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(54) FLAT KNITTING MACHINE

(57) A flat knitting machine that includes a plurality
of needles 1 arranged on needle beds; a cam system
that causes the needles 1 to perform a knitting operation,
and needle selection actuators configured to select the
needles 1. A select jack 3 of the needle 1 includes a first
engaging portion 3A with which part of a selector 4 en-
gages when the selector 4 moves from a bottom position
to an intermediate position, and a second engaging por-
tion 3B with which part of the selector 4 engages when
the selector 4 moves from the bottom position to an ad-
vanced position. The cam system includes a switching
cam 6 configured to sink the selection butt 31 into the
needle groove 2g when switching the selector 4 from
engaging with the first engaging portion 3A to engaging
with the second engaging portion 3B. The switching cam
6 has a height in the protruding direction that is smaller
than the height, in the protruding direction, of the fixing
pressor 5.
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Description

Technical Field

[0001] The present invention relates to a flat knitting
machine that is superior in knitting efficiency to conven-
tional ones.

Background Art

[0002] Flat knitting machines are provided with: at least
a front and a back needle bed; needles respectively ar-
ranged in multiple needle grooves formed side by side
in the needle beds; and a carriage that reciprocates in
the longitudinal direction of the needle beds (see, for ex-
ample, Patent Literature 1 and the like). The carriage
includes a cam system, and uses the cam system to
move the needles forward and backward along the nee-
dle grooves, so that the needles perform a knitting oper-
ation for knitwear or the like.
[0003] The knitting operation is performed by control-
ling the movement of the needles using needle selection
actuators, which are provided in the carriage together
with the cam system. FIG. 8 is a schematic diagram
showing a layout in which a needle 1 of a conventional
flat knitting machine is arranged in a needle groove 2g
formed in a needle bed 2. FIG. 9 is a schematic diagram
showing cam systems 100 of the conventional flat knitting
machine. FIG. 9 shows travel routes drawn on the cam
systems 100 by some butts of a needle, when the cam
systems 100 are moved leftward.
[0004] As shown in FIG. 8, the needle groove 2g in
which the needle 1 is arranged is formed between a plu-
rality of needle plates 2p arranged side by side on the
needle bed 2. The needle 1 is prevented from quickly
disengaging from the needle groove 2g by wires 2w and
a steel band 2b that penetrate the needle plates 2p in
the direction in which the needle plates 2p are arranged
side by side. The needle 1 in this example includes a
needle body 10, a needle jack 20, a select jack 30, and
a selector 40. The needle body 10 has, at its leading end,
a hook 11. The needle jack 20 is a member for moving
the needle body 10 forward and backward in the direction
in which the needle groove 2g extends, and has two knit-
ting butts 21 and 22. The select jack 30 is a member for
controlling the needle jack 20 to move forward or back-
ward, and has, at its leading end, a selection butt 31. The
selector 40 is a member for changing the position of the
select jack 30 in the direction in which the needle groove
2g extends, and has a lowering butt 41, a raising butt 42,
a needle selecting butt 43, and a tail 44.
[0005] On the other hand, as shown in FIG. 9, the cam
systems 100 are provided protruding from a cam plate
101. FIG. 9 shows a double-cam system in which two
cam systems 100 are provided on a single cam plate
101. The cam systems 100 protrude forward with respect
to the paper plane, that is, orthogonally to the cam plate
101, and the needle 1 shown in FIG. 8 advances toward

a needle bed gap in the upper direction (gap side) with
respect to the paper plane. Hereinafter, the forward di-
rection of the cam systems 100 with respect to the paper
plane is referred to as a "protruding direction", and the
upper direction with respect to the paper plane is referred
to as a "gap direction".
[0006] Each cam system 100 includes a knitting cam
80 and a transfer cam 81. The knitting cam 80 includes
a needle raising cam, a stitch cam, and the like, and acts
on the knitting butt 22 mainly when knitting and tucking.
The transfer cam 81 acts on the knitting butt 21 when
transferring stitches. The cam system 100 further in-
cludes a select jack lowering cam 82, an upper selector
guiding cam 83, a lower selector guiding cam 84, a fixing
pressor 85, a tuck pressor 86, a half pressor 87, a selector
raising cam 88, a return cam 89, and the like. Also, the
cam plate 101 includes four needle selection actuators
91, 92, 93, and 94.
[0007] The needle 1 shown in FIG. 8 is subjected to
two-stage needle selection performed by the needle se-
lection actuators 91, 92, 93, and 94 shown in FIG. 9, and
performs a knitting operation based on the result of the
needle selection and the state of the cam system 100.
The needle selection for the needle 1 is performed by
the selector 40 selected by the needle selection actuators
91, 92, 93, and 94 changing the position of the select
jack 30 in the direction in which the needle groove 2g
extends. The positions of the select jack 30 include three
positions, namely, a B position, an H position located
closer to the needle bed gap than the B position, and an
A position located closer to the needle bed gap than the
H position. In FIG. 9, the respective positions are denoted
by "B", "H", and "A" enclosed by a square. On the other
hand, the selector 40 can move to any one of three po-
sitions, namely, a bottom position, which corresponds to
the B position of the select jack 30, an intermediate po-
sition, which corresponds to the H position, and an ad-
vanced position, which corresponds to the A position. In
FIG. 9, for convenience, the bottom position, the inter-
mediate position, and the advanced position of the se-
lector 40 are denoted by "B", "H", and "A" enclosed by a
square.
[0008] Changes in the positions of the select jack 30
and the selector 40 will be described with reference to
FIG. 9. Here, a case is described as an example in which
the cam systems 100 move leftward with respect to the
paper plane, and needle selection is performed by two
needle selection actuators 92 and 93 located at the center
of the cam plate 101. FIG. 9 shows, the route of the se-
lection butt 31 of the select jack 30 (FIG. 8), and the
routes of the lowering butt 41, the raising butt 42, and
the needle selecting butt 43 of the selector 40 (FIG. 8),
from among the butts associated with needle selection.
[0009] First, the selector 40 at the B position is sub-
jected to the first-stage needle selection performed by
the needle selection actuator 92. When the actuator cam
of the needle selection actuator 92 acts on the needle
selecting butt 43, the tail 44 shown in FIG. 8 rotates to-

1 2 



EP 3 719 191 A1

3

5

10

15

20

25

30

35

40

45

50

55

ward the needle groove 2g, and the raising butt 42 is
sunk into the needle groove 2g. Thereafter, the lower
selector guiding cam 84 can no longer act on the raising
butt 42, and thus the selector 40 remains at the bottom
position and the select jack 30 remains at the B position.
The selection butt 31 still remaining at the B position is
sunk into the needle groove 2g by the fixing pressor 85
located on the route of the selection butt 31. Then, the
leading end portion of the select jack 30 curves the in-
termediate part of the needle jack 20, so that the knitting
butt 22 is sunk into the needle groove 2g. Since the knit-
ting cam 80 can no longer act on the knitting butt 22, the
knitting operation is missing. The tail 44 shown in FIG. 8
is returned to the state shown in FIG. 8 by the return cam
89 before being subjected to needle selection performed
by the needle selection actuator 94.
[0010] If the needle selection actuator 92 does not act
on the needle selecting butt 43, the raising butt 42 re-
mains protruding from the needle groove 2g, and is sub-
jected to the action of the lower selector guiding cam 84.
The lower selector guiding cam 84 is provided with two
raising portions 84a, and the selector 40 is raised to the
intermediate position by the raising portions 84a. Also,
the leading end portion of the selector 40 pushes up the
selection butt 31 of the select jack 30 to bring the selection
butt 31 to the H position. The selection butt 31 raised by
the second raising portions 84a remains at the H position,
but the selector 40 is lowered to the bottom position by
the upper selector guiding cam 83. As a result of the
selector 40 being lowered to the bottom position, the nee-
dle selecting butt 43 can be subjected to needle selection
performed by the second needle selection actuator 93.
[0011] Then, the selector 40 is subjected to the sec-
ond-stage needle selection performed by the needle se-
lection actuator 93. When the needle selection actuator
93 acts on the needle selecting butt 43, the selector 40
remains at the bottom position. The select jack 30 re-
mains at the H position because it is not pushed up by
the selector 40. The half pressor 87 and the tuck pressor
86 are provided on the route of the selection butt 31 at
the H position.
[0012] On the other hand, unless the needle selection
actuator 93 acts on the needle selecting butt 43, the rais-
ing butt 42 remains protruding from the needle groove
2g, and is pushed up by the selector raising cam 88. The
selector 40 is raised to the advanced position, and the
select jack 30 is raised to the A position by being pushed
up by the selector 40. The selector 40 is immediately
lowered to the bottom position by the upper selector guid-
ing cam 83. After the knitting, the selection butt 31 is
lowered to the B position by the select jack lowering cam
82 located on the right side with respect to the paper
plane.

Citation List

Patent Literature

[0013] Patent Literature 1: WO 2007/074944A

Summary of Invention

Technical Problem

[0014] Recently, there is a demand for a further im-
provement in efficiency of knitting using flat knitting ma-
chines, and review of the shapes of existing needles and
cam systems, and the like has been considered.
[0015] The present invention was made in view of the
aforementioned circumstances, and it is an object thereof
to provide a flat knitting machine that can further improve
the knitting efficiency relative to conventional ones.

Solution to Problem

[0016] As a result of studying the aforementioned prob-
lems, the inventors of the present invention focused their
attention on the fact that the selector is raised to the in-
termediate position after having been subjected to the
first-stage needle selection, and is then lowered once to
the bottom position. In such a configuration, when the
selector that has been subjected to the second-stage
needle selection is raised from the bottom position to the
advanced position, there is an idle state in which the se-
lector does not push up the select jack at all, during the
movement of the selector from the bottom position to the
intermediate position. In other words, when the selector
is in the idle state, the selector unnecessarily moves, and
due to the unnecessary movement, the selector raising
cam has a large height in the gap direction (upper direc-
tion with respect to the paper plane). In view thereof, the
present inventors arrived at the idea that reducing the
distance for which the selector idles can reduce the
height, in the gap direction, of the selector raising cam,
and accomplished the flat knitting machine of the present
invention.
[0017] According to an aspect of the present invention,
a flat knitting machine includes:

at least a front and a back needle bed;
a plurality of needles respectively arranged in a plu-
rality of needle grooves formed in the needle beds;
a cam system configured to move the needles for-
ward and backward in a direction along the needle
grooves, so that the needles perform a knitting op-
eration; and
needle selection actuators configured to perform
needle selection on the needles to,
each of the needles including:

a select jack having a selection butt that is sub-
jected to the action of the cam system, the select
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jack being configured to cause the needle to per-
form different knitting operations; and
a selector configured to change the position of
the select jack along the needle groove,

the select jack being configured to move to any of a
B position, an H position, and an A position, based
on a result of the needle selection performed by the
needle selection actuators,
the selector being configured to move to any of a
bottom position that corresponds to the B position,
an intermediate position that corresponds to the H
position, and an advanced position that corresponds
to the A position,
the cam system including:

a fixing pressor configured to sink the selection
butt at the B position into the needle groove; and
a select jack lowering cam configured to bring
the selection butt at the H position or the A po-
sition to the B position,

wherein the select jack includes:

a first engaging portion with which part of the
selector engages when the selector moves from
the bottom position to the intermediate position;
and
a second engaging portion with which part of the
selector engages when the selector moves from
the bottom position to the advanced position,

the cam system includes
a switching cam that is provided along an edge por-
tion of the select jack lowering cam, and is configured
to sink the selection butt into the needle groove when
switching the selector from engaging with the first
engaging portion to engaging with the second en-
gaging portion, and
the switching cam has a height in a protruding direc-
tion that is smaller than the height, in a protruding
direction, of the fixing pressor.

[0018] As an aspect of the flat knitting machine of the
present invention, the select jack may include a protrud-
ing portion that protrudes to a back end side of the needle
from a base portion, on the back end side, of the selection
butt,
the first engaging portion is constituted by an end surface,
on the back end side, of the selection butt, and
the second engaging portion is constituted by an end
surface, on the back end side, of the protruding portion.
[0019] As an aspect of the flat knitting machine of the
present invention, the flat knitting machine may further
includes a coupling portion provided at an end, in an ex-
tending direction, of the fixing pressor, and is configured
to come close to the switching cam,
wherein a height, in a protruding direction, of the coupling

portion conforms to the height, in the protruding direction,
of the switching cam.

Advantageous Effects of Invention

[0020] In the select jack of the flat knitting machine
according to the present invention, the selector engages
with the select jack at different positions between when
the selector moves from the bottom position to the inter-
mediate position, and when the selector moves from the
bottom position to the advanced position. Accordingly, it
is possible to reduce the idle distance of the selector
when the selector moves from the bottom position to the
advanced position. As a result, the distance for which the
selector moves from the bottom position to the advanced
position can be reduced. The fact that the moving dis-
tance of the selector can be reduced means that the
height, in the gap direction, of the selector raising cam
that pushes up the selector to the advanced position can
be reduced, making it possible to also reduce the length,
in the moving direction, of the cam system. Therefore,
the reciprocating stroke of the carriage can be reduced,
leading to an improvement in the knitting efficiency. Also,
due to the reduction in the length, in the moving direction,
of the cam system, downsizing and a reduction in the
weight of the carriage can be realized, leading to an im-
provement in the knitting speed.
[0021] Furthermore, in the flat knitting machine of the
present invention, the select jack that has been pushed
up by the selector and brought to the H position is sunk
into the needle groove by the switching cam provided in
the vicinity of the select jack lowering cam, so that the
selector and the select jack are separated from each oth-
er in the depth direction of the needle groove. As a result
of the selector moving to the bottom position at this timing,
and advancing again to the gap side, the engagement of
the selector with the first engaging portion of the select
jack is shifted to the engagement with the second engag-
ing portion at an appropriate timing. Also, it is possible
to prevent the selector and the select jack from interfering
with each other when the engagement is shifted, and
thus the shift of engagement is highly unlikely to fail.
[0022] By providing the protruding portion at the base
of the selection butt of the select jack, and providing both
the first engaging portion and the second engaging por-
tion in the vicinity of the selection butt, the selector pushes
up the select jack in a reliable manner. If the selector
pushes up the select jack at a position close to the se-
lection butt, it is possible to suppress the select jack from
rotating in the direction in which the selection butt is sunk
into the needle groove.
[0023] By providing the coupling portion at an end, in
the extending direction, of the fixing pressor, and setting
the height, in the protruding direction, of the coupling por-
tion so as to conform to the height, in the protruding di-
rection, of the switching cam, it is possible to smoothly
move the selection butt from the fixing pressor to the
switching cam when the select jack moves from the B
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position to the H position.

Brief Description of Drawings

[0024]

FIG. 1 is a schematic diagram illustrating a state in
which a select jack and a selector of a needle a flat
knitting machine according to Embodiment 1 are ar-
ranged in a needle groove.
FIG. 2 is a schematic diagram illustrating part of cen-
tral portion of a double-cam system included in the
flat knitting machine according to Embodiment 1.
FIGS. 3 are schematic diagrams illustrating position-
al relationships between the select jack and the se-
lector in the main portion shown in FIG. 2.
FIG. 4 is a schematic diagram illustrating part of an
end portion of the double-cam system included in
the flat knitting machine of Embodiment 1.
FIGS. 5 are schematic diagrams illustrating position-
al relationships between a select jack and a selector
of a flat knitting machine according to Embodiment 2.
FIGS. 6 are schematic diagrams illustrating position-
al relationships between a select jack and a selector
of a flat knitting machine according to Embodiment 3.
FIG. 7 is a schematic diagram illustrating part of a
cam system included in a flat knitting machine ac-
cording to Embodiment 4.
FIG. 8 is a schematic diagram illustrating a state in
which a needle is arranged in a needle groove
formed in a needle bed of a conventional flat knitting
machine.
FIG. 9 is a schematic diagram illustrating a cam sys-
tem of the conventional flat knitting machine.

Description of Embodiments

[0025] Hereinafter, embodiments of the present inven-
tion will be described with reference to the drawings. The
flat knitting machine of the present invention differs from
the conventional flat knitting machine in a part of the nee-
dles and a part of the cam systems. The configurations
having the same functions as those of the conventional
flat knitting machines are denoted by the same reference
signs as those in FIGS. 8 and 9, and detailed description
thereof is omitted.

Embodiment 1

[0026] The needle 1 arranged in the needle groove 2g
shown in FIG. 1 differs from the conventional needle in
the configuration of a select jack 3. The select jack 3 has
a protruding portion 3P that protrudes from the base por-
tion of a selection butt 31 formed at the leading end of
the select jack 3 toward the back end of the needle 1
(lower side with respect to the paper plane). In the select
jack 3, an end surface of the selection butt 31 on the back
end side of the needle 1 functions as a first engaging

portion 3A for engaging with a leading end portion 4F of
the selector 4. The first engaging portion 3A is a portion
with which the leading end portion 4F of the selector 4
engages when the selector 4 moves from a bottom po-
sition to an intermediate position. As a result of the first
engaging portion 3A being pushed up by the selector 4,
the select jack 3 moves from a B position to an H position.
[0027] Furthermore, in the select jack 3 of this exam-
ple, an end surface of the protruding portion 3P on the
back end side of the needle 1 functions as a second en-
gaging portion 3B for engaging with the leading end por-
tion 4F of the selector 4. In other words, the second en-
gaging portion 3B is located at a position that is closer
to the back end side of the needle 1 than the first engaging
portion 3A is, and is shifted to the bottom side of the
needle groove 2g. The second engaging portion 3B is a
portion with which the leading end portion 4F of the se-
lector 4 engages when the selector 4 moves from the
bottom position to an advanced position. As a result of
the second engaging portion 3B being pushed up by the
selector 4, the select jack 3 moves from the H position
to an A position. The distance between the first engaging
portion 3A and the second engaging portion 3B in the
longitudinal direction of the needle 1 is slightly smaller
(by about 1 mm or smaller) than the distance from the
bottom position to the intermediate position of the selec-
tor 4. Therefore, the selector 4 can move between the
first engaging portion 3A and the second engaging por-
tion 3B smoothly.
[0028] On the other hand, the selector 4 of this example
has the same configuration as that of the conventional
selector 40 shown in FIG. 8.
[0029] The following will describe the cam system 100
of this example with reference to FIG. 2. FIG. 2 shows
only the portion of the cam system 100 that is involved
in needle selection. Furthermore, FIG. 2 is used to de-
scribe an example in which the select jack 3 moves to
the H position due to first-stage needle selection, and
moves to the A position due to second-stage needle se-
lection. FIG. 2 only shows the routes of the selection butt
31 and the raising butt 42 in this example. The configu-
rations of a fixing pressor 5 and a selector raising cam 8
of the cam system 100 of this example are different from
those of the conventional flat knitting machine. Further-
more, the cam system 100 of this example includes a
switching cam 6 that is not provided in the conventional
flat knitting machine.
[0030] The switching cam 6 is provided along the low-
er-side edge portion of a select jack lowering cam 82. In
this example, the switching cam 6 is separated from the
select jack lowering cam 82, but may be formed as one
piece therewith. The switching cam 6 is provided with a
body portion 60 that is parallel to a cam plate 101 (see
FIG. 9), and slope portions 61 formed at both ends of the
body portion 60. The height, in the protruding direction
(forward direction with respect to the paper plane), of the
body portion 60 of the switching cam 6 is uniform, and is
smaller than the height, in the protruding direction, of the
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fixing pressor 5. The slope portions 61 have a surface
that is gradually inclined upward from the cam plate 101
toward the body portion 60. The width of the body portion
60 is set to be equal to that of an area in which two raising
portions 84a are formed, or slightly larger or smaller than
this area. With this configuration, the body portion 60 can
act on the selection butt 31 such that the leading end
portion 4F of the selector 4 that is raised by the raising
portions 84a does not engage with the second engaging
portion 3B. The area in which the raising portions 84a
are formed refers to the distance area between the po-
sition at which the raising butt 42 comes into contact with
the left raising portion 84a, and the position at which the
raising butt 42 comes into contact with the right raising
portion 84a when the carriage moves in the direction op-
posite to that in this example.
[0031] This switching cam 6 is configured to sink the
selection butt 31 of the select jack 3 (FIG. 1) pushed up
by the selector 4 and moved to the H position into the
needle groove 2g. With the switching cam 6, the selection
butt 31 is sunk into the needle groove 2g to the extent
such that part of the selection butt 31 protrudes from the
needle groove 2g. As a result, the switching cam 6 sep-
arates the select jack 3 and the selector 4 from each
other in the depth direction of the needle groove 2g. De-
tails thereof will be described later with reference to FIG.
3.
[0032] The fixing pressor 5 includes intermediate por-
tions 50 that are parallel to the cam plate 101, and cou-
pling portions 51 formed at both ends, in the extending
direction, of the intermediate portions 50. The coupling
portions 51 are shorter in height than the intermediate
portions 50. The height, in the protruding direction, of the
coupling portions 51 conforms to the height, in the pro-
truding direction, of the switching cam 6 (body portion
60). Each intermediate portion 50 is coupled to the cou-
pling portions 51 by inclined portions 52 that each have
a slope surface (indicated by "x" in the figure) inclined
downward from the intermediate portion 50 toward the
corresponding coupling portion 51. The coupling portions
51 and the inclined portions 52 may also be separated
from the fixing pressor 5. It is sufficient that the height,
in the protruding direction, of the coupling portions 51
conforms to the height, in the protruding direction, of the
switching cam 6 such that the selection butt 31 can
smoothly move without interfering with the boundary be-
tween the fixing pressor 5 and the switching cam 6. For
example, the difference in the height in the protruding
direction between the coupling portions 51 and the
switching cam 6 is preferably 1 mm or smaller (including
0 mm).
[0033] The height, in the gap direction (upper direction
with respect to the paper plane), of the selector raising
cam 8 is smaller than that of the conventional selector
raising cam 88 shown in FIG. 9. This is the effect obtained
by the select jack 3 shown in FIG. 1 including the first
engaging portion 3A and the second engaging portion
3B. With a small height in the gap direction of the selector

raising cam 8, the knitting cam 80 (FIG. 9) can be pro-
vided closer to the select jack lowering cam 82. This can
realize a reduction in the length, in the moving direction,
of the cam system 100, and a reduction in the recipro-
cating stroke of the carriage. Also, with a reduced length
in the moving direction of the carriage, the weight of the
carriage can be reduced, which increases the moving
speed of the carriage. As a result, the knitting time is
reduced, and the knitting efficiency is improved.
[0034] Here, the height, in the gap direction, of the se-
lector raising cam 8 can be set to be, for example, 1 to
1.6 times inclusive as large as the height, in the gap di-
rection, of the raising portions 84a of the lower selector
guiding cam 84. The height, in the gap direction, of the
selector raising cam 8 (raising portions 84a) refers to the
distance from a reference position to the top of the se-
lector raising cam 8 (raising portions 84a), the reference
position being the position at which the raising butt 42 at
the bottom position first comes into contact. In contrast,
it is not possible to set the height, in the gap direction, of
the conventional selector raising cam 88 shown in FIG.
9 to be 1.6 times or less as large as the height in the gap
direction of the raising portion 84a.
[0035] The following will describe, with reference to
FIGS. 3, the positional relationship between the select
jack 3 and the selector 4 when the select jack 3 moves
to the H position due to the first-stage needle selection,
and to the A position due to the second-stage needle
selection. FIGS. 3(A) to 3(F) respectively correspond to
the vertical dashed lines denoted by capital letters A to
F shown in FIG. 2.
[0036] In FIG. 3(A), the select jack 3 is at the B position,
and the selection butt 31 of the select jack 3 is sunk into
the needle groove 2g by the intermediate portion 50 of
the fixing pressor 5. On the other hand, the selector 4 is
at the bottom position, and the leading end portion 4F of
the selector 4 is not pushing up the selection butt 31.
[0037] In FIG. 3(B), the selection butt 31 abuts against
the inclined portion 52 of the fixing pressor 5, and is slight-
ly raised from the needle groove 2g relative to the state
shown in FIG. 3(A). The body portion 60 of the switching
cam 6 is present on the gap side (upper side with respect
to the paper plane) of the inclined portion 52.
[0038] In FIG. 3(C), as a result of the selector 4 moving
to the intermediate position, the leading end portion 4F
of the selector 4 pushes up the first engaging portion 3A
of the select jack 3, and the select jack 3 is moved to the
H position and is arranged on the body portion 60 of the
switching cam 6. The selection butt 31 of the select jack
3 is pushed by the switching cam 6 so that almost half
of the selection butt 31 is sunk in the needle groove 2g.
Accordingly, the select jack 3 and the selector 4 are sep-
arated from each other in the depth direction (left-right
direction with respect to the paper plane) of the needle
groove 2g.
[0039] In FIG. 3(D), the selector 4 is once returned to
the bottom position. At this time, since the select jack 3
and the selector 4 are separated from each other in the
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depth direction of the needle groove 2g, the selector 4 is
not likely to interfere with the select jack 3 when moving.
Accordingly, the select jack 3 does not move in an unin-
tended manner, and the select jack 3 remains at the H
position. In the zones between FIGS. 3(B) to 3(D), that
is, the zone in which the select jack 3 moves to the H
position due to the first-stage needle selection, the se-
lection butt 31 moves while being sunk by the body por-
tion 60.
[0040] In FIG. 3(E), the selection butt 31 has passed
by the switching cam 6, and is raised from the needle
groove 2g. Therefore, the portion of the select jack 3 on
its leading end side and the selector 4 come close to
each other in the depth direction of the needle groove 2g
so that the leading end portion 4F of the selector 4 faces
and is close to the second engaging portion 3B of the
select jack 3.
[0041] In FIG. 3(F), as a result of the selector 4 moving
to the advanced position, the leading end portion 4F of
the selector 4 pushes up the second engaging portion
3B, and the select jack 3 is moved to the A position. Here,
as shown in FIG. 3(E), at a point in time at which the
selector 4 is at the bottom position, the leading end por-
tion 4F of the selector 4 is already close to the second
engaging portion 3B of the select jack 3 at the H position.
Accordingly, in FIG. 3(F), the distance for which the se-
lector 4 idles is significantly reduced, and the distance
for which the selector 4 is moved from the bottom position
to the advanced position is also reduced.
[0042] The following will describe a configuration of a
switching cam 6 that corresponds to the needle selection
actuator 94 located at an end of the carriage, with refer-
ence to FIG. 4. At the end of the carriage, when the car-
riage moves leftward with respect to the paper plane, the
first-stage needle selection is performed by the needle
selection actuator 94. Then, when the carriage is re-
turned and moved rightward with respect to the paper
plane, the second-stage needle selection is performed
by the needle selection actuator 94. When the carriage
is returned after the first-stage needle selection, the se-
lector is lowered to the bottom position by the upper se-
lector guiding cam 83, is raised to the intermediate posi-
tion by the raising portion 84a on the left side of the paper
plane, and then is subjected to the second-stage needle
selection. FIG. 4 only shows the routes of the selection
butt 31 and the raising butt 42 during the first-stage nee-
dle selection.
[0043] At the end of the carriage shown in FIG. 4, the
switching cam 6 is also provided along the edge portion
of the select jack lowering cam 82. Also with this switching
cam 6, shifting of engagement between the select jack
3 and the selector 4 as described with reference to FIG.
3 can also be performed, and thus the height, in the gap
direction, of the selector raising cam 8 can be reduced
relative to that in the conventional configuration.
[0044] Note however that, at the end of the carriage,
the selector 4 subjected to the first-stage needle selection
remains at the intermediate position. The selector 4 at

the intermediate position is supported by the wires 2w,
as shown in FIG. 3(C), for example. Therefore, even if,
after completion of the first-stage needle selection, an
operator stops the carriage for maintenance and touches
the selector 4, the selector 4 will not be sunk into the
needle groove 2g. Accordingly, even if the running of the
carriage is restarted after the maintenance, no trouble
will occur in the second-stage needle selection.
[0045] Here, in contrast to FIGS. 2 and 4, there are
also cases where the first-stage needle selection is per-
formed in a state in which the selection butt 31 is at the
H position or the A position. In this case, the selection
butt 31 runs over the body portion 60 via the slope portion
61. Then, the selection butt 31 is lowered by the select
jack lowering cam 82 to the B position. At this time, the
body portion 60 of the switching cam 6 sinks the selection
butt 31, and the second engaging portion 3B and the
leading end portion 4F are shifted from each other in the
depth direction of the needle groove 2g. This can prevent
the second engaging portion 3B from colliding and en-
gaging with the leading end portion 4F of the selector 4
when the select jack 3 is lowered to the B position.

Embodiment 2

[0046] Embodiment 2 will describe an example in
which the shapes of the select jack 3 and the selector 4
are different from those of Embodiment 1, with reference
to FIGS. 5. FIGS. 5(B) to 5(F) respectively correspond
to the vertical dashed lines denoted by capital letters B
to F shown in FIG. 2.
[0047] As shown in FIG. 5(B), in the select jack 3 of
this example, one of the bifurcated back ends that is lo-
cated on the opening side of the needle groove 2g serves
as a first engaging portion 3A. Furthermore, in the select
jack 3 of this example, the end surface of the protruding
portion 3P on the back end side of the needle 1 serves
as a second engaging portion 3B, similar to Embodiment
1.
[0048] In FIG. 5(C), the selector 4 is moved to the in-
termediate position. At this time, the first engaging portion
3A of the select jack 3 is pushed up by an engaging pro-
jection 45 of the selector 4 that projects to the side (bottom
side of the needle groove 2g) opposite to the raising butt
42. As a result, the select jack 3 is also moved to the H
position. The selection butt 31 of the select jack 3 is ar-
ranged on the switching cam 6.
[0049] In FIG. 5(D), the selector 4 returns to the bottom
position. In FIG. 5(E), the selection butt 31 is moved to
a position at which the switching cam 6 is not present
(see the vertical dashed line E in FIG. 2), and thus the
selection butt 31 is raised from the needle groove 2g. As
a result, the leading end portion 4F of the selector 4 en-
gages with the second engaging portion 3B. The first
engaging portion 3A is separated from the engaging pro-
jection 45.
[0050] In FIG. 5(F), the selector 4 is moved from the
bottom position to the advanced position, and the select
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jack 3 pushed up by the leading end portion 4F is also
moved to the A position. Referring to FIGS. 5(E) and 5(F),
it is clear that, also with the configuration of this example,
there is hardly any idle distance for which the selector 4
idles.

Embodiment 3

[0051] Embodiment 3 will describe an example in
which the shapes of the select jack 3 and the selector 4
are different from those of Embodiments 1 and 2, with
reference to FIGS. 6. FIGS. 6(B) to 6(F) respectively cor-
respond to the vertical dashed lines denoted by capital
letters B to F shown in FIG. 2.
[0052] As shown in FIG. 6(B), similar to Embodiment
1, in the select jack 3 of this example, the end surface of
the selection butt 31 on the back end side of the needle
1 serves as the first engaging portion 3A. Furthermore,
in the select jack 3 of this example, the protruding second
engaging portion 3B is formed at a position in an inter-
mediate part of the select jack 3 that is only slightly on
the A position side. The second engaging portion 3B pro-
trudes to the selector 4 side (opening side of the needle
groove 2g). On the other hand, the selector 4 has an
engaging projection 4p at a position in an intermediate
part of the selector 4 that is only slightly on the advanced
position side. When the select jack 3 is at the B position
and the selector 4 is at the bottom position, the engaging
projection 4p is arranged on the A position side of the
second engaging portion 3B. The engaging projection 4p
and the second engaging portion 3B are separated from
each other in the depth direction of the needle groove 2g.
[0053] In FIG. 6(C), the selector 4 is moved to the in-
termediate position. At this time, the first engaging portion
3A of the select jack 3 is pushed up by the leading end
portion 4F of the selector 4. As a result, the select jack
3 is also moved to the H position. The selection butt 31
of the select jack 3 is arranged on the switching cam 6.
[0054] In FIG. 6(D), the selector 4 returns to the bottom
position. As a result of the selector 4 returning to the
bottom position, the positions, in the gap direction, of the
engaging projection 4p and the second engaging portion
3B are replaced by each other, and the engaging projec-
tion 4p is arranged further on the back side of the needle
1 than the second engaging portion 3B. At this time, since
the selection butt 31 is pushed by the switching cam 6,
and the separation distance between the select jack 3
and the selector 4 is kept as is, the engaging projection
4p and the second engaging portion 3B are prevented
from interfering with each other.
[0055] In FIG. 6(E), the selection butt 31 is disengaged
from the switching cam 6, and the selection butt 31 is
raised from the needle groove 2g. At this time, the en-
gaging projection 4p and the second engaging portion
3B are arranged at positions at which they can engage
with each other in the depth direction of the needle groove
2g. Accordingly, the engaging projection 4p of the selec-
tor 4 engages with the second engaging portion 3B. The

first engaging portion 3A is separated from the leading
end portion 4F.
[0056] In FIG. 6(F), the selector 4 is moved from the
bottom position to the advanced position, and the select
jack 3 pushed up by the engaging projection 4p is moved
to the A position. Referring to FIGS. 6(E) and 6(F), it is
clear that, also with the configuration of this example,
there is hardly any idle distance for which the selector 4
idles.

Embodiment 4

[0057] Embodiment 4 will describe an example in
which the shapes of the upper selector guiding cam 83,
the lower selector guiding cam 84, and the select jack
lowering cam 82 are different from those of Embodiment
1, with reference to FIG. 7. The functions of the cams 82,
83, and 84 are the same as those of Embodiment 1.
[0058] The lower selector guiding cam 84 of this ex-
ample includes only one raising portion 84a. Conforming
to this shape of the lower selector guiding cam 84, the
upper selector guiding cam 83 is shaped so as to be able
to return the lowering butt 41 to the B position.
[0059] On the other hand, the select jack lowering cam
82 is shaped such that an intermediate part thereof is
recessed in the gap direction (upper direction with re-
spect to the paper plane). Both end portions of the re-
cessed portion respectively have slope surfaces that are
raised in the protruding direction (forward direction with
respect to the paper plane) from the intermediate part
toward the two ends. The width of the recessed portion
excluding the slope surfaces is set to be equal to that of
an area in which the raising portion 84a is formed, or
slightly larger or smaller than this area, so that the selec-
tion butt 31 moving from the B position to the H position
does not interfere with the slope surfaces. Therefore, the
selection butt 31 at the H position can pass by the select
jack lowering cam 82 while remaining at the H position.
[0060] The above-described configuration may also
employ the switching cam 6 described in Embodiment 1.
Similar to Embodiment 1, the switching cam 6 is arranged
along the edge portion of the select jack lowering cam
82, and contributes to shifting of the engagement position
between the select jack 3 and the selector 4.

Other Embodiment

[0061] Although, Embodiments 1 to 4 have described
examples in which the mechanical needle selection ac-
tuators 91, 92, 93, and 94 each having an actuator cam
are used, the needle selection actuators 91, 92, 93, and
94 may also be of an electromagnetic absorbing type as
disclosed in JP 3459514B.

Claims

1. A flat knitting machine comprising:
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at least a front and a back needle bed (2);
a plurality of needles (1) respectively arranged
in a plurality of needle grooves (2g) formed in
the needle beds (2);
a cam system (100) configured to move the nee-
dles (1) forward and backward in a direction
along the needle grooves (2g), so that the nee-
dles (1) perform a knitting operation; and
needle selection actuators (91, 92, 93, 94) con-
figured to perform needle selection on the nee-
dles (1),
each of the needles (1) including:

a select jack (3) having a selection butt (31)
that is subjected to the action of the cam
system (100), the select jack (3) being con-
figured to cause the needle (1) to perform
different knitting operations; and
a selector (4) configured to change the po-
sition of the select jack (3) along the needle
groove (2g),

the select jack (3) being configured to move to
any of a B position, an H position, and an A po-
sition, based on a result of the needle selection
performed by the needle selection actuators (91,
92, 93, 94),
the selector (4) being configured to move to any
of a bottom position that corresponds to the B
position, an intermediate position that corre-
sponds to the H position, and an advanced po-
sition that corresponds to the A position,
the cam system (100) including:

a fixing pressor (5) configured to sink the
selection butt (31) at the B position into the
needle groove (2g); and
a select jack lowering cam (82) configured
to bring the selection butt (31) at the H po-
sition or the A position to the B position,

wherein the select jack (3) includes:

a first engaging portion (3A) with which part
of the selector (4) engages when the selec-
tor (4) moves from the bottom position to
the intermediate position; and
a second engaging portion (3B) with which
part of the selector (4) engages when the
selector (4) moves from the bottom position
to the advanced position,

the cam system (100) includes
a switching cam (6) that is provided along an
edge portion of the select jack lowering cam
(82), and is configured to sink the selection butt
(31) into the needle groove (2g) when switching
the selector (4) from engaging with the first en-

gaging portion (3A) to engaging with the second
engaging portion (3B), and
the switching cam (6) has a height in a protruding
direction that is smaller than the height, in a pro-
truding direction, of the fixing pressor (5).

2. The flat knitting machine according to claim 1,
wherein the select jack (3) includes a protruding por-
tion (3P) that protrudes to a back end side of the
needle (1) from a base portion, on the back end side,
of the selection butt (31),
the first engaging portion (3A) is constituted by an
end surface, on the back end side, of the selection
butt (31), and
the second engaging portion (3B) is constituted by
an end surface, on the back end side, of the protrud-
ing portion (3P).

3. The flat knitting machine according to claim 1 or 2,
further comprising
a coupling portion (51) provided at an end, in an ex-
tending direction, of the fixing pressor (5), and is con-
figured to come close to the switching cam (6),
wherein a height, in a protruding direction, of the cou-
pling portion (51) conforms to the height, in the pro-
truding direction, of the switching cam (6).

15 16 



EP 3 719 191 A1

10



EP 3 719 191 A1

11



EP 3 719 191 A1

12



EP 3 719 191 A1

13



EP 3 719 191 A1

14



EP 3 719 191 A1

15



EP 3 719 191 A1

16



EP 3 719 191 A1

17



EP 3 719 191 A1

18



EP 3 719 191 A1

19

5

10

15

20

25

30

35

40

45

50

55



EP 3 719 191 A1

20

5

10

15

20

25

30

35

40

45

50

55



EP 3 719 191 A1

21

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• WO 2007074944 A [0013] • JP 3459514 B [0061]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

