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THAT WEFT KNITTING MACHINE

(57)  Theinvention relates a warp insertable weft knit-
ting machine in which a knitting yarn is fed only to knitting
needles on one of the needle beds, and a fabric can be
knitted also with knitting needles on the other of the nee-
dle beds, without using a special yarn guide apparatus
or the like, using a warp, and a knitting method in the
weft knitting machine. When hooks (19) of five knitting
needles (17) are advanced from a back needle bed (23)
between knitting needles (16a, 16b) on a front needle
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WEFT KNITTING MACHINE CAPABLE OF INSERTING WARP AND KNITTING METHOD BY

bed (22), it is possible to knit back stitches with these five
knitting needles (17). The number of knitting needle (16a)
and the number of knitting needle (16b) may not limited
to one, respectively. The knitting needles (16) from the
front needle bed (22) can be advanced to an area in which
the knitting needles (17) have been advanced from the
back needle bed (23), and thus rib, links, or other struc-
tures with the knitting needles (16, 17) from the front and
back needle beds can be knitted using a knitting yarn fed
as a warp.
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Description
Technical Field

[0001] The present invention relates to a warp insert-
able weft knitting machine having not only a function to
perform basic knitting of a fabric with a weft as a knitting
yarn, but also a function to perform knitting of a fabric
with a knitting yarn that can act as a warp, fed from a
lace bar, and a knitting method in the weft knitting ma-
chine.

Background Art

[0002] It is conventionally known that a weft knitting
machine 1 as shown in Fig. 10 is capable of knitting a
structure similar to a warp knitting structure (see Japa-
nese Examined Patent Publication JP-B2 3452639, for
example). In the weft knitting machine 1, a pair of needle
beds, a front needle bed 2 and a back needle bed 3, are
opposed to each other at a needle bed gap 4. A warp
insertion mechanism 5 is provided above the needle bed
gap 4. A plurality of knitting needles 6 and 7 are arranged
side by side respectively on the front needle bed 2 and
the back needle bed 3. The warp insertion mechanism 5
can feed a knitting yarn that can act as a warp to a hook
ataleading end of the knitting needle 6 which is advanced
from the front needle bed 2 to the needle bed gap 4.
Carriages 8 and 9 on which a cam mechanism is mounted
are arranged on the front needle bed 2 and the back
needle bed 3 so as to be capable of traveling back and
forth in a direction perpendicular to a plane of paper. The
cam mechanism is for selectively driving a plurality of
knitting needles 6 and 7 back and forth with respect to
the needle bed gap 4. Yarn feeders 10 are supported by
yarn guide rails 11 above the needle bed gap 4 so as to
be capable of traveling back and forth in a direction per-
pendicular to the plane of paper. A plurality of yarn guide
rails 11 (for example, three yarn guide rails 11, in Fig.
10) extend above the needle bed gap 4 in a direction
perpendicular to the plane of paper. Tracks on which the
yarn feeders 10 travel are located on both sides of the
yarn guide rails 11. The carriages 8 and 9 can selectively
bring any one of the yarn feeders 10. The yarn feeders
10 feed a knitting yarn to the knitting needles 6 and 7
which are advanced to the needle bed gap 4. The weft
knitting machine 1 can obtain a knitted fabric of a basic
weft knitting structure by causing the carriages 8 and 9
to bring the yarn feeders 10 and causing the cam mech-
anism to drive the knitting needles 6 and 7.

[0003] The warp insertion mechanism 5 can perform
a swing motion about a swing shaft 12 and areciprocating
motion along the swing shaft 12. The warp insertion
mechanism 5 includes a plurality of lace bars 13. A plu-
rality of yarn feeding tubes 14 can be attached to each
of the lace bars 13. Each of the yarn feeding tubes 14
can feed a knitting yarn to a hook at the leading end of
the knitting needle 6 which is advanced from the front
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needle bed 2 to the needle bed gap 4. The plurality of
yarn feeding tubes 14 are spaced away from each other
in a direction perpendicular to the plane of paper. Four
rows of yarn feeding tubes 14 can be arranged in the
warp insertion mechanism 5, as shown in Fig. 10. The
swing motion of the warp insertion mechanism 5 about
the swing shaft 12 causes the tip of the yarn feeding tube
14 to perform a swing operation crossing the needle bed
gap 4. The reciprocating motion of the warp insertion
mechanism 5 along the swing shaft 12 causes the tip of
the yarn feeding tube 14 to perform a lapping operation
in the longitudinal direction of the needle bed gap 4. A
structure similar to a warp knitting structure can be knitted
with a combination of the swing operation and the lapping
operation of the yarn feeding tube 14 on the knitting nee-
dle 6. Herein, in a case where knitting yarns are fed to a
plurality of knitting needles 6 with the lapping operation,
a weft knitting structure is knitted with intermediate knit-
ting needles 6. It should be noted that the swing operation
and the lapping operation are performed in a state where
the carriages 8 and 9 and the yarn feeders 10 have been
stopped at positions away from the yarn feeding tubes
14 in a direction perpendicular to the plane of paper.
[0004] The warp insertion mechanism 5 can be used
for the purpose of not only knitting a structure similar to
a warp knitting structure but also knitting a weft knitting
structure (see Japanese Unexamined Patent Publication
JP-A 8-74146 (1996), for example). Fig. 16 in JP-A
8-74146 shows an example in which plating knitting is
partially performed with a combination of knitting yarns
corresponding to those fed from the yarn feeder 10 and
from the yarn feeding tube 14 in Fig. 10 of the present
application. Fig. 17 in JP-A 8-74146 shows an example
in which a belt-like pattern with a relatively narrow width
is knitted using many yarn feeding tubes 14 that can be
attached at relatively narrow intervals to the lace bar 13.
Fig. 1 in JP-A 8-74146 shows the arrangement of cams
on a front carriage corresponding to the carriage 8 for
the front needle bed 2 shown in Fig. 10 of the present
application. Three cam systems are mounted on the front
carriage. The middle system is a weft cam lock having
functions of knitting and stitch transfer. The systems on
both sides of the middle system are warp cam locks for
performing knitting with a knitting yarn fed from the warp
insertion mechanism 5.

[0005] With the weft knitting machine 1 as shown in
Fig. 10, it is also possible to knit a weft knitting structure
as described above using a knitting yarn fed from the
yarn feeding tube 14 in the warp insertion mechanism 5.
However, the weft knitting machine 1 is specified such
that the warp insertion mechanism 5 feeds a knitting yarn
only to the knitting needles 6 on the front needle bed 2,
which is one of two needle beds. According to the spec-
ification of this type of weft knitting machine 1, a knitting
yarnis not fed from the yarn feeding tube 14 to the knitting
needles 7 on the back needle bed 3, which is the other
of the needle beds, and a warp cam lock adapted for
knitting using a knitting yarn fed from the yarn feeding
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tube 14 is not mounted on the carriage 9. The reason for
this is that a knitting yarn cannot be stably fed at all times
to the hook of the knitting needle 7 which is advanced
from the back needle bed 3 to the needle bed gap 4 al-
though a knitting yarn may be able to be fed thereto from
a limited number of the rows of yarn feeding tubes 14,
for example, the left rows in Fig. 10 with the swing oper-
ation and the lapping operation.

[0006] A configuration is also conceivable in which a
knitting yarn fed from a yarn feeding tube 14 is guided
by an additional special guide apparatus, or the like, to
the hook of the knitting needle 7 on the back needle bed
3. However, with this sort of guide apparatus or the like,
the configuration of the weft knitting machine 1 may be
complicated, and the number of the yarn feeders 10 or
the yarnfeeding tubes 14 that can be used may be limited.

Disclosure of Invention

[0007] Itis an object of the invention to provide a warp
insertable weft knitting machine in which a knitting yarn
is fed only to knitting needles on one of the needle beds
as in conventional apparatuses, and a fabric can be knit-
ted also with knitting needles on the other of the needle
beds, without using a special yarn guide apparatus or
the like, using a knitting yarn inserted as a warp and a
knitting method in the weft knitting machine.

[0008] The invention is directed to a warp insertable
weft knitting machine comprising a pair of needle beds
which are opposed to each other at a needle bed gap
and a lace bar capable of feeding a knitting yarn that can
act as a warp only to one of the needle beds, comprising:

a plurality of hook members that are arranged on the
one of the needle beds and can be advanced to the
needle bed gap;

advancement drive means which drives the hook
members such that the hook members are advanced
from the one of the needle beds to the needle bed
gap, at positions on both sides of an area in which
knitting is performed with knitting needles on the oth-
er of the needle beds; and

knitting drive means which drives the knitting nee-
dles such that the knitting needles are advanced
from the other of the needle beds and knits a fabric
using a knitting yarn that is fed from the lace bar and
hooked between the hook members.

[0009] Moreover, the invention is directed to a knitting
method in a warp insertable weft knitting machine com-
prising a pair of needle beds which are opposed to each
other at a needle bed gap and a lace bar capable of feed-
ing a knitting yarn that can act as a warp only to one of
the needle beds, wherein knitting is also performed on
the other of the needle beds using the knitting yarn fed
from the lace bar, comprising:

advancing hook members from the one of the needle
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beds at positions inside the needle bed gap on both
sides of an area in which knitting is performed with
knitting needles on the other of the needle beds;
advancing the knitting needles from the other of the
needle beds at a position in the area in which knitting
is performed inside the needle bed gap;

feeding a knitting yarn from the lace bar such that
the knitting yarn is hooked between the hook mem-
bers which are advanced from the one of the needle
beds to the needle bed gap; and

knitting a fabric using the hooked knitting yarn with
the knitting needles which are advanced from the
other of the needle beds to the needle bed gap.

[0010] Furthermore, in the invention, it is preferable
that the knitting needles on the other of the needle beds
are advanced to the needle bed gap, after the hook mem-
bers are advanced from the one of the needle beds to
the needle bed gap and the knitting yarn fed from the
lace bar is hooked between the hook members.

[0011] Furthermore, in the invention, it is preferable
that the knitting needles on the one of the needle beds
are used as the hook members.

[0012] Furthermore, in the invention, it is preferable
that a fabric using the knitting yarn hooked between the
hook members is knitted also with the knitting needles
on the one of the needle beds.

Brief Description of Drawings

[0013] Other and further objects, features, and advan-
tages of the invention will be more explicit from the fol-
lowing detailed description taken with reference to the
drawings.

[0014] Fig. 1 is a partial plan view showing a basic
concept which is to make it possible to knit a fabric using
a warp also with knitting needles on a back needle bed,
in a weft knitting machine in which the warp can be fed
only to knitting needles on a front needle bed as one
embodiment of the invention.

[0015] Fig. 2 is aright side cross sectional view show-
ing a state in which a swing operation of swinging a yarn
feeding tube in Fig. 1 in a direction away from a needle
bed gap has been performed to pull out the warp to a
position below a path on which a knitting needle on the
front needle bed is advanced and retracted with respect
to the needle bed gap.

[0016] Fig. 3is aright side cross sectional view show-
ing a state in which a swing operation of swinging the
yarn feeding tube in Fig. 1 toward a position above the
needle bed gap has been performed to hook the warp
from below to above around a needle shaft of the knitting
needle on the front needle bed as the knitting needle is
advanced to the needle bed gap.

[0017] Fig. 4 is aright side cross sectional view show-
ing a state in which a lapping operation of moving the
yarn feeding tube in Fig. 1 to a deeper side on a plane
of paper and a swing operation of swinging the yarn feed-
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ing tube in a direction away from the needle bed gap
have been performed to hook the warp on a hook of a
knitting needle and then to pull out the warp to a position
above the back needle bed.

[0018] Fig. 5is aright side cross sectional view show-
ing a state in which hooks of the knitting needles have
been advanced from the back needle bed in Fig. 1 to the
needle bed gap.

[0019] Fig. 6is aright side cross sectional view show-
ing a state in which a swing operation of swinging all of
four rows of yarn feeding tubes toward positions above
the needle bed gap in the weft knitting machine in Fig. 1.
[0020] Fig. 7 is a view showing a simplified configura-
tion of a cam mechanism that enables knitting to be per-
formed using the warp as shown in Fig. 1 also with the
knitting needles on the back needle bed.

[0021] Fig. 8 is a view showing in a simplified manner
a configuration of warp cams in Fig. 7, loci of butts of
knitting needles guided by the cams and a configuration
of the knitting needle.

[0022] Fig.9 is a view showing in a simplified manner
the configuration of the warp cams in Fig. 7 and the loci
of butts of knitting needles guided by the cams.

[0023] Fig. 10is arightside cross sectional view show-
ing a schematic configuration of a conventional weft knit-
ting machine in which the warp can be inserted.

Best Mode for Carrying out the Invention

[0024] Now referring to the drawings, preferred em-
bodiments of the invention are described below.

[0025] Fig. 1 shows a basic concept which is to make
it possible to knit a fabric using a warp 15 also with knitting
needles 17 on a back needle bed 23, in a weft knitting
machine 21 in which the warp 15 can be fed only to knit-
ting needles 16 on a front needle bed 22 as one embod-
iment of the invention. As described above, the warp 15
is not necessarily a knitting yarn used for knitting a warp
knitting structure, but is referred to as a "warp" for the
sake of convenience. The warp 15 is fed so as to be
hooked on a needle shaft at a point closer to a trailing
end than a hook 18 of one of the knitting needles 16 on
the front needle bed 22. The knitting needles 16 for hook-
ing the warp 15 on the front needle bed 22 are selected
so as to be spaced away from each other. Hooks 19 of
the knitting needles 17 on the back needle bed 23 are
advanced between the knitting needles 16. A needle bed
gap 20 to which the hooks 18 and 19 are advanced is
formed as a gap where the front needle bed 22 and the
back needle bed 23 are opposed to each other in the
weft knitting machine 21. With the yarn feeders 10 as
shownin Fig. 10, aknitting yarn can be fed to both knitting
needles which are advanced from the front and back nee-
dle beds. However, the warp 15 is fed with a combination
of a swing operation and a lapping operation of a yarn
feeding tube 24, and thus the warp 15 cannot be stably
fed to the knitting needles 17 on the back needle bed 23.
The warp 15 can be stably fed from the yarn feeding tube
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24 to the needle bodies of the knitting needles 16 on the
front needle bed 22, and thus the warp 15 can be reliably
hooked between the knitting needles 16. Furthermore,
when the warp 15 is hooked in the needle bed gap 20
between the knitting needles 16 from the front needle
bed 22, it is possible to form a knitting loop, by advancing
the hook 19 of the knitting needle 17 from the back needle
bed 23 to hook the warp 15 on the hook 19, and then
pulling the knitting needle 17 into the back needle bed
23. Hereinafter, among the knitting needles 16 hooking
the warp 15, a knitting needle on which the warp is initially
hooked is referred to as a knitting needle 16a, and a
knitting needle on which the warp is subsequently hooked
which warp communicates with the yarn feeding tube 24
is referred to as a knitting needle 16b.

[0026] Itis possible to form back stitches with five knit-
ting needles 17, by advancing the hooks 19 of the five
knitting needles 17 from the back needle bed 23, between
the knitting needles 16a and 16b that are advanced from
the front needle bed 22 to the needle bed gap 20 as
shown in Fig. 1. The number of the knitting needle 16a
that is advanced from the front needle bed 22 to the nee-
dle bed gap 20 is not limited to one, and the number of
the knitting needle 16b that is advanced from the front
needle bed 22 to the needle bed gap 20 is not limited to
one. The warp 15 may be hooked between the knitting
needles 16a and 16b on the front needle bed 22, at the
boundary between a region in which face stitches are to
be formed with a plurality of knitting needles 16 and.a
region in which back stitches are to be formed with a
plurality of knitting needles 17. Furthermore, in Fig. 1,
the knitting needles 16 from the front needle bed 22 can
be advanced to an area in which the knitting needles 17
have been advanced from the back needle bed 23, and
thusrrib, links, or other structures with the knitting needles
16 and 17 from the front and back needle beds can be
knitted using a knitting yarn fed as a warp. Herein, in the
weft knitting machine 21, a cam mechanism mounted on
carriages that travel along the needle beds drives the
knitting needles 16 and 17 to advance and retract them.
Thus, the state is not kept in which the knitting needles
16 and 17 have been advanced to the needle bed gap
20 as shown in Fig. 1. In Fig. 1, the knitting needles are
driven such that the knitting needle 16a is initially ad-
vanced and retracted with respect to the needle bed gap
20, the five knitting needles 17 are subsequently ad-
vanced and retracted with sequentially shifted phases
with respect to the needle bed gap 20, and then the knit-
ting needle 16b is finally advanced and retracted with
respect to the needle bed gap 20.

[0027] Figs.2, 3,4, and 5 show a schematic procedure
in which knitting is performed using the warp 15 with the
knitting needles 17 on the back needle bed 23 as shown
in Fig. 1. Fig. 2 shows a state in which the swing operation
of swinging the yarn feeding tube 24 in a direction away
from the needle bed gap 20 has been performed to pull
out the warp 15 to a position below the path on which the
knitting needle 16a on the front needle bed 22 is ad-
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vanced and retracted with respect to the needle bed gap
20. Fig. 3 shows a state in which the swing operation of
swinging the yarn feeding tube 24 toward a position
above the needle bed gap 20 has been performed to
hook the warp 15 from below to above around the needle
shaft of the knitting needle 16a on the front needle bed
22 as the knitting needle are advanced to the needle bed
gap 20. Fig. 4 shows a state in which the lapping oper-
ation of moving the yarn feeding tube 24 to the deeper
side on aplane of paper and the swing operation of swing-
ing the yarn feeding tube 24 in a direction away from the
needle bed gap 20 have been performed to hook the
warp 15 on the needle shaft of the knitting needle 16b
and then to pull out the warp 15 to a position above the
back needle bed 23. Fig. 5 shows a state in which the
hooks 19 of the knitting needles 17 have been advanced
from the back needle bed 23 to the needle bed gap 20.
[0028] As shown in Fig. 10, a plurality of rows of yarn
feeding tubes 24, for example, four rows can be provided.
However, in Figs. 2 to 5, only one row is shown for the
sake of convenience. The knitting needles 16 and 17 are
latch needles. A stitch transfer blade 25 is attached to
one side face of the latch needle. The hooks 18 and 19
at leading ends of the knitting needles 16 and 17 can be
opened and closed with latches 26 and 27. The knitting
needles 16 and 17 are accommodated in needle grooves
so as to be capable of being advanced and retracted with
respect to the needle bed gap 20. The needle grooves
are formed between needle plates 28 and 29 that are
arranged upright at a constant pitch respectively on the
front needle bed 22 and the back needle bed 23. Wires
30 and 31 such as piano wires are arranged in a direction
perpendicular to the plane of paper so as to pass through
the vicinity of the ends of the front needle bed 22 and the
back needle bed 23 that face the needle bed gap 20. The
wires 30 and 31 function substantially as front edges of
the front needle bed 22 and the back needle bed 23 that
are located on the side of the needle bed gap 20. In the
weft knitting machine 21, the wires 30 and 31 are sup-
ported by fixed sinkers 32 and 33 that are respectively
attached to the front needle bed 22 and the back needle
bed 23.

[0029] Asthe knitting needles 16 and 17, itis also pos-
sible to use compound needles in which a needle main
body and a slider can be advanced and retracted inde-
pendently of each other, instead of using latch needles.
In a case where a compound needle is used in which a
tongue at the leading end of the needle is separated into
two portions as a slider to sandwich a hook of a needle
main body therebetween, it is possible to perform stitch
transfer and the like by advancing the slider to the needle
bed gap 20. Thus, the stitch transfer blade 25 does not
have to be used.

[0030] Fig. 6 shows a state in which the swing opera-
tion of swinging all of four rows of yarn feeding tubes
toward positions above the needle bed gap 20. The swing
operation is performed by angularly displacing a warp
insertion mechanism 35 about a swing shaft 34 perpen-
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dicular to the plane of paper. In Figs. 2 to 5, only one
yarn feeding tube 24 is shown, but the yarn feeding tube
24 is the yarn feeding tube that is the farthest from the
front needle bed 22 of the four rows of yarn feeding tubes.
The yarn feeding tube that is the closest to the front nee-
dle bed 22 of the four rows is referred to as a yarn feeding
tube 36. Each of rows of yarn feeding tubes is attached
to a lace bar 37. The lace bar 37 can be angularly dis-
placed about the swing shaft 34 of the warp insertion
mechanism 35. This swinging displacement is driven by
a swing mechanism 38. The swing operation of the lace
bar 37 driven by the swing mechanism 38 causes the
swing operation in which the tip of each yarn feeding tube
is swung between a position above the needle bed gap
20 and a position away from the needle bed gap 20 above
the back needle bed 23. Herein, it is not possible to pull
the warp 15 to a position below the knitting needles 17
as the knitting needles are advanced from the back nee-
dle bed 23 to the needle bed gap 20, even with the swing
operation of the yarn feeding tube 24 to a position above
the needle bed gap 20. More specifically, the states cor-
responding to Figs. 2 and 4 cannot be realized for the
knitting needles 17 from the back needle bed 23. Thus,
in this embodiment, the warp 15 has been hooked be-
tween the needle bodies of the knitting needles 16 which
are advanced from the front needle bed 22 to the needle
bed gap 20 as shown in Figs. 2 to 4. It should be noted
that a knitting yarn acting as a weft can be fed from yarn
feeders 39 to each of the knitting needles 16 and 17.

[0031] Fig. 7 shows the simplified configuration of a
cam mechanism 40 that enables knitting to be performed
using the warp 15 also with the knitting needles 17 on
the back needle bed 23. The cam mechanism 40 is
mounted separately as a carriage on the side of the front
needle bed 22 and a carriage on the side of the back
needle bed 23. Three cam systems are mounted on each
of the carriages. The middle systems serving as knitting
and stitch transfer cams 41F and 41B are mounted on
the side of the front needle bed 22 and on the side of the
back needle bed 23, respectively. Hereinafter, symbols
"F" and "B" refer to the side of the front needle bed 22
and the side of the back needle bed 23, respectively. The
knitting and stitch transfer cams 41F and 41B are formed
for the purpose of enabling a knitting operation and a
stitch transfer operation to be performed with a weft fed
from the yarn feeders 39 in Fig. 6. Warp cams 42F and
42B;43F and 43B are respectively provided on both sides
of the knitting and stitch transfer cams 41F and 41B on
the carriages. When the carriages travel to the left, the
warp cams 42F and 42B are at the front, and the warp
cams 43F and 43B are at the back. When the carriage
travel to the right, the warp cams 43F and 43B are at the
front, and the warp cams 42F and 42B are at the back.
[0032] Herein, the carriages for the front needle bed
22 and the back needle bed 23 can also bring the yarn
feeders 39 along with the warp cams 42F and 42B; 43F
and 43B. Thus, it is also possible to perform knitting with
a weft fed from the yarn feeder 39, using the warp cams
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42F and 42B; 43F and 43B. Moreover, it is possible to
perform the kitting operation of knit with a first cam system
S1 and to perform the stitch transfer operation with a
second cam system S2, of the three cam systems.
[0033] Figs. 8 and 9 show in a simplified manner the
configuration of the warp cams 43F and 43B in Fig. 7 and
the loci of butts of knitting needles guided by the cams.
Fig. 8 also shows the configuration of the knitting needle
16. The hook 18 and the latch 26 are arranged at the
leading end of the knitting needle 16. A needle jack 45
is linked to the trailing end of the knitting needle 16. The
needle jack 45 includes a butt 46 projecting upward from
the needle groove. The cam mechanism 40 in Fig. 7 acts
on the butt 46 of the needle jack 45. Herein, in a case
where the knitting needle is a compound needle, a slider
cam is also provided. Furthermore, also on the side of
the back needle bed 23, a needle jack is linked to the
knitting needle 17, and the cams act on a butt of the
needle jack to drive the knitting needle 17. Elements on
the side of the back needle bed 23 are shown in the upper
portion, and those of the front needle bed 22 are shown
in the lower portion, with the needle bed gap 20 inter-
posed therebetween.

[0034] The warp cams 43F and 43B include needle
raising cams 50F and 50B, guard cams 51F and 51B,
and knitting cams 52F and 52B. The knitting cams 52F
and 52B are situated only on the side closer to the knitting
and stitch transfer cams 41F and 41B in Fig. 7. A butt
path 53 is provided on the side farther from the knitting
and stitch transfer cams 41F and 41B, on the warp cam
43F on the side of the front needle bed 22. The butt path
53 guides the butt 46 from a tuck-height path 53a to a
plating-height path 53b.

[0035] Fig. 8 shows butt loci 54F and 54B when the
carriages travel to the left. The butt locus 54F on the side
of the front needle bed 22 extends from a position below
the knitting cam 52F through the gap between the needle
raising cam 50F and the guard cam 51F. At a peak 50Fa
of the needle raising cam 50F, the butt locus 54F reaches
aknit height and the most advancing position with respect
to the needle bed gap 20. In a case where a knitting loop
is held on the hook 18 of the knitting needle 16, the latch
26 is opened and the knitting loop is moved toward the
needle shaft, and thus the knitting loop is cleared. After
the peak 50Fa, the butt locus 54F returns to the tuck
height. In a case where the knitting needle 16 has been
selected for tuck, the peak 50Fa does not act, and thus
the butt locus 54F is kept at the tuck height. After the
peak 50Fa, the butt 46 is guided so as to enter the tuck-
height path 53a and then the plating-height path 53b of
the butt path 53. Consequently, after the travel of the
carriage, the knitting needle 16 has been advanced to
the needle bed gap 20 at the plating height that is slightly
higherthan the tuck height. On the side of the back needle
bed 23, the butt does not project from the needle groove
and is sunk therein such that the butt locus 54B of the
needle jack extends without receiving the action of the
needle raising cam 50B. Consequently, even after the
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travel of the carriage, the knitting needle 17 stays pulled
back into the back needle bed 23, without being ad-
vanced to the needle bed gap 20. Herein, it is also pos-
sible to end the butt locus 54F at the tuck height, without
providing the butt path 53 on the side of the front needle
bed 22 with the plating-height path 53b.

[0036] Fig. 9 shows butt loci 55F and 55B when the
carriages travel to the right. The butt locus 55F on the
side of the front needle bed 22 extends from the plating-
height path 53b to the tuck-height path 53a of the butt
path 53 in the opposite direction of Fig. 8. The tuck height
is kept by causing the peak 50Fa of the needle raising
cam 50F so as not to act, and the knitting cam 52F is
caused to act thereby pulling the knitting needle 16 back
into the front needle bed 22. The butt locus 55B on the
side of the back needle bed 23 guides the butt so that
the butt is advanced toward the needle bed gap 20 up to
the knit height at a peak 50Ba of the needle raising cam
50B, and the knitting needle 17 is pulled by the knitting
cam 52B back into the back needle bed 23.

[0037] Eventhe warp cams42F and 42B shown in Fig.
7 can be used for knitting with the warp 15 using the
knitting needles 17 on the back needle bed 23, with op-
erations symmetrical to those in Figs. 8 and 9. Herein,
the knitting needles 16 have been advanced from the
front needle bed 22 to the needle bed gap 20, and the
warp 15, fed from the yarn feeding tube 24 of the warp
insertion mechanism 25, is hooked between the knitting
needles 16. However, the hook members that are ad-
vanced from the front needle bed 22 and hook the warp
15 are not limited to the knitting needles 16. For example,
a member such as a yarn guide that is advanced and
retracted with respect to the needle bed gap 20 may be
provided with a portion for hooking the warp 15 fed from
the yarn feeding tube 24, or a member only for receiving
and hooking the warp 15 may be provided. Furthermore,
inacase where acompound needleis used as the knitting
needle, it is also possible to hook the warp 15 on the
slider by changing the path along which the slider is guid-
ed. When the hook member that is advanced to the nee-
dle bed gap 20 does not pull the warp 15 into the front
needle bed 22 but releases the warp 15 at the needle
bed gap 20, itis possible to form only back stitches with
the knitting needles 17 on the back needle bed 23.
[0038] In Fig. 8, the knitting needles 16 on the front
needle bed 22 are advanced to the needle bed gap 20
with the travel of the carriages, and then the warp 15 is
hooked between the knitting needles 16. With the next
travel of the carriages, the knitting needles 17 on the back
needle bed 23 are advanced to the needle bed gap 20
and then retracted therefrom, and the knitting needles
16 on the front needle bed 22 are also retracted from the
needle bed gap 20. However, it is also possible to ad-
vance both the knitting needles 16 on the front needle
bed 22 and the knitting needles 17 on the back needle
bed 23 between the knitting needles 16 to the needle bed
gap 20 with the travel of the carriages, so as to hook the
warp 15 between the knitting needles 16 on the front
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needle bed 22, and then to simultaneously retract the
knitting needles 16 on the front needle bed 22 and the
knitting needles 17 on the back needle bed 23 from the
needle bed gap 20 with the next travel of the carriages.
[0039] In order to enable this sort of knitting operation
to be performed, the guard cam 51B for the back needle
bed 23 shown in Figs. 8 and 9 may be provided with the
butt path 53 as in the guard cam 51F for the front needle
bed 22. When the guard cam 51B is also provided with
the butt path 53, the warp cams 42F and 42B; 43F and
43B are longitudinally symmetrical. It is possible to si-
multaneously advance the front and back knitting nee-
dles 16 and 17 to the needle bed gap 20, to hook the
warp 15 between the knitting needles 16 and 17, and
then to perform knitting using the hooked warp 15 with
the knitting needles 17 on the back needle bed 23, by
making the butt loci on the side of the back needle bed
23 longitudinally symmetrical to the butt loci 54F and 55F
on the side of the front needle bed 22.

[0040] Asdescribed above, in the warp insertable weft
knitting machine 21, a pair of needle beds such as the
front needle bed 22 and the back needle bed 23 are op-
posed to each other at the needle bed gap 20. The lace
bar 37 can feed a knitting yarn that can act as the warp
15 only to one of the needle beds such as the front needle
bed 22. The weft knitting machine 21 includes hook mem-
bers such as the knitting needles 16, advancement drive
means such as the warp cams 42F and 43F, and knitting
drive means such as the warp cams 42B and 43B. A
plurality of hook members are arranged on the one of the
needle beds, and can be advanced to the needle bed
gap 20. The advancement drive means advances the
hook members to the needle bed gap 20, at positions on
both sides of an area in which knitting is performed at
the other of the needle beds such as the back needle
bed 23. A knitting yarn fed from the lace bar 37 can be
hooked between the hook members which are advanced
to the needle bed gap 20. In a state where the knitting
yarn has been hooked between the hook members, it is
possible to perform knitting using the other of the needle
beds, without using a special yarn guide apparatus or
the like, by driving the knitting needles 17 with the knitting
drive means such that the knitting needles 17 are ad-
vanced from the other of the needle beds at positions
between the hook members and knit a fabric using the
hooked knitting yarn. For example, even when only face
stitches can be formed with the knitting needles 16 on
the one of the needle beds, back stitches also can be
formed with the knitting needles 17 on the other of the
needle beds.

[0041] The invention may be embodied in other spe-
cific forms without departing from the spirit or essential
characteristics thereof. The present embodiments are
therefore to be considered in all respects as illustrative
and not restrictive, the scope of the invention being indi-
cated by the appended claims rather than by the forego-
ing description and all changes which come within the
meaning and the range of equivalency of the claims are
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therefore intended to be embraced therein.
Industrial Applicability

[0042] According tothe invention, in a needle bed gap,
hook members can be advanced from one of the needle
beds of the needle beds at positions on both sides of an
area in which knitting is performed at another of the nee-
dle beds, and a knitting yarn fed from a lace bar can be
hooked between the hook members. In a state where the
knitting yarn is hooked between the hook members, it is
possible to perform knitting using a knitting needle on the
other of the needle beds, without using a special yarn
guide apparatus or the like, by driving the knitting needle
on the other of the needle beds such that the knitting
needle that has been advanced to the needle bed gap is
retracted therefrom between the hook members. The
knitting needle on the other of the needle beds may be
advanced to the needle bed gap, either before or after
the knitting yarn is hooked between the hook members.
Forexample, even when only face stitches can be formed
with a knitting needle on the one of the needle beds, back
stitches also can be formed with the knitting needle on
the other of the needle beds.

[0043] Furthermore, according to the invention, the
hook members are advanced from the one of the needle
beds at positions inside the needle bed gap on both sides
of an area in which knitting is performed at the other of
the needle beds. The knitting needle is advanced from
the other of the needle beds to a position within this area
inside the needle bed gap. The knitting yarn is fed from
the lace bar so as to be hooked between the hook mem-
bers which are advanced from the one of the needle beds
to the needle bed gap. A fabric is knitted with the knitting
needle which is advanced from the other of the needle
beds to the needle bed gap, using the knitting yarn
hooked between the hook members. Thus, it is possible
to perform knitting using the other of the needle beds,
without using a special yarn guide apparatus or the like.
[0044] Furthermore, according to the invention, after
the knitting yarn fed from the lace bar is hooked between
the hook members which are advanced from the one of
the needle beds to the needle bed gap, the knitting needle
is advanced from the other of the needle beds to a posi-
tion between the yarn feeding members. Thus, it is pos-
sible to knit a fabric using the knitting yarn fed from the
lace bar also with the knitting needle on the other of the
needle beds.

[0045] Furthermore, according to the invention, knit-
ting needles on the one of the needle beds are used as
the hook members. Thus, itis possible to perform knitting
using the knitting needle on the other of the needle beds,
in the basic configuration of conventional weft knitting
machines.

[0046] Furthermore, according to the invention, a fab-
ricusing the knitting yarn hooked between the hook mem-
bers is knitted also with the knitting needle on the one of
the needle beds. Thus, it is possible to knit rib, links, or
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other structures using the knitting yarn fed as a warp,
with the knitting needles on both needle beds that are
opposed to each other with the needle bed gap inter-
posed therebetween.

Claims

1. A warp insertable weft knitting machine comprising
a pair of needle beds which are opposed to each
other at a needle bed gap and a lace bar capable of
feeding a knitting yarn that can act as a warp only to
one of the needle beds, comprising:

a plurality of hook members that are arranged
on the one of the needle beds and can be ad-
vanced to the needle bed gap;

advancement drive means which drives the
hook members such that the hook members are
advanced from the one of the needle beds to
the needle bed gap, at positions on both sides
of an area in which knitting is performed with
knitting needles on the other of the needle beds;
and

knitting drive means which drives the knitting
needles such that the knitting needles are ad-
vanced from the other of the needle beds and
knits a fabric using a knitting yarn that is fed from
the lace bar and hooked between the hook mem-
bers.

2. A knitting method in a warp insertable weft knitting
machine comprising a pair of needle beds which are
opposed to each other at a needle bed gap and a
lace bar capable of feeding a knitting yarn that can
actas awarp only to one of the needle beds, wherein
knitting is also performed on the other of the needle
beds using the knitting yarn fed from the lace bar,
comprising:

advancing hook members from the one of the
needle beds at positions inside the needle bed
gap on both sides of an area in which knitting is
performed with knitting needles on the other of
the needle beds;

advancing the knitting needles from the other of
the needle beds at a position in the area in which
knitting is performed inside the needle bed gap;
feeding a knitting yarn from the lace bar such
thatthe knitting yarn is hooked between the hook
members which are advanced from the one of
the needle beds to the needle bed gap; and
knitting a fabric using the hooked knitting yarn
with the knitting needles which are advanced
from the other of the needle beds to the needle
bed gap.

3. The method of claim 2, wherein the knitting needles
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on the other of the needle beds are advanced to the
needle bed gap, after the hook members are ad-
vanced from the one of the needle beds to the needle
bed gap and the knitting yarn fed from the lace bar
is hooked between the hook members.

The method of claim 2 or 3, wherein the knitting nee-
dles on the one of the needle beds are used as the
hook members.

The method of any one of claims 2 to 4, wherein a
fabric using the knitting yarn hooked between the
hook members is knitted also with the knitting nee-
dles on the one of the needle beds.
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