-
térisé en ce qu’un tricotage a élargissement estréa-
lisé séquentiellement avant|'étape 1 et aprés I'étape
3, de sorte qu'une rangée de mailles (7a, 7b) de I'ex-
trémité de départ (8, 18) et de I'extrémité de termi-
naison (9, 19) de la portion de formation de trou (1a,
11a, 21a) s’incline.

Procédé de tricotage du tissu tricoté (1, 10, 20) muni
du trou (3, 13, 23) selon la revendication 1 ou 2,
caractérisé en ce que les étapes 1 a 3 sont réali-
sées aprés I'étape 2 et avant I'étape 3 pour former
une pluralité de trous (23), I'extrémité de départ (8,
18) et I'extrémité de terminaison (9, 19) du trou for-
mant une portion (21a) qui est jointe au niveau d’'une
pluralité de régions pour former les trous (23).

Tissu tricoté (1, 10, 20) muni d’un trou (3, 13, 23)
tricoté de maniére sans couture en utilisant une ma-
chine a tricoter a plat comprenant au moins une fon-
ture avant et une fonture arriere (FB, BB) et dans
laquelle des mailles sont transférables, dans lequel
une périphérie du trou (3, 13, 23) est formée en uti-
lisant une portion de formation de trou (1a, 11a, 21a)
formée avec une rangée de mailles comprenant au
moins une ou plusieurs colonnes de mailles, le trou
formant une portion (1a, 11a, 21a) continuée dans
une direction de colonnes de maille qui est repliée
enarriére a une position sensiblement intermédiaire,
la portion de formation de trou (1a, 11a, 21a) face a
face avec le trou (3, 13, 23) au milieu ayant une di-
rection de colonnes de mailles de la rangée de
mailles dans une direction opposée, caractérisé en
ce que la portion de formation de trou (1a, 11a, 21a)
comporte une extrémité de départ (8, 18) formée par
une maille d’élargissement et une extrémité de ter-
minaison (9, 19) formée par une maille des portions
de formation de trous opposées (1a, 11a, 21a) jointe
ailleurs qu’au niveau du trou (3, 13, 23).
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