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(54) FLAT KNITTING MACHINE INCLUDING FIXED SINKERS

(57) Fixed sinkers (2) are arranged side by side at a
front end portion of a needle bed (11). Each of the fixed
sinkers (2) includes a body (21), which has a curved por-
tion (24) in a middle part thereof in a longitudinal direction,
and a head (22) protruding from the body (21) toward a
needle-bed gap (G). In the front end portion of the needle
bed (11), a needle-bed-front-end support portion (12) and
a snap-fit recess (13) are formed.The nee-
dle-bed-front-end support portion (12) supports a sink-
er-front-end support portion (25) via a first wire (31),
which extends in a direction in which the bodies (21) are
arranged side by side, andallows the head (22) to swing

in directions toward and away from a needle-bed gap
center (Ga) around an axis (m) of the first wire (31).The
snap-fit recess (13) allows a fitting portion (23) to be snap
fitted thereto by using a spring force generated when the
curved portion (24) of the body (21) is bent.A linear mem-
ber (34) is inserted into a corner of a linear-member sup-
port portion (14) in the front end portion of the needle bed
(11), and a contact portion (27) of the body (21) is pressed
toward the needle-bed gap center (Ga) to swing the head
(22) around the axis (m) of the first wire (31) in the direc-
tion away from the needle-bed gap center(Ga).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a flat knitting
machine including fixed sinkers, and in particular, to
measures for improving the accuracy of attaching the
fixed sinkers.

2. Description of the Related Art

[0002] Fig. 3 illustrates an existing flat knitting machine
1 including a plurality of fixed sinkers 2 that are arranged
side by side at a front end portion of a needle bed 11.
Each of the fixed sinkers 2 includes a body 21 and a head
22. The body 21 includes a fitting portion 23 at a rear end
thereof and a curved portion 24, which is curved in a
height direction, at a middle part thereof in the longitudinal
direction. The head 22 protrudes from a sinker-front-end
support portion 25, which is located at a front end of the
body 21, toward a needle-bed gap G (see Patent Liter-
ature 1). The needle bed 11 includes a needle-bed-front-
end support portion 12 and a snap-fit recess 13 in the
front end portion thereof. The needle-bed-front-end sup-
port portion 12 supports the sinker-front-end support por-
tion 25 around an axis m of a wire 31, which extends in
a direction in which the bodies 21 are arranged side by
side, and allows the head 22 to swing in directions toward
and away from a needle-bed gap center Ga. The snap-
fit recess 13 allows the fitting portion 23 at the rear end
of the body 21 to be snap fitted thereto by using a spring
force generated when the curved portion 24 of the body
21 is bent in the height direction in a state in which the
sinker-front-end support portion 25 is supported around
the axis m of the wire 31. In this case, the height direction,
in which the curved portion 24 at a middle part of the
body 21 in the longitudinal direction is curved, coincides
with a direction in which the fitting portion 23 is snap fitted
to the snap-fit recess 13.
[0003] Patent Literature 1: Japanese Patent No.
4348286
[0004] The snap-fit recess 13 is formed in the lower
surface of the front end portion of the needle bed 11. The
snap-fit recess 13 allows the fitting portion 23 to be in
contact with a bottom surface 131 and a front-end side
surface 132 of the snap-fit recess 13 by using a spring
force generated when the curved portion 24 of the body
21 is bent. In this case, even if the machining accuracies
of the needle bed 11 and the fixed sinkers 2 are each
within tolerance, the degree of contact between the fitting
portion 23 and the front-end side surface 132 varies.
[0005] Depending on the degree of contact between
the fitting portion 23 and the front-end side surface 132,
the position of the head 22 may deviate from a reference
position that has been determined in design. Higher ac-
curacy is required for the position of the head 22 of the

fixed sinker 2, because the position serves as a reference
when attaching the front and rear needle beds 11.

SUMMARY OF THE INVENTION

[0006] An object of the present invention is to provide
a flat knitting machine that includes fixed sinkers and that
allows the position of a head of each of the fixed sinkers,
which serves as a reference when attaching front and
rear needle beds, to be located close to a reference po-
sition with high accuracy.
[0007] To achieve the object, a flat knitting machine
according to the present invention is based on a flat knit-
ting machine that includes fixed sinkers that are arranged
side by side at a front end portion of a needle bed, each
of the fixed sinkers including a body including a fitting
portion at a rear end thereof and a curved portion at a
middle part thereof in a longitudinal direction, and a head
protruding from a front end of the body toward a needle-
bed gap. A needle-bed-front-end support portion is
formed in the front end portion of the needle bed. The
needle-bed-front-end support portion supports a sinker-
front-end support portion of each of the bodies around
an axis of a wire, which extends in a direction in which
the bodies are arranged side by side, and allows the head
to swing around the axis of the wire in directions toward
and away from a needle-bed gap center. A snap-fit recess
is formed in a lower surface of the front end portion of
the needle bed. The snap-fit recess allows the fitting por-
tion at the rear end each of the bodies to be snap fitted
to a bottom surface and a front-end side surface of the
snap-fit recess by using a spring force generated when
the curved portion of the body is bent in a state in which
the sinker-front-end support portion is supported by the
needle-bed-front-end support portion. The flat knitting
machine according to the present invention is character-
ized in that a linear-member support portion is formed in
the front end portion of the needle bed, and the linear-
member support portion opens toward the bodies and
supports a linear member that is inserted in the direction
in which the bodies are arranged side by side; and a
contact portion of each of the bodies, which is located
between the curved portion and a front end of the body
and which contacts the linear member when the linear
member is inserted into the linear-member support por-
tion, is pressed toward the needle-bed gap center to
swing the head around the axis of the wire in the direction
away from the needle-bed gap center.
[0008] Preferably, the linear-member support portion
and the needle-bed-front-end support portion each open
toward the needle-bed gap in the front end portion of the
needle bed, and support surfaces of the support portions
are parallel to each other.
[0009] Preferably, the fitting portion includes an arc-
shaped portion that makes point-contact with each of the
bottom surface and the front-end side surface of the
snap-fit recess.
[0010] Preferably, a part of the body between the
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curved portion and the fitting portion is tapered so that a
thickness of the part in an up-down direction decreases
from the curved portion toward the fitting portion.
[0011] By pressing the contact portion of the body,
which contacts the linear member that is inserted into the
linear-member support portion of the needle bed, toward
the needle-bed gap center by using the linear member,
the head swings in the direction away from the needle-
bed gap center and the position of the head relative to a
reference position is stabilized. Thus, the position of the
head, which serves as a reference when attaching the
front and rear needle beds, can be made close to the
reference position with high accuracy.
[0012] In the case where the linear-member support
portion and the needle-bed-front-end support portion
each open toward the needle-bed gap in the front end
portion of the needle bed and support surfaces of the
support portions are parallel to each other, the linear-
member support portion and needle-bed-front-end sup-
port portion can be machined along the support surfaces
from the needle-bed gap side. Therefore, the machining
accuracies of the linear-member support portion and the
needle-bed-front-end support portion can be improved.
[0013] In the case where the fitting portion includes the
arc-shaped portion that makes point-contact with each
of the bottom surface and the front-end side surface of
the snap-fit recess, the fitting portion can make contact
with each of the bottom surface and the front-end side
surface of the snap-fit recess with high accuracy.
[0014] In the case where a part of the body between
the curved portion and the fitting portion is tapered so
that a thickness of the part in the up-down direction de-
creases from the curved portion toward the fitting portion,
a stress that acts on the curved portion is dispersed to
the part between the curved portion and the fitting portion
of the body. Therefore, stress concentration on the
curved portion can be avoided.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015]

Fig. 1 is a side sectional view of a front end portion
of one of needle beds of a flat knitting machine in-
cluding fixed sinkers according to an embodiment of
the present invention, in a state in which the direction
of back-and-forth movement of knitting needles is
substantially horizontal;
Fig. 2 is a side view illustrating a state before a fixed
sinker shown in Fig. 1 is snap fitted to a snap-fit re-
cess; and
Fig. 3 is a side sectional view of a front end portion
of one of needle beds of a flat knitting machine in-
cluding fixed sinkers according to the related art, in
a state in which the direction of back-and-forth move-
ment of knitting needles is substantially horizontal.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0016] Hereinafter, an embodiment of the present in-
vention will be described with reference to the drawings.
[0017] Fig. 1 is a side sectional view of a front end
portion of one of needle beds of a flat knitting machine
including fixed sinkers according to an embodiment of
the present invention, in a state in which the direction of
back-and-forth movement of knitting needles is substan-
tially horizontal. Fig. 2 is a side view illustrating a state
before a fixed sinker is snap fitted to a snap-fit recess.
[0018] Referring to Figs. 1 and 2, a flat knitting machine
1 includes a pair of front and rear needle beds 11 (only
one of which is shown in the figures), so that transfer of
knitted loops between the front and rear needle beds 11
can be performed. At a front end portion of the needle
bed 11, a plurality of fixed sinkers 2 (only one of which
is shown in the figures) are arranged side by side. Each
of the fixed sinkers 2 includes a body 21 and a head 22
protruding from a front end of the body 21. The body
includes a curved portion 24, which is curved in a height
direction, at a middle part thereof in the longitudinal di-
rection. The body 21 of each of the fixed sinkers 2 in-
cludes a fitting portion 23, which has a substantially rec-
tangular shape, at a rear end thereof. In this case, a nee-
dle-bed gap center Ga extends in the vertical direction
through the midpoint between the front and rear needle
beds 11.
[0019] A needle-bed-front-end support portion 12,
which supports the front end of the body 21 of each of
the fixed sinkers 2, is formed in the front end portion of
the needle bed 11. The needle-bed-front-end support
portion 12 is a cut that has a substantially L-shaped cross
section and that opens upward and toward the needle-
bed gap G. The needle-bed-front-end support portion 12
has a support surface 121, which extends toward the
needle-bed gap G in a direction substantially parallel to
a bottom surface of the needle bed 11 in the front end
portion of the needle bed 11. At the front end of the body
21, a sinker-front-end support portion 25, whose cross-
sectional shape opens toward the rear side (the left side
in Figs. 1 and 2), is formed. A first wire 31, which has a
circular cross section and which extends in a direction in
which the bodies 21 of the fixed sinkers 2 are arranged
side by side (direction perpendicular to the sheet of the
figure), is inserted into the needle-bed-front-end support
portion 12. The sinker-front-end support portion 25 is
supported by the needle-bed-front-end support portion
12 around the axis m of the first wire 31 so that the head
22 can swing in directions toward and away from the
needle-bed gap center Ga. In this case, the head 22 is
allowed to swing around the axis m of the first wire 31 in
directions toward and away from the needle-bed gap
center Ga in a state in which a second wire 32, which
has a circular cross section and which extends in the
direction in which the bodies 21 of the fixed sinkers 2 are
arranged side by side, is inserted into the head 22.
[0020] A snap-fit recess 13 is formed in a lower surface
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of the front end portion of the needle bed 11. The fitting
portion 23 of the body 21 is snap fitted to the snap-fit
recess 13 in a state in which the sinker-front-end support
portion 25 of the body 21 is supported by the needle-bed-
front-end support portion 12 via the first wire 31. The
snap-fit recess 13 has a bottom surface 131, a front-end
side surface 132, and a rear-end side surface 133. The
side surfaces 132 and 133 are respectively continuous
with the front and the rear end of the bottom surface 131.
The fitting portion 23 is snap fitted to the bottom surface
131 and the front-end side surface 132 of the snap-fit
recess 13 by using a spring force that is generated when
the curved portion 24 is bent in a state in which the sinker-
front-end support portion 25 is supported by the needle-
bed-front-end support portion 12 via the first wire 31. A
third wire 33, which has a circular cross section and which
extends in the direction in which the bodies 21 of the fixed
sinkers 2 are arranged side by side, is inserted into a
substantially central part of the fitting portion 23.
[0021] A linear-member support portion 14 is formed
in a part of lower surface of the front end portion of the
needle bed 11 located between the curved portion 24
and the sinker-front-end support portion 25 of the body
21. The linear-member support portion 14 supports a lin-
ear member 34, which has a circular cross section and
which is inserted in the direction in which the bodies 21
are arranged side by side. The linear-member support
portion 14 is a cut that has a substantially L-shaped cross
section and that opens downward and toward the needle-
bed gap G so as to open toward the body 21. In this case,
the first to third wires 31 to 33 and the linear member 34
may be made of steel, a high-strength resin, or a fiber-
reinforced composite material.
[0022] The linear-member support portion 14 has a
support surface 141, which extends toward the needle-
bed gap G in a direction substantially parallel to the bot-
tom surface of the needle bed 11 in the front end portion
of the needle bed 11. The support surface 141 and the
support surface 121 of the needle-bed-front-end support
portion 12 are parallel to each other. Thus, the needle-
bed-front-end support portion 12 and the linear-member
support portion 14 can be simultaneously or independ-
ently machined respectively along the support surfaces
121 and 141 from the needle-bed gap G side, so that the
accuracy of machining the needle-bed-front-end support
portion 12 and the linear-member support portion 14 can
be improved.
[0023] A contact portion 27 is a part of the body 21 that
is located between the curved portion 24 of the body 21
and the sinker-front-end support portion 25 and that con-
tacts the linear member 34 when the linear member 34
is inserted into a corner of the linear-member support
portion 14. The contact portion 27 is pressed toward the
needle-bed gap center Ga (in a direction indicated by a
solid-line arrow in Fig. 1) to suppress bending of the
curved portion 24 and to swing the head 22 around the
axis m of the first wire 31 in the direction away from the
needle-bed gap center Ga (in a direction indicated by a

solid-line arrow in Fig. 1). Thus, the position of the head
22 relative to a reference position is stabilized. Therefore,
the position of the head 22, which serves as a reference
when attaching the front and rear needle beds 11, can
be made close to a reference position with high accuracy.
[0024] In this case, a plurality of types of linear mem-
bers 34, which have, for example, diameters of 0.9 6
0.02xn mm (where n is a non-negative integer), are pre-
pared. When the fitting portion 23 is snap fitted, the head
22 tilts around the axis m of the first wire 31 and becomes
closer to the needle-bed gap center Ga than the refer-
ence position is. The linear member 34 is selected from
the plurality of types so that the contact portion 27 can
be pressed toward the needle-bed gap center Ga to
swing the head 22 around the axis m of the first wire 31
in the direction away from the needle-bed gap center Ga
so as to move the head 22 closer to the reference posi-
tion.
[0025] The fitting portion 23 includes an arc-shaped
portion 26, which protrudes from a corner corresponding
to a corner between the bottom surface 131 and the front-
end side surface 132 of the snap-fit recess 13 and which
makes point-contact with each of the bottom surface 131
and the front-end side surface 132 when the fitting portion
23 is snap-fitted into the snap-fit recess 13. Thus, the
fitting portion 23 can be in contact with each of the bottom
surface 131 and the front-end side surface 132 of the
snap-fit recess 13 with high accuracy.
[0026] An upper surface of a part of the body 21 be-
tween the curved portion 24 of the body 21 and the fitting
portion 23 is slightly inclined so that the part of the body
21 is tapered in such a way that the thickness of the part
in the up-down direction slightly decreases from the
curved portion 24 toward the fitting portion 23. The taper
ratio of the part of the body 21 from the curved portion
24 to the fitting portion 23 is, for example, about 1/50 to
2/50, that is, the dimension of the part in the height di-
rection decreases by 1 to 2 mm per 50 mm. Thus, a stress
that acts on the curved portion 24 when the curved portion
24 is bent is dispersed to the part of the body 21 between
the curved portion 24 and the fitting portion 23, and stress
concentration on the curved portion 24 can be avoided.
Instead of only the upper surface, only the lower surface
or both of the upper and lower surfaces of a part of the
body 21 between the curved portion 24 and the fitting
portion 23 may be slightly inclined so that the part of the
body 21 is tapered in such a way that the thickness of
the part in the up-down direction slightly decreases to-
ward the fitting portion 23 (the rear end). The taper ratio
of the body 21 from the curved portion 24 to the fitting
portion 23 is not limited to about 1/50 to 2/50. The taper
ratio may be appropriately set in accordance with the
material of the fixed sinker or the value of stress that acts
on the curved portion.
[0027] It may be set beforehand so that the fitting por-
tion 23 tends to strongly contact the front-end side sur-
face 132 even when the machining accuracies of the nee-
dle bed 11 and the fixed sinker 2 are both within tolerance.
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In this case, due to the strong contact between the fitting
portion 23 and the front-end side surface 132, the body
21 is strongly pulled toward the rear end, and the head
22 tends to tilt around the axis m of the first wire 31 so
as to become closer to the needle-bed gap center Ga
than the reference position is. Therefore, by inserting the
linear member 34 into the corner of the linear-member
support portion 14, the head 22, which tends to move
closer to the needle-bed gap center Ga, can be smoothly
swung in the direction away from the needle-bed gap
center Ga around the axis m of the first wire 31, and the
position of the head 22 can be made close to the refer-
ence position with higher accuracy.
[0028] In the embodiment described above, the fixed
sinker 2 is used for the flat knitting machine 1 including
the pair of front and rear needle beds 11. However, the
embodiment may be applied to a fixed sinker that is used
for a flat knitting machine including upper and lower nee-
dle beds in at least one of a front portion and a rear portion
thereof. The embodiment may be applied to a plurality
of fixed sinkers that are arranged side by side between
knitting needles in a front end portion of a needle bed
together with movable sinkers.

Claims

1. A flat knitting machine (1) comprising:

fixed sinkers (2) that are arranged side by side
at a front end portion of a needle bed (11), each
of the fixed sinkers (2) including

a body (21) including a fitting portion (23) at
a rear end thereof and a curved portion (24)
at a middle part thereof in a longitudinal di-
rection, and
a head (22) protruding from a front end of
the body (21) toward a needle-bed gap (G),

wherein a needle-bed-front-end support portion
(12) is formed in the front end portion of the nee-
dle bed (11), the needle-bed-front-end support
portion (12) supporting a sinker-front-end sup-
port portion (25) of each of the bodies (21)
around an axis (m) of a wire (31), which extends
in a direction in which the bodies (21) are ar-
ranged side by side, and allowing the head (22)
to swing around the axis (m) of the wire (31) in
directions toward and away from a needle-bed
gap center (Ga), and
wherein a snap-fit recess (13) is formed in a low-
er surface of the front end portion of the needle
bed (11), the snap-fit recess (13) allowing the
fitting portion (23), which is at the rear end each
of the bodies (21), to be snap fitted to a bottom
surface (131) and a front-end side surface (132)
of the snap-fit recess (13) by using a spring force

generated when the curved portion (24) of the
body (21) is bent in a state in which the sinker-
front-end support portion (25) is supported by
the needle-bed-front-end support portion (12),
the flat knitting machine (1) being characterized
in that
a linear-member support portion (14) is formed
in the front end portion of the needle bed (11),
the linear-member support portion (14) opening
toward the bodies (21) and supporting a linear
member (34) that is inserted in the direction in
which the bodies (21) are arranged side by side;
and
a contact portion (27) of each of the bodies (21),
which is located between the curved portion (24)
and a front end of the body (21) and which con-
tacts the linear member (34) when the linear
member (34) is inserted into the linear-member
support portion (14), is pressed toward the nee-
dle-bed gap center (Ga) to swing the head (22)
around the axis (m) of the wire (31) in the direc-
tion away from the needle-bed gap center (Ga).

2. The flat knitting machine (1) according to Claim 1,
wherein the linear-member support portion (14) and
the needle-bed-front-end support portion (12) each
open toward the needle-bed gap (G) in the front end
portion of the needle bed (11), and support surfaces
(141, 121) of the support portions (14, 12) are parallel
to each other.

3. The flat knitting machine (1) according to Claim 1 or
2,
wherein the fitting portion (23) includes an arc-
shaped portion (26) that makes point-contact with
each of the bottom surface (131) and the front-end
side surface (132) of the snap-fit recess (13).

4. The flat knitting machine (1) according to any one of
Claims 1 to 3,
wherein a part of the body (21) between the curved
portion (24) and the fitting portion (23) is tapered so
that a thickness of the part in an up-down direction
decreases from the curved portion (24) toward the
fitting portion (23).
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