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(54) END-CONNECTING METHOD FOR DOUBLY-CYLINDRICAL FABRIC

(57) The present invention aims to join together the
inner and outer knitted fabrics of the double-faced tubular
knitted fabric at the ends, using interlacement between
the knitting yarns, not using the sewing process. When
the double-faced tubular knitted fabric 1 consisting of two
tubular parts is knitted, using the yarn feeder 9 for feeding
the knitting yarn 11 to the inner tubular part 7 and the
yarn feeder 10, positioned at one side of the yarn feeder
9 with respect to the front-back direction, for feeding the
knitting yarn 12 to the outer tubular part 8, the step of
knitting in such a manner that the knitting yarn 12 extend-
ing from the knitting fabric of the outer tubular part 8 to
the yarn feeder 10 can pass over and intersect with the
knitting yarn 11 extending from the knitted fabric of the
inner tubular part 7 to the yarn feeder 9 at the one end
13 of the double-faced tubular knitted fabric 1 and then
the inner tubular part 7 is knitted to thereby form the in-
terlaced part 6 at the one end 13 and the step of knitting
in such a manner that when passing across the knitting
needles of the front and back needle beds, the knitting
yarn 12 of the outer tubular part 8 can pass over and
intersects with the knitting yarn 11 extending from the
knitted fabric of the inner tubular part 7 to the yarn feeder
9 at the other end 14 of the double-faced tubular knitted
fabric 1 and then the inner tubular part 7 is knitted, to
thereby form the interlaced part 6 at the other end 14 are
repeated in a desired combination.
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Description

Technical Field

[0001] The present invention relates to a joining meth-
od for joining together inner and outer knitted fabrics of
two tubular knitted fabrics at the ends.

Background Art

[0002] A glove, a sock and the like of two tubular knitted
fabrics which is worn in a layer is known from for example
Patent Citation 1. Patent Citation 1 shows an example
of a sock of two tubular knitted fabrics, according to which
after the two tubular knitted fabrics are knitted from toes
of one tubular knitted fabric to toes of the other tubular
knitted fabric so that they can be continuous to each other
at the foot insertion openings, the one tubular knitted fab-
ric on the inner side is folded into the other tubular knitted
fabric on the outer side, for wearing in a layer. This dou-
ble-faced tubular knitted fabric can allow the use of var-
ious types of knitting yarns for the inner and outer knitted
fabrics, as well as can of course be used as a reversible
knitted fabric. For instance, a thermal yarn or a soft-touch
yarn is used for the inner side, while a fancy yarn, a stab-
proof yarn, or a suitable-for-coating yarn can be used for
the outer side.

Patent Citation 1: Japanese Unexamined Patent
Publication No. Hei 11-323608

Disclosure of the Invention

Technical Problem

[0003] The double-faced tubular knitted fabric de-
scribed above has a drawback that when wearing, slip-
page may occur between the inner knitted fabric and the
outer knitted fabric so that a wearer may feel uncomfort-
able. When this double-faced tubular knitted fabric is
used as a working glove and the like, such slippage may
provide a safety problem depending on the use environ-
ment. The inner and outer knitted fabrics may be joined
together by sewing, but such provides cost increase as-
sociated with the sewing process, as well as stretch re-
duction at the sewn parts.
[0004] The present invention aims to join together the
inner and outer knitted fabrics of the double-faced tubular
knitted fabric at the ends, using interlacement between
the knitting yarns, not using the sewing process.

Technical Solution

[0005] The present invention provides a knitting meth-
od for knitting a double-faced tubular knitted fabric using
a flatbed knitting machine comprising at least a pair of
front and back needle beds, which are arranged to extend
transversely and opposite to each other with respect to

a front-back direction to allow loop transfer between the
needle beds, and yarn guide rails which are arranged
over the needle beds and arranged in parallel with re-
spect to the front-back direction and via which a first yarn
feeder and a second yarn feeder positioned at one side
of the first yarn feeder with respect to the front-back di-
rection are slidably supported,
wherein the double-faced tubular knitted fabric has an
inner tubular part which is knitted circularly with a first
knitting yarn fed from the first yarn feeder and an outer
tubular part which is knitted circularly with a second knit-
ting yarn fed from the second yarn feeder, the inner tu-
bular part and the outer tubular part being joined to each
other at the ends with respect to a knitting width, and
wherein the double-faced tubular knitted fabric is knitted
with one of a knitted fabric of the inner tubular part and
a knitted fabric of the outer tubular part associated to one
of the front needle bed and the back needle bed and with
the other of the knitted fabric of the inner tubular part and
the knitted fabric of the outer tubular part associated with
the other of the front needle bed and the back needle bed,
the method comprising:

(1) the step of knitting the inner tubular part to one
end of the double-faced tubular knitted fabric, start-
ing at the one end, using the first yarn feeder,
(2) the step of knitting the other knitted fabric of the
outer tubular part to the one end, subsequently to
the step 1, using the second yarn feeder,
(3) the step of knitting the inner tubular part to the
other end, subsequently to the step 2, to intersect
the first knitting yarn and the second knitting yarn
with each other so that an interlaced part is formed
at the one end,
(4) the step of knitting the inner tubular part to the
other end of the double-faced tubular knitted fabric,
starting at the other end, using the first yarn feeder,
(5) the step of knitting the other knitted fabric of the
outer tubular part to the one end, subsequently to
the step 4, using the second yarn feeder,
(6) the step of knitting the inner tubular part to the
one end, subsequently to the step 5, to intersect the
first knitting yarn and the second knitting yarn with
each other so that the interlaced part is formed at
the other end, and
(7) the step of repeating the knitting of the steps 1
to 3 and the knitting of the steps 4 to 6 in a desired
combination so that the interlaced parts are formed
at both ends of the double-faced tubular knitted fabric
with respect to the knitting width.

[0006] The present invention provides a double-faced
tubular knitted fabric knitted using a general type of flat-
bed knitting machine comprising at least a pair of front
and back needle beds arranged to extend transversely
and opposite to each other with respect to a front-back
direction, wherein its inner tubular part and outer tubular
part are joined to each other at both ends of the double-
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faced tubular knitted fabric via an interlaced part at which
a knitting yarn of the inner tubular part comes out on an
outside surface of the outer tubular part.
[0007] The present invention provides a double-faced
tubular knitted fabric, wherein an inside surface of the
inner tubular part and the outside surface of the outer
tubular part are both formed from front stitches.

Advantageous Effects

[0008] According to the knitting method of the present
invention, when the inner tubular part and the outer tu-
bular part are formed with the knitting yarns fed from dif-
ferent yarn feeders, respectively, to form the double-
faced tubular knitted fabric, the interlaced parts which
are formed with the knitting yarn of the inner tubular part
and the knitting yarn of the outer tubular part are formed
at one end of the double-faced tubular knitted fabric and
the other end of the same, and the both tubular parts are
joined together via the interlaced parts. Therefore, slip-
page between the both tubular parts that may occur when
wearing can be prevented without any sewing process.
Also, the interlaced part is formed at the end of the inner
tubular part, with the knitting yarn of the outer tubular part
encompassed within the knitting yarn passing across the
front and back needle loops. Therefore, the knitting yarns
are not fixed to each other, so that the stretch reduction
can be prevented.
[0009] In the double-faced tubular knitted fabric of the
present invention, the interlaced parts are cyclically
formed at both ends of the knitted fabrics, and the inner
tubular part and the outer tubular part are joined to each
other via the interlaced parts. Also, the knitting yarn of
the inner tubular part comes out on the outside surface
of the outer tubular part at the interlaced parts. Therefore,
the slippage between the both tubular parts that may oc-
cur when wearing can be prevented and also a stitch-like
embroidery design that can allow the tubular knitted fab-
ric to be stretched in the direction of wale via the inter-
laced parts cyclically formed can be obtained.
[0010] In the double-faced tubular knitted fabric of the
present invention, since the inside surface of the inner
tubular part and the outside surface of the outer tubular
part are both formed from the front stitches, the double-
faced tubular knitted fabric can be made attractive in that
a front-stitch pattern always appears on the front and
back knitted fabrics whose texture is different in color,
design and so on.

Brief description of drawings

[0011]

[Fig.1] Fig. 1 is a schematic view showing an external
appearance of a glove formed by the knitting method
of the present invention,
[Fig.2] FIG. 2 shows diagrams showing the schemat-
ic steps of the knitting method of an embodiment of

the present invention,
[Fig.3] FIG. 3 shows schematic views showing the
process for forming interlacement by the knitting
method of the present invention, and
[Fig.4] FIG. 4 shows schematic views showing the
process for forming interlacement by the knitting
method of the present invention.

Explanation of References

[0012]

1 Double-faced tubular knitted fabric
6 Interlaced part
7 Inner tubular part
8 Outer tubular part
9, 10 Yarn feeder
11, 12 Knitting yarn
13 One end
14 Other end
15 Inside surface of inner tubular part
16 Outside surface of inner tubular part
17 Inside surface of outer tubular part
18 Outside surface of outer tubular part
20’ Glove

Best Mode for Carrying out the Invention

[0013] Next, an embodiment of the present invention
is described in detail with reference to the accompanying
drawings. In the embodiment illustrated below, the dou-
ble-faced tubular knitted fabric, whose inner tubular part
and outer tubular part are joined to each other at the
ends, is knitted using a flatbed knitting machine compris-
ing at least a pair of front and back needle beds, which
are arranged to extend transversely and opposite to each
other with respect to a front-back direction to allow loop
transfer between the needle beds, and yarn guide rails
which are arranged over the needle beds and arranged
in parallel with respect to the front-back direction and via
which yarn feeders are slidably supported.
[0014] The tubular knitted fabrics are obtained in the
method in which the knitted fabrics which are associated
to the front and back needle beds respectively are knitted
so that they can be joined to each other at the ends with
respect to the knitting width, while the knitting yarns are
fed around between the front and back needle beds.
Some tubular knitted fabrics, such as for example sweat-
ers, have to be knitted to include a knitting pattern which
is called a rib at the hem and the cuffs. The knitting pattern
of rib comprising front stitches and back stitches is knitted
using both the front needle bed and the back needle bed.
In order for the knitted fabric of the tubular knitted fabric
which is associated to one of the front and back needle
beds to be knitted without trouble using both of the front
needle bed and the back needle bed, the knitted fabric
of the tubular knitted fabric which is associated to the
other of the front and back needle beds must be held
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during this knitting process. Likewise, when knitted dou-
ble, as in the illustrated embodiment, the tubular knitted
fabric must be retracted properly by transferring the
loops, in order not to interrupt the knitting.
[0015] Fig. 1 is a schematic view showing an external
appearance of a glove 20 obtained by the knitting method
of the embodiment. The glove 20 includes five fingers
(2a, 2b, 2c, 2d, 2e), a four-finger trunk 3, a five-finger
trunk 4, and a wrist 5, each being formed as the double-
faced tubular knitted fabric. As the glove 20 can be knitted
in the same manner as the known glove is, except that
each of the parts of the glove is formed as the double-
faced tubular knitted fabric, the explanation of all the proc-
esses is omitted here. The each of the parts of the glove
20 has interlaced parts 6 cyclically formed at both ends
thereof, providing a stitch-like embroidery design.
[0016] Fig. 2 shows diagrams showing the schematic
steps of the knitting method of the embodiment. With
reference to FIG. 2, description is given on the knitting
of the double-faced tubular knitted fabric 1 of the illus-
trated embodiment of which inside surface 15 of the inner
tubular part and outside surface 18 of the outer tubular
part are both formed from front stitches. The numerals
on the left side of the drawing figure indicate the number
of processes, and alphabets F and B indicate the front
needle bed and the back needle bed, respectively.
Square symbols indicate loops of the inner tubular part
7, and round symbols indicate loops of the outer tubular
part 8. It is added on the loops that white circles and
square symbols indicate that the loops are in the state
of being held by the knitting needles of the needle bed.
Black circles and square symbols indicate newly formed
loops. Arrows indicate loop transference between the
front and back needle beds. White triangular symbols
and black triangular symbols indicate a yarn feeder 9
(first yarn feeder) for feeding the knitting yarn 11 (first
knitting yarn) to the inner tubular part 7 and a yarn feeder
10 (second yarn feeder) for feeding the knitting yarn 12
(second knitting yarn) to the outer tubular part 8, respec-
tively. The yarn feeder 10 is supported by the yarn guide
rail placed anterior to the yarn feeder 9.
[0017] Fig. 3(a)-(d) and Fig. 4(e)-(f) show schematic
views showing stepwise the processes for interlacement
between the knitting yarn 11 used for knitting the inner
tubular part 7 and the knitting yarn 12 used for knitting
the outer tubular part 8. To facilitate understanding, illus-
tration of the needle beds is omitted, while the double-
faced tubular knitted fabric is illustrated to be formed in
three dimensions by the inner tubular part 7 and the outer
tubular part 8. For like reasons, illustration of the loop
transference process on the knitting of the inner tubular
part 7 is also omitted.
[0018] In the following, the knitting process of the dou-
ble-faced tubular knitted fabric according to the embod-
iment is described with reference to Figs. 2, 3 and 4. In
the knitting steps before the step 0, not shown, the inner
tubular part 7 is knitted to one end 13, using the knitting
yarn 11 fed from the yarn feeder 9. In the step 0, the inner

tubular part 7 and the outer tubular part 8 of the double-
faced tubular knitted fabric 1 are in the state of being held
by the knitting needles of the front needle bed and back
needle bed, respectively, with empty needles for loop
transference arranged on the opposed needle beds (cor-
responding to Fig. 3(a)). The yarn feeder 9 and the yarn
feeder 10 are both positioned on the right-hand side of
the one end 13 of the double-faced tubular knitted fabric
1, as viewed in the drawing. The knitting yarn 11 and the
knitting yarn 12 fed from their respective yarn feeders
are held on the side of the one end 13 by different needles
on the back needle bed, respectively. It is to be noted on
the inner tubular part 7 and the outer tubular part 8 in the
step 0 that a knitted fabric held by the needles of the front
needle bed is referred to as the front knitted fabric and a
knitted fabric held by the needles of the back needle bed
is referred to as the back knitted fabric.
[0019] In the step 1, loops of the front knitted fabric of
the inner tubular part 7 held by the knitting needles of the
front needle bed are transferred to the knitting needles
of the back needle bed. Thereafter, in the step 2, the
knitting yarn 12 is fed from the yarn feeder 10 to the knit-
ting needles of the front needle bed and the front knitted
fabric of the outer tubular part 8 is knitted (corresponding
to Fig. 3(b)).
[0020] Likewise, in the steps 3 and 4, a row of loops
of the front and back knitted fabric of the inner tubular
part 7 are transferred to the needles of the front needle
bed, and thereafter the knitting yarn 12 is fed from the
yarn feeder 10 to the needles of the back needle bed and
the back knitted fabric of the outer tubular part 8 is knitted
(corresponding to Fig. 3(c)). Now, when attention is paid
to Fig. 3(c), the knitting yarn 12 extending to the yarn
feeder 10 from the end of the back knitted fabric of the
outer tubular part 8 which is on the back needle bed ex-
tends over and intersects with the knitting yarn 11 ex-
tending to the end of the back knitted fabric of the inner
tubular part 7 from the yarn feeder 9 as was retracted on
the side of the one end 13.
[0021] In order to form front stitches on an inside sur-
face 15 of the inner tubular part 7, a row of loops of the
front and back knitted fabrics of the inner tubular part 7
are transferred to the back needle bed in the step 5.
Thereafter, in the step 6, the knitting yarn 11 is fed from
the yarn feeder 9 to the knitting needles of the back nee-
dle bed and the front knitted fabric of the inner tubular
part 7 is knitted (corresponding to Fig. 3(d)). Likewise, in
the steps 7 and 8, the back knitted fabric of the inner
tubular part 7 is knitted with the knitting needles of the
front needle bed. Now, when attention is paid to Fig. 3
(d), the knitting yarn 11 as was in the state of Fig. 3(c) is
fed to the knitting needles to knit the front knitted fabric
of the inner tubular part 7. When the yarn feeder 9 is
turned around from the back knitted fabric of the inner
tubular part 7 to knit the front knitted fabric of the same,
an interlaced part 6 is formed with the knitting yarn 12
extending from the final loop of the outer tubular part 8
to the yarn feeder 10 being encompassed within the inner
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tubular part 7.
[0022] In the knitting process of the steps 1 through 8
described above, a single row of loops or a single course
going round is formed in each of the inner tubular part 7
and the outer tubular part 8, returning to the same state
as that of the step 0 (corresponding to Fig. (4e)). It should
be noted here that the interlaced part 6 is formed only on
the side of the one end 13 of the double-faced tubular
knitted fabric but is not formed on the side of the other
end 14.
[0023] Next, in the steps 9-14, the knitting order of the
steps 1-8 is rearranged so that the interlaced part 16 can
be formed at the other end 14 of the double-faced tubular
knitted fabric 1.
[0024] In the steps 9 and 10, the front knitted fabric of
the outer tubular part 8 is knitted in the same manner as
in the steps 1 and 2 described above. In the next step
11, the front knitted fabric of the inner tubular part 7 is
knitted in the same manner as in the step 6 (correspond-
ing to Fig. 4(f). Either of the knitting of the front knitted
fabric of the outer tubular part 8 and the knitting of the
front knitted fabric of the inner tubular part 7 may proceed
first. Even if either one proceeds first, the state of Fig. 4
(f) develops.
[0025] In the step 12, a row of loops of the inner tubular
part 7 are transferred to the knitting needles of the front
needle bed. Then, in the step 13, the back knitted fabric
of the outer tubular part 8 is knitted in the same manner
as in the step 4 (corresponding to Fig. 4(g)). Now, when
attention is paid to Fig. 4(g), the knitting yarn 12 of the
outer tubular part 8 extending from the front needle bed
to the back needle bed in the shuttle knitting extends over
and intersects with the knitting yarn 11 extending to the
end of the front knitted fabric of the inner tubular part 7
from the yarn feeder 9 as was on standby on the side of
the other end 14.
[0026] When the back knitted fabric of the inner tubular
part 7 is knitted with the knitting yarn 11 in the step 14,
the interlaced part 6 is formed with the knitting yarn 12
encompassed within the inner tubular part 7 (correspond-
ing to Fig. 4(h)).
[0027] By repeating the steps 1 to 14 illustrated in the
embodiment, the interlaced parts 6 can be formed alter-
nately at the one end 13 and the other end 14 of the
double-faced tubular knitted fabric 1. The knitting of the
steps 1 to 8 and the knitting of the steps 9 to 14 may be
repeated in any desired combination, without being re-
peated alternately. In the illustrated embodiment, since
the inside surface 15 of the inner tubular part 7 and the
outside surface 18 of the outer tubular part 8 of the dou-
ble-faced tubular knitted fabric 1 are both formed from
the front stitches, the double-faced tubular knitted fabric
1 can be used as a reversible knitted fabric which is at-
tractive in that a front-stitch pattern always appears on
the front of the front and back knitted fabrics whose tex-
ture is different in color, design and so on.
[0028] In the illustrated embodiment, when the inter-
laced part 6 is formed at the one end 13, the inner tubular

part 7 is knitted from the state of Fig. 3(c) to the other
end 14, as shown in Fig. 3(d). However, even when the
outer tubular part 8 is first knitted from the state of Fig. 3
(c) to the other end 14, since the relation that the knitting
yarn 12 extending between the front and back needle
beds extends over and intersects with the knitting yarn
11 extending from the inner tubular part 7 to the yarn
feeder 9 does not vary, the interlaced part 16 can be
formed at the one end 13, as in the case of the illustrated
embodiment.
[0029] In the illustrated embodiment, the example that
the inner tubular part 7 and the outer tubular part 8 are
knitted circularly in the same direction is illustrated. How-
ever, even when the knitting yarn 11 extending from the
yarn feeder 9 is in the state of being held on either of the
front needle bed and the back needle bed, the intersec-
tion relation between the knitting yarn 11 and the knitting
yarn 12 described above does not vary. Thus, even when
the two tubular parts are knitted circularly in the opposite
directions opposite to each other, differently from the il-
lustrated embodiment wherein they are knitted circularly
in the same direction, the interlaced parts 6 can be formed
at both ends of the double-faced tubular knitted fabric 1.
[0030] Likewise, in the illustrated embodiment, the
yarn feeder 9 is positioned on the fore side of the yarn
feeder 10 with respect to the front-back direction. How-
ever, even when the positional relationship is opposite
to this, since such corresponds to the needle arrange-
ment obtained when the respective process drawings of
Fig. 2 are turned around at 180°, the interlaced parts 6
can be formed at both ends of the double-faced tubular
knitted fabric 1 in the same manner as in the embodiment
illustrated above.
[0031] In the illustrated embodiment, the inside sur-
face 15 of the inner tubular part 7 and the outside surface
18 of the outer tubular part 8 are both formed from the
front stitches. Alternatively, both the inside surface 15 of
the inner tubular part 7 and the outside surface 18 of the
outer tubular part 8 may be formed from the back stitches.
Alternatively, the inside surface 15 of the inner tubular
part 7 may be formed from the front stitches, while on
the other hand, the outside surface 18 of the outer tubular
part 8 may be formed from the back stitches, and vice
versa. Further, it is needless to say that changes and
modifications may be made without departing from the
spirit of the present invention. For instance, the knitting
may be made so that the front stitch and the back stitch
can appear alternately on the front surface every other
round course or may be combined with a known stitch
pattern.
[0032] While the flatbed knitting machine having two
knitting beds arranged in front and back and opposite to
each other is used herein, a four-bed type of flatbed knit-
ting machine including two additional needle beds for
loop transference may be used for the knitting described
above. In this variant, there is no need to provide the
empty needles in the two needle beds used for knitting
the knitted fabric and thus a dense texture can be pro-
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duced.

Claims

1. A knitting method for knitting a double-faced tubular
knitted fabric using a flatbed knitting machine com-
prising at least a pair of front and back needle beds,
which are arranged to extend transversely and op-
posite to each other with respect to a front-back di-
rection to allow loop transfer between the needle
beds, and yarn guide rails which are arranged over
the needle beds and arranged in parallel with respect
to the front-back direction and via which a first yarn
feeder and a second yarn feeder positioned at one
side of the first yarn feeder with respect to the front-
back direction are slidably supported,
wherein the double-faced tubular knitted fabric has
an inner tubular part which is knitted circularly with
a first knitting yarn fed from the first yarn feeder and
an outer tubular part which is knitted circularly with
a second knitting yarn fed from the second yarn feed-
er, the inner tubular part and the outer tubular part
being joined to each other at the ends with respect
to a knitting width, and wherein the double-faced tu-
bular knitted fabric is knitted with one of a knitted
fabric of the inner tubular part and a knitted fabric of
the outer tubular part associated to one of the front
needle bed and the back needle bed and with the
other of the knitted fabric of the inner tubular part
and the knitted fabric of the outer tubular part asso-
ciated with the other of the front needle bed and the
back needle bed,
the method comprising:

(1) the step of knitting the inner tubular part to
one end of the double-faced tubular knitted fab-
ric, starting at the one end, using the first yarn
feeder,
(2) the step of knitting the other knitted fabric of
the outer tubular part to the one end, subse-
quently to the step 1, using the second yarn feed-
er,
(3) the step of knitting the inner tubular part to
the other end, subsequently to the step 2, to in-
tersect the first knitting yarn and the second knit-
ting yarn with each other so that an interlaced
part is formed at the one end,
(4) the step of knitting the inner tubular part to
the other end of the double-faced tubular knitted
fabric, starting at the other end, using the first
yarn feeder,
(5) the step of knitting the other knitted fabric of
the outer tubular part to the one end, subse-
quently to the step 4, using the second yarn feed-
er,
(6) the step of knitting the inner tubular part to
the one end, subsequently to the step 5, to in-

tersect the first knitting yarn and the second knit-
ting yarn with each other so that the interlaced
part is formed at the other end, and
(7) the step of repeating the knitting of the steps
1 to 3 and the knitting of the steps 4 to 6 in a
desired combination so that the interlaced parts
are formed at both ends of the double-faced tu-
bular knitted fabric with respect to the knitting
width.

2. A double-faced tubular knitted fabric knitted using a
general type of flatbed knitting machine comprising
at least a pair of front and back needle beds arranged
to extend transversely and opposite to each other
with respect to a front-back direction, wherein its in-
ner tubular part and outer tubular part are joined to
each other at both ends of the double-faced tubular
knitted fabric via an interlaced part at which a knitting
yarn of the inner tubular part comes out on an outside
surface of the outer tubular part.

3. The double-faced tubular knitted fabric according to
Claim 2, wherein an inside surface of the inner tu-
bular part and the outside surface of the outer tubular
part are both formed from front stitches.
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