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(54) FLAT KNITTING MACHINE

(57)  Provided is a flat knitting machine capable of
avoiding collision between members due to an error in
driving of a needle bed and a bed-like member. Provided
is a flat knitting machine (100) including a first drive
source (10) thatgenerates a drive force for relatively mov-
ing front and back needle beds (110) in a longitudinal
direction, a bed-like member (140) provided to be rela-
tively movable with respect to each of the needle beds
(110), and a second drive source (30) that generates a
drive force for moving the bed-like member (140), in

which the second drive source (30) is coupled to each of
the needle beds (110), and the control unit (160) is ca-
pable of moving each of the needle beds (110) by driving
the first drive source (10), is capable of moving the
bed-like member (140) integrally with each of the needle
beds (110) along with movement of the second drive
source (30) along with movement of each of the needle
beds (110), and is capable of moving the bed-like mem-
ber (140) relative to each of the needle beds (110) by
driving the second drive source (30).
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Description
Technical Field

[0001] The disclosure relates to a technique of a flat
knitting machine including a needle bed and a bed-like
member provided movably relative to the needle bed.

Background Art

[0002] Conventionally, atechnique of a flatknitting ma-
chine including a needle bed is known. For example, Pat-
ent Literature 1 discloses such a configuration.

[0003] Patent Literature 1 discloses a flat knitting ma-
chineincluding atleasttwo needle beds facing each other
in the front-back direction across a needle bed gap, in
which a large number of knitting needles are arranged
on the needle bed so as to be movable forward and back-
ward. In such a flat knitting machine, at least two needle
beds facing each other in the front-back direction are
configured to be relatively movable (racking). In addition,
an auxiliary floor (bed-like member) such as a loop pres-
sor or a transfer jack may be provided separately from
the needle bed. Itis conceivable to individually drive each
bed, but an error (a difference in responsiveness or an
error in a stop position) in driving of each bed may cause
collision between members or hindrance to knitting of a
knitted fabric.

Citation List
Patent Literature

[0004]
3044373

Patent Literature 1: Japanese Patent No.

Summary of Invention
Technical Problem

[0005] The disclosure has been made in view of the
above circumstances, and an object to be solved by the
disclosure is to provide a flat knitting machine capable
of avoiding occurrence of collision between members
and hindrance to knitting of a knitted fabric due to an error
in driving of a needle bed and a bed-like member.

Solution to Problem

[0006] The problem to be solved by the disclosure is
as described above, and means for solving the problem
will be described below.

[0007] Thatis, a flat knitting machine according to the
disclosure includes: at least two needle beds facing each
other in a front-back direction; a first drive source that is
coupled to each ofthe needle beds and generates a drive
force for relatively moving the front and back needle beds
in a longitudinal direction; a bed-like member provided

10

15

20

25

30

35

40

45

50

55

tobe relatively movable with respect to each of the needle
beds; a second drive source that is coupled to the bed-
like member and generates a drive force for moving the
bed-like member; and a control unit that is capable of
controlling operations of the first drive source and the
second drive source, in which the second drive source
is coupled to each of the needle beds, and in which the
control unitis capable of moving each of the needle beds
by driving the first drive source, is capable of moving the
bed-like member integrally with each of the needle beds
along with movement of the second drive source along
with movement of each ofthe needle beds, andis capable
of moving the bed-like member relative to each of the
needle beds by driving the second drive source.

[0008] With this configuration, it is possible to avoid
collision between members due to an error in driving of
the needle bed and the bed-like member.

[0009] Further, a relatively movable range of the bed-
like member with respect to each of the needle beds may
be smaller than a relatively movable range of each of the
needle beds.

[0010] With such a configuration, when relatively mov-
ing the bed-like member with respect to the needle bed,
the bed-like member can be avoided from colliding with
other members and causing hindrance to knitting of a
knitted fabric.

[0011] Further, the flat knitting machine may further
include a coupling member that is formed so as to extend
along each of the needle beds and couples each of the
needle beds and the first drive source, and the second
drive source may be coupled to the coupling member.
[0012] With such a configuration, the second drive
source can be coupled to the needle bed via the coupling
member, whereby the degree of freedom of the disposing
position of the second drive source can be improved.
[0013] Further, the second drive source may be dis-
posed above each of the needle beds and on a side of
the bed-like member.

[0014] With such a configuration, maintainability of the
second drive source can be improved.

Advantageous Effects of Invention

[0015] As an effect of the disclosure, it is possible to
avoid occurrence of collision between members and hin-
drance to knitting of a knitted fabric due to an error in
driving of the needle bed and the bed-like member.

Brief Description of Drawings
[0016]

FIG. 1 is a schematic side view showing a configu-
ration of a flat knitting machine according to a first
embodiment;

FIG. 2 is a block diagram showing a control unit and
a drive mechanism of the flat knitting machine;
FIG. 3 is a schematic front view showing a disposing
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position of a drive mechanism of the first embodi-
ment;

FIG. 4 is a schematic view showing a relationship of
coupling of members of the drive mechanism of the
first embodiment; and

FIG. 5 is a schematic front view showing a disposing
position of a drive mechanism of a second embodi-
ment. Description of Embodiments

[0017] Inthe following description, directions indicated
by arrows U, D, F, B, L, and R in the drawings are defined
as an upward direction, a downward direction, a forward
direction, a backward direction, a left direction, and a
right direction, respectively.

[0018] As illustrated in FIGS. 1 and 2, a flat knitting
machine 100 according to an embodiment of the disclo-
sure mainly includes needle beds 110, carriages 120,
yarn path rails 130, loop pressor beds 140, drive mech-
anisms 150, and a control unit 160.

[0019] The needlebeds 110 are disposed so as to face
each other in the front-back direction across a needle
bed gap S. The front and back needle beds 110 are dis-
posed in an inverted V shape in a side view so as to be
inclined upward toward the front and back center sides
(sides facing each other). Each needle bed 110 is pro-
vided with a large number of knitting needles 111 ar-
ranged along the longitudinal direction (left-right direc-
tion) of the needle bed 110. The front and back needle
beds 110 can be relatively moved in the longitudinal di-
rection of the needle bed 110 when transferring the stitch-
es to each other.

[0020] A pair of front and back carriages 120 are dis-
posed to face the front and back needle beds 110 from
above. The front and back carriages 120 are coupled by
a bridge 120a disposed to straddle the plurality of yarn
path rails 130. The carriage 120 can reciprocate along
the longitudinal direction of the needle bed 110 by a servo
motor (notillustrated). The carriage 120 is provided with
aneedle selecting mechanism (notillustrated) and a cam
mechanism (not illustrated) for selectively operating the
knitting needles 111 of the needle bed 110.

[0021] The plurality of yarn path rails 130 are disposed
above the needle bed gap S so as to extend along the
longitudinal direction of the needle bed 110. Ayarn carrier
(not illustrated) that feeds a knitting yarn is supported on
the yarn path rail 130 so as to be movable.

[0022] Above the needle bed 110, a loop pressor bed
140 in which a large number of loop pressors 141 are
supported so as to be movable forward and backward
with respect to the needle bed gap S is provided. The
loop pressor bed 140 is an example of a "bed-like mem-
ber" of the disclosure. The loop pressor 141 is configured
to advance toward the needle bed gap S to press a yarn
and an inlay yarn extending between the stitches, and to
prevent the knitted fabric and the yarn from floating up.
[0023] The loop pressor bed 140 is provided such that
the longitudinal direction of the loop pressor bed 140 fac-
es the longitudinal direction of the needle bed 110. The
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loop pressor bed 140 is provided to be relatively movable
in the longitudinal direction of the needle bed 110 with
respect to the needle bed 110. The needle bed 110 and
the loop pressor bed 140 are moved by the drive mech-
anism 150. The configuration of the drive mechanism
150 will be described later.

[0024] The control unit 160 controls the operation of
the flat knitting machine 100. The control unit 160 in-
cludes a storage unit such as a RAM, a ROM, and an
HDD, an arithmetic processing unit such as a CPU, and
the like. The control unit 160 can reciprocate the carriage
120 along the longitudinal direction of the needle bed 110
by controlling the operation of the servo motor. When
reciprocating, the carriage 120 entrains the yarn carrier
to be fed. In this case, the knitting operation such as
knitting, tuck, missing, and the like, and the transfer of
the stitches between the front and back needle beds 110
can be carried out by advancing and retreating the knit-
ting needles 111 with respect to the needle bed gap S
by cam mechanisms (notillustrated) mounted on the car-
riages 120, and the like. The knitted fabric is knitted by
repeating such reciprocating movement of the carriages
120.

[0025] As shownin FIG. 2, the control unit 160 is elec-
trically connected to a first drive motor 11 and a second
drive motor 31 to be described later of the drive mecha-
nism 150, and can appropriately control the operations
of the first drive motor 11 and the second drive motor 31
based on the knitting program. The needle bed 110 and
the loop pressor bed 140 can be moved by operating the
first drive motor 11 and the second drive motor 31.
[0026] Here, the loop pressor 141 is provided at a po-
sition overlapping a movable sinker (not illustrated) pro-
vided on the needle bed 110 in a side view, and is pro-
vided between the movable sinkers in a plan view. A mov-
able range of the loop pressor bed 140 relative to the
needle bed 110 is set within 1 pitch. Here, 1 pitch is the
length in the longitudinal direction of the needle bed 110
of the interval between the adjacent knitting needles 111.
[0027] As described above, the movable range of the
loop pressor bed 140 relative to the needle bed 110 is
set to a very short distance so that the loop pressor 141
and the movable sinker do not collide with each other.
However, if the movement of the needle bed 110 and the
loop pressor bed 140 is individually controlled, a differ-
ence in responsiveness between the drive source of the
needle bed 110 and the drive source of the loop pressor
bed 140 and an error in the stop position of each of the
needle bed 110 and the loop pressor bed 140 are inte-
grated, so that the loop pressor 141 may collide with the
movable sinker. Therefore, in the flat knitting machine
100 according to the present embodiment, the loop pres-
sor bed 140 is configured to be integrally movable with
the needle bed 110 by the drive mechanism 150.
[0028] Next, a configuration of the drive mechanism
150 will be described with reference to FIGS. 3and 4. In
FIG.3andFIG. 5tobe described later, hatchingis applied
to the needle bed 110 and the loop pressor bed 140 in
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order to clarify each member.

[0029] The drive mechanism 150 moves the needle
bed 110 and the loop pressor bed 140 in the longitudinal
direction. In the present embodiment, one drive mecha-
nism 150 is provided for the needle bed 110 and the loop
pressor bed 140 on the front side, and one drive mech-
anism 150 is provided for the needle bed 110 and the
loop pressor bed 140 on the back side. The drive mech-
anism 150 mainly includes a first drive source 10, a first
sliding plate 20, a second drive source 30, and a second
sliding plate 40.

[0030] Thefirstdrive source 10 generates adrive force
for relatively moving the needle bed 110 in the longitudi-
nal direction. The first drive source 10 is disposed inside
the body bed 112 (see FIG. 3) of the needle bed 110.
The first drive source 10 includes a first drive motor 11
and a ball screw 12. When the first drive motor 11 is
driven, the ball screw 12 rotates, and a nut 13 screwed
into the ball screw 12 linearly moves in the longitudinal
direction of the needle bed 110.

[0031] The first sliding plate 20 is a longitudinal plate-
like member, and is provided so as to extend along the
body bed 112 of the needle bed 110 with the longitudinal
direction of the first sliding plate 20 oriented in the longi-
tudinal direction of the needle bed 110. One end of the
first sliding plate 20 is coupled to one end (right end in
FIG. 3) of the needle bed 110. The nut 13 screwed into
the ball screw 12 of the first drive source 10 is coupled
to a middle portion of the first sliding plate 20 in the lon-
gitudinal direction via an intermediate member 50.
[0032] In this way, the first sliding plate 20 couples the
needle bed 110 and the ball screw 12 of the first drive
source 10. Thus, when the first drive motor 11 is driven,
the needle bed 110 can be moved in the longitudinal di-
rection. The first sliding plate 20 is an example of a "cou-
pling member" of the disclosure.

[0033] The second drive source 30 generates a drive
force for moving the loop pressor bed 140. The second
drive source 30 is disposed inside the body bed 112 of
the needle bed 110. The second drive source 30 includes
a second drive motor 31 and a ball screw 32. When the
second drive motor 31 is driven, the ball screw 32 rotates,
and the nut 33 screwed into the ball screw 32 linearly
moves in the longitudinal direction of the needle bed 110.
The second drive source 30 is housed in a housing (not
illustrated), and the housing is coupled to the first sliding
plate 20 via the intermediate member 60. The second
drive source 30 is coupled to the first sliding plate 20 at
a middle portion of the first sliding plate 20 in the longi-
tudinal direction.

[0034] In this way, the second drive source 30 is cou-
pled to the needle bed 110 via the first sliding plate 20
and the like.

[0035] The second sliding plate 40 is a longitudinal
platelike member, and is provided so as to extend along
the body bed 112 of the needle bed 110 with the longi-
tudinal direction of the second sliding plate 40 oriented
in the longitudinal direction of the needle bed 110. The
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second sliding plate 40 is provided above the first sliding
plate 20. One end of the second sliding plate 40 is coupled
to one end (right end in FIG. 3) of the loop pressor bed
140 via an appropriate member. The nut 33 screwed into
the ball screw 32 of the second drive source 30 is coupled
to a middle portion of the second sliding plate 40 in the
longitudinal direction via an intermediate member 70.
[0036] In this way, the second sliding plate 40 couples
the loop pressor bed 140 and the ball screw 32 of the
second drive source 30. Thus, when the second drive
motor 31 is driven, the loop pressor bed 140 can be
moved in the longitudinal direction.

[0037] Next, a mode of movement of the needle bed
110 and the loop pressor bed 140 will be described.
[0038] When the control unit 160 drives the first drive
motor 11 of the first drive source 10, the rotational motion
of the ball screw 12 is converted into linear motion, and
the first sliding plate 20 coupled to the ball screw 12
moves in the left-right direction. Along with the movement
of the first sliding plate 20, the needle bed 110 moves in
the left-right direction, and the housing coupled to the
first sliding plate 20 and the second drive source 30 ac-
commodated in the housing move in the left-right direc-
tion. As the second drive source 30 moves, the second
sliding plate 40 coupled to the second drive source 30
moves in the left-right direction, and as the second sliding
plate 40 moves, the loop pressor bed 140 moves in the
left-right direction.

[0039] Inthisway, by coupling the second drive source
30 and the needle bed 110, when the first drive source
10 is driven, the needle bed 110 and the loop pressor
bed 140 can be integrally moved. The second drive
source 30 is not directly coupled to the needle bed 110
but is coupled via the first sliding plate 20 or the like.
Therefore, the degree of freedom of the disposing posi-
tion of the second drive source 30 can be improved, and
for example, the second drive source 30 can be included
in the space under the needle bed 110 as in the present
embodiment, so that the mechanism can be made com-
pact.

[0040] On the other hand, when the control unit 160
drives the second drive motor 31 of the second drive
source 30, the rotational motion of the ball screw 32 is
converted into linear motion, and the second sliding plate
40 coupled to the ball screw 32 moves in the left-right
direction. As the second sliding plate 40 moves, the loop
pressor bed 140 moves in the left-right direction.
[0041] Thus, when the second drive source 30 is driv-
en, the loop pressor bed 140 can be moved relative to
the needle bed 110.

[0042] The control unit 160 can selectively drive the
first drive source 10 and the second drive source 30
based on the knitting program.

[0043] By driving the first drive source 10, the control
unit 160 can move the loop pressor bed 140 integrally
with the needle bed 110 without driving the second drive
source 30. By integrally moving the loop pressor bed 140
and the needle bed 110, the influence of the difference
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in responsiveness and the error in the stop position can
be reduced. Therefore, it is possible to avoid the loop
pressor 141 from colliding with other members such as
the movable sinker.

[0044] On the other hand, the control unit 160 can ad-
just the relative position of the loop pressor bed 140 with
respect to the needle bed 110 by driving the second drive
source 30. As a result, it is possible to avoid the loop
pressor 141 that has advanced to the needle bed gap S
side from interfering with a member such as the movable
sinker provided on the needle bed 110 on the opposing
side.

[0045] Specifically, depending on the positional rela-
tionship between the front and back needle beds 110 and
the positional relationship of the loop pressor bed 140
with respect to the needle bed 110, there is a case where
the front and back loop pressors 141 are at positions
facing each other and only the loop pressor 141 on one
side can advance, or there is a case where the loop pres-
sor 141 is at a position facing the movable sinker on the
opposing side and when the loop pressor 141 is ad-
vanced to the needle bed gap S side, the loop pressor
141 interferes with the movable sinker on the opposing
side. In such a case, by adjusting the relative position of
the loop pressor bed 140 with respect to the needle bed
110, the loop pressor 141 can be advanced to the needle
bed gap S side without interfering with other members.
[0046] Next, a configuration of a flat knitting machine
200 according to a second embodiment of the disclosure
will be described with reference to FIG. 5. Hereinafter,
the same components as those of the first embodiment
are denoted by the same reference numerals, and de-
scription thereof is omitted.

[0047] The flat knitting machine 200 according to the
second embodiment includes a drive mechanism 170 in
place of the drive mechanism 150, and the drive mech-
anism 170 includes a second drive source 80 in place of
the second drive source 30. In the first embodiment, the
second drive source 30 is coupled to the loop pressor
bed 140 via the second sliding plate 40, whereas in the
second embodiment, the second drive source 80 is di-
rectly coupled to the loop pressor bed 140. The second
drive source 80 is disposed above the needle bed 110
and on the side (right side) of the loop pressor bed 140.
The second drive source 80 is disposed such that the
second drive motor 81, the ball screw 82, and the loop
pressor bed 140 are linear. A nut 83 screwed into the ball
screw 82 of the second drive source 80 is coupled to one
end of the loop pressor bed 140. The second drive motor
81 of the second drive source 80 is coupled to the first
sliding plate 20 via an intermediate member 90 such as
abase member that supports the second drive motor 81.
[0048] Similarly to the flatknitting machine 100 accord-
ing to the first embodiment, also in the flat knitting ma-
chine 200 according to the second embodiment, the con-
trol unit 160 drives the first drive source 10 to move the
loop pressor bed 140 integrally with the needle bed 110.
On the other hand, the control unit 160 can relatively
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move the loop pressor bed 140 with respect to the needle
bed 110 by driving the second drive source 80.

[0049] In the second embodiment, since the second
drive source 80 is disposed above the needle bed 110
and on the side of the loop pressor bed 140, maintaina-
bility of the second drive source 80 can be improved.
[0050] Although each embodiment of the disclosure
has been described above, the disclosure is not limited
to the above embodiment, and appropriate modifications
can be made within the scope of the technical idea of the
invention described in the claims.

[0051] For example, in the first embodiment, the first
drive source 10 and the needle bed 110 are coupled via
the first sliding plate 20 and the like, and the second drive
source 30 and the loop pressor bed 140 are coupled via
the second sliding plate 40 and the like, but the members
may be directly coupled.

[0052] In each embodiment, the bed-like member of
the disclosure is the loop pressor bed 140, but the dis-
closure is not limited thereto. For example, the bed-like
member may be a transfer jack bed provided with a trans-
fer jack for transfer between the front and back needle
beds 110.

[0053] The bed-like member of the disclosure may be
a sinker bed provided with a sinker (fixed sinker or mov-
able sinker) for pressing the sinker loop at the time of
creating the stitch. Specifically, the sinker is usually pro-
vided in the needle bed 110, but the sinker may be pro-
vided in a sinker bed different from the needle bed 110,
and the sinker bed may be provided so as to be relatively
movable with respect to the needle bed 110. In this case,
the knitting needle 111 provided on the needle bed 110
is provided at a position overlapping the sinker provided
on the sinker bed in a side view, and is provided between
the sinkers in the plan view. Hereinafter, effects when
the bed-like member is a sinker bed will be described.
[0054] Inacasewheretheknitting needle 111 is alatch
needle, the knitting needle 111 on the opposing side is
inserted between the transfer clip (thin plates) provided
on one side of the needle main body and the needle main
body to perform transfer, but the knitting needle 111 is
disposed in a state of being slightly shifted from the center
between the sinkers by the transfer clip. Therefore, the
formed stitches are not symmetrical.

[0055] Therefore, by providing the sinker bed above or
below the needle bed 110 and making the sinker bed
relatively movable with respect to the needle bed 110,
the sinker bed can be relatively moved such that the knit-
ting needle 111 is located at the center between the sink-
ers. Thus, the left and right uniform stitches can be
formed.

[0056] The bed-like member of the disclosure may be
the needle bed 110 on the opposing side. Furthermore,
in a case where the flat knitting machine 100, 200 is a
four-bed machine including two stages of front and back
needle beds 110, the bed-like member of the disclosure
may be the upper needle bed 110, may be a loop pressor
bed provided relatively movably on the upper needle bed
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110, or may be both the upper needle bed 110 and the
loop pressor bed.

[0057] In each embodiment, the range in which the
loop pressor bed 140 is relatively movable with respect
to the needle bed 110 is set to be within 1 pitch, but any
value can be set according to the type of the bed-like
member of the disclosure. For example, the range in
which the bed-like member is relatively movable with re-
spect to the needle bed 110 may be set to be smaller
than the range in which the needle bed 110 is relatively
movable.

[0058] Forexample,inacase where the bed-like mem-
ber of the disclosure is a transfer jack bed, the transfer
jack provided in the transfer jack bed does not overlap
the knitting needle 111 provided in the needle bed 110
in a side view, and thus does not cross the needle bed
110 even if the transfer jack bed is relatively moved in
the longitudinal direction. Here, since the mechanism for
moving the needle bed 110 and the mechanism for mov-
ing the transfer jack bed are in a master-slave relation-
ship, the movement width of the transfer jack bed is re-
alized by being added to the movement width of the nee-
dle bed 110. Therefore, even if the relatively movable
range of the transfer jack bed is set to be smaller than
the relatively movable range of the needle bed 110, the
movement width of the transfer jack bed can be secured.
The same applies to the case where the bed-like member
of the disclosure is the needle bed 110 on the opposing
side and the case where the bed-like member of the dis-
closure is the upper needle bed 110 in a case where the
flat knitting machine 100, 200 is a four-bed machine.

Reference Signs List

[0059]

10 first drive source

20 first sliding plate

30, 80 second drive source
100,200 flat knitting machine
110 needle bed

140 loop pressor bed
150,170  drive mechanism
160 control unit

Claims

1. A flat knitting machine (100, 200) comprising:

atleasttwo needle beds (110) facing each other
in a front-back direction;

a first drive source (10) that is coupled to each
of the needle beds (110) and generates a drive
force for relatively moving the front and back
needle beds (110) in a longitudinal direction;
abed-like member (140) provided to be relative-
ly movable with respect to each of the needle
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beds (110);

a second drive source (30, 80) that is coupled
to the bed-like member (140) and generates a
drive force for moving the bed-like member
(140); and

a control unit (160) that is capable of controlling
operations of the first drive source (10) and the
second drive source (30, 80),

wherein the second drive source (30, 80) is cou-
pled to each of the needle beds (110), and
wherein the control unit (160) is capable of mov-
ing each of the needle beds (110) by driving the
first drive source (10), is capable of moving the
bed-like member (140) integrally with each of
the needle beds (110) along with movement of
the second drive source (30, 80) along with
movement of each of the needle beds (110), and
is capable of moving the bed-like member (140)
relative to each of the needle beds (110) by driv-
ing the second drive source (30, 80) .

The flat knitting machine (100, 200) according to
claim 1, wherein a relatively movable range of the
bed-like member (140) with respect to each of the
needle beds (110) is smaller than a relatively mov-
able range of each of the needle beds (110).

The flat knitting machine (100, 200) according to
claim 1 or 2, further comprising a coupling member
(20) that is formed so as to extend along each of the
needle beds (110) and couples each of the needle
beds (110) and the first drive source (10),

wherein the second drive source (30, 80) is coupled
to the coupling member (20).

The flat knitting machine (100, 200) according to
claim 1 or 2, wherein the second drive source (80)
is disposed above each of the needle beds (110)and
on a side of the bed-like member (140).
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