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tire lengthis shortened. A compound needle 100includes
a needle main body 1, a slider 2, and a needle jack 3.
The needle main body 1 includes a needle jack engage-
ment portion 12 that is formed locally thin, and an arm-
slidably-contacting surface 13 having a width in parallel
to the needle jack engagement portion 12 in a thickness
direction of the needle main body 1. The slider 2 includes
a slider plate 21 arranged in a slider base body 20, and
a thin slider arm 23 that slidably contacts the arm-slida-
bly-contacting surface 13 of the needle main body 1. The
needle jack 3 includes a distal end engagement portion
32, which is formed in a distal end region 3R formed to
a thickness smaller than or equal to a thickness of the
needle jack engagement portion 12 and engages the
needle jack engagement portion 12.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a compound
needle having a configuration of opening and closing a
hook arranged at a distal end of a needle main body with
a slider, and a flat knitting machine equipped with the
compound needle.

BACKGROUND ART

[0002] The flat knitting machine is a machine that knits
a knitted fabric by moving knitting needles arranged in a
great number of needle grooves arranged in parallel in
a needle bed with a cam system arranged in a carriage,
which reciprocates along a longitudinal direction of the
needle bed (direction orthogonal to the needle groove).
A compound needle that opens and closes the hook of
the needle main body with the slideris known as a knitting
needle used in such a flat knitting machine (see e.g.,
Patent Documents 1 and 2).

[0003] Fig. 3isaschematicview of a needle main body
101, a slider 102, and a needle jack 103 of the members
configuring the compound needle, and Fig. 4 is a sche-
matic view of a compound needle 200 in which each
member 101, 102, 103 are combined, where (A) shows
a state in which the slider 102 is withdrawn the most with
respect to the needle main body 101, and (B) shows a
state in which the slider 102 is advanced the most with
respect to the needle main body 101.

[0004] The needle mainbody 101 is alinearlong mem-
ber having a hook 111, which is arranged at the distal
end of the body to hold a knitting yarn, and a needle jack
engagement portion (hereinafter referred to as NJ en-
gagement portion) 112, which is arranged on a back end
side of the body. A distal end engagement portion 132
of a needle jack (hereinafter referred to as NJ) 103 en-
gages the NJ engagement portion 112. Thus, when the
cam system acts on a butt 139 of the NJ 103, the needle
main body 101 is advanced and withdrawn along the nee-
dle groove with the NJ 103.

[0005] The slider 102 is a long member that advances
and withdraws along the needle groove when the cam
system acts on a butt 129 arranged therein, and is a
member that opens and closes the hook 111 with two
slider plates 121 arranged on the distal end side. When
the slider 102 and the needle main body 101 relatively
slide, a slider arm 123 of the slider 102 and an arm-slid-
ably-contacting surface 113 of the needle main body 101
slidably contact each other so that the members 101, 102
do not chatter in an up and down direction. The arm-
slidably-contacting surface 113 is formed between a pro-
jection 111P that projects out at the upper surface of the
needle main body 101, and a projection 112A that forms
the NJ engagement portion 112.
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PRIOR ART DOCUMENT
PATENT DOCUMENT
[0006]

[Patent Document 1] JP 4-066941 B
[Patent Document 2] JP 2946323 B2

DISCLOSURE OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION

[0007] In recent years, there are demands for minia-
turization and weight saving of the flat knitting machine
equipped with the compound needle having the above
configuration. To respond to such demands, it is consid-
ered effective to shorten the entire length of the com-
pound needle to realize miniaturization and weight saving
of the flat knitting machine. Since the entire length of the
compound needle is a factor that determines the length
of the needle groove, the needle bed can be miniaturized
ifthe compound needle can be shortened, and as aresult,
the flat knitting machine can be made smaller and lighter.
[0008] In light of the foregoing, it is one object of the
presentinvention to provide a compound needle in which
the entire length is shortened, and a flat knitting machine
equipped with the compound needle.

MEANS FOR SOLVING THE PROBLEMS

[0009] Theinventors of the presentinvention reviewed
the factors that the entire length of the compound needle
200 is long, and focused on the fact that the engagement
position of the NJ 103 with respect to the needle main
body 101 is distant from the hook 111 to ensure the slide
length of the slider 102. The engagement position is dis-
tant from the hook 111 because the projection or the like
that inhibits the relative slide of the arm-slidably-contact-
ing surface 113 and the slider arm 123 cannot be ar-
ranged on the arm-slidably-contacting surface 113, and
the NJ engagement portion 112 inevitably needs to be
arranged on the further back end side of the needle main
body 101 than the arm-slidably-contacting surface 113.
The inventors of the present invention changed the way
of thinking and reached the idea of arranging the arm-
slidably-contacting surface and the needle jack engage-
ment portion in the needle main body in parallel in the
thickness direction of the needle groove. The inventors
thus came to complete the compound needle of the
present invention and the flat knitting machine described
below.

[0010] A compound needle of the present invention is
a compound needle arranged in a needle groove formed
in a needle bed of a flat knitting machine, the compound
needle including a needle main body, which includes a
hook for holding a knitting yarn, a slider, which is slidably
combined with respect to the needle main body and which
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opens and closes the hook, and a needle jack, which
engages the needle main body and advances and with-
draws the needle main body in a direction along the nee-
dle groove. The sliderincludes a slider base body, aslider
plate, which is arranged in the slider base body to open
and close the hook, and a slider arm, which is arranged
at an intermediate portion of the slider base body and
formed thin with respect to a thickness of the slider base
body. The needle main body includes a needle jack en-
gagement portion that is formed locally thin, and an arm-
slidably-contacting surface, which is a surface having a
width in parallel to the needle jack engagement portion
in a thickness direction of the needle main body and to
which the slider arm is brought into slidable contact. The
needle jack includes a distal end engagement portion,
which is formed in a distal end region formed to a thick-
ness of smaller than or equal to a thickness of the needle
jack engagement portion and engages the needle jack
engagement portion.

[0011] According to one aspect of the compound nee-
dle of the presentinvention, the slider preferably includes
a slide-resistance generating portion formed on the same
side as the needle jack engagement portion of the needle
main body on a distal end side of the slider arm in the
slider base body. The slide-resistance generating portion
is configured to apply a slide resistance between the nee-
dle groove and the slider when the slider is slid along the
needle groove.

[0012] A flat knitting machine of the present invention
is a flat knitting machine in which at least a pair of needle
beds including a plurality of needle grooves is arranged
facing each other, the flat knitting machine including the
compound needle of the present invention described
above in the needle grooves.

EFFECTS OF THE INVENTION

[0013] In the compound needle of the present inven-
tion, since the arm-slidably-contacting surface and the
needle jack engagement portion of the needle main body
are arranged in parallel in a width direction of the needle
groove, the position where the needle jack engages the
needle main body becomes closer to the hook compared
to the prior art and the entire length of the needle main
body can also be shortened. Therefore, the compound
needle of the presentinvention is shorter and lighter than
the conventional compound needle. As a result, the nee-
dle groove in which the compound needle is to be ar-
ranged can be shortened, whereby the needle bed can
be made smaller and lighter, and the cost can be reduced
with space saving and lighter weight of the flat knitting
machine and reduction in material.

[0014] Theslide resistance can be generated between
the slider and the side wall of the needle groove by form-
ing the slide-resistance generating portion in the slider,
so that the accuracy of the stopping position of the slider
can be enhanced. The slide-resistance generating por-
tion is not arranged on the slider arm and pushes the
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slider to the needle groove on the side opposite to the
side where the needle jack is arranged, so that the slider
arm is not strongly pushed against the distal end of the
needle jack and the needle jack engagement portion of
the needle main body. As a result, the advancing and
withdrawing operation of the slider, and the advancing
and withdrawing operation of the needle jack and the
needle main body become smoother.

[0015] The flat knitting machine equipped with the
compound needle of the presentinvention is smaller and
lighter than the prior art. The length along the needle
groove of the needle bed becomes shorter in accordance
with the shortened compound needle, and the carriage
that operates the compound needle also becomes com-
pact.

BRIEF DESCRIPTION OF THE DRAWINGS
[0016]

Fig. 1 is a schematic view of a needle main body, a
slider, and a needle jack arranged in a compound
needle according to the embodiment. The figures
shown near each member are a partial top view of
the needle main body, a partial bottom view of the
slider, and a partial top view of the needle jack.
Figs. 2A to 2C are schematic views showing a state
in which each member of Fig. 1 is assembled into
the compound needle, where Fig. 2A is a view show-
ing a state in which the slider is withdrawn the most
with respect to the needle main body, Fig. 2B is a
view showing a state in which the slider is advanced
the most with respect to the needle main body, and
Fig. 2C is a partially enlarged view of the compound
needle in the state of (A) and a perspective view of
a cross-section taken along line A-A of the partially
enlarged view.

Fig. 3 is a schematic view of a needle main body, a
slider, and a needle jack arranged in a conventional
compound needle.

Figs. 4A and 4B are schematic views showing a state
in which each member of Fig. 3 is assembled into
the compound needle, where Fig. 4A is a view show-
ing a state in which the slider is withdrawn the most
with respect to the needle main body, and Fig. 4B is
aview showing a state in which the slider is advanced
the most with respect to the needle main body.

MODE FOR CARRYING OUT THE INVENTION

[0017] An embodiment of a compound needle of the
present invention will be hereinafter described based on
Figs. 1 and 2. Compared to a conventional compound
needle 200 shown in Figs. 3 and 4, a compound needle
100 of the present invention differs in the configuration
of a needle main body 1, a slider 2, and a needle jack
(hereinafter referred to as NJ) 3 arranged in the com-
pound needle 100. Due to the difference in the configu-
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rations, an entire length of the compound needle 100 is
greatly shortened compared to the conventional com-
pound needle 200 although a slide length of the slider 2
in the compound needle 100 is the _ same as that in the
conventional compound needle 200. Only the members
1, 2, 3 in the compound needle 100 will be described
below.

[0018] Similar to the prior art, the needle main body 1
is a linear long member having a hook 11, which is ar-
ranged at a distal end to hold a knitting yarn, a needle
jack engagement portion (hereinafter referred to as NJ
engagement portion) 12, which is arranged at a back
end, and an arm-slidably-contacting surface 13, to which
a slider arm 23 of the slider 2, to be described, makes
slidable contact. The difference between the needle main
body 1 and the needle main body 101 of the conventional
compound needle 200 lies in that the arm-slidably-con-
tacting surface 13 and the NJ engagement portion 12 are
arranged in parallel in a thickness direction of the needle
main body 1.

[0019] The arm-slidably-contacting surface 13 and the
NJ engagement portion 12 can be arranged in parallel in
the thickness direction of the needle main body 1 be-
cause the thickness of the needle main body 1 in aregion
1R from a projection 11P of the needle main body 1 to
the back end of the needle main body 1 is divided into
two regions and the NJ engagement portion 12 is ar-
ranged in one of the regions (see the top view of the
needle main body in Fig. 1). That is, the NJ engagement
portion 12 is formed by projections 12A, 12B that project
out to the upper side of the needle main body 1, but such
projections 12A, 12B are arranged solely on the side of
one side wall of a needle groove and have a thinner thick-
ness than the width of the needle groove. The arm-slid-
ably-contacting surface 13 is formed by an upper surface
of the needle main body 1 in the other region where the
NJ engagement portion 12 is not arranged of the two
regions obtained by dividing the region 1R in the thick-
ness direction of the needle main body 1.

[0020] As described above, the thickness (thickness
substantially the same as the width of the needle groove)
of the needle main body 1 in the region 1R is shared by
the width of the arm-slidably-contacting surface 13 and
the thicknesses of the projections 12A, 12B of the NJ
engagement portion 12, so that the arm-slidably-contact-
ing surface 13 and the NJ engagement portion 12 can
be arranged in parallel in the thickness direction of the
needle main body 1. As a result, the position of the back
end of the needle main body 1 can be brought closer to
the hook 11, so that the length of the needle main body
1 can be shortened by approximately 40% of the prior art.
[0021] Similar to the prior art, the slider 2 includes a
slider base 20, two slider plates 21 mounted to the slider
base 20, a schematically L-shaped slider arm 23 ar-
ranged at an intermediate portion of the slider base 20,
and a butt 29 on which a cam system arranged in the
carriage acts. The two slider plates 21 are arranged in
slider grooves 11G, 11G of the needle main body 1 to be
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able to sandwich the hook 11 in between.

[0022] The difference between the slider 2 of the
present embodiment and the conventional slider is that
the slider arm 23 to be brought into slidable contact with
the arm-slidably-contacting surface 13 is formed thin with
change in design of the needle main body 1. As shown
in the bottom view of the slider of Fig. 1, the slider arm
23 is thinner than the thickness of the slider base body
20 (substantially the same thickness as the width of the
needle groove) and is arranged solely on the side of the
arm-slidably-contacting portion 13 of the needle main
body 1 when the slider 2 and the needle main body 1 are
combined (see also Fig. 2C). Thus, the slider arm 23
slidably contacts the arm-slidably-contacting portion 13
at the upper side of the arm-slidably-contacting portion
13 arranged on the bottom side in a depth direction of
the needle groove.

[0023] The slide length of the slider 2 with respect to
the needle main body 1 is defined in the following manner.
First, as shown in Fig. 2A, when the slider 2 is withdrawn
with respect to the needle main body 1, the butt 29 on
the left side of the slider 2 and a stopping protrusion 39Q
(rod-shaped protrusion extending in a longitudinal direc-
tion of the NJ3 from the root of the butt 39) of the NJ3
shown in Fig. 1 are brought into contact thus inhibiting
the slider 2 from withdrawing in excess. On the other
hand, as shown in Fig. 2B, when the slider 2 is advanced
with respect to the needle main body 1, the slider arm 23
of the slider 2 and the projection 11P of the needle main
body 1 are brought into contact thus inhibiting the slider
2 from advancing in excess.

[0024] The slider 2 includes a plate spring shaped
slide-resistance generating portion 25 on a side surface
on the distal end side of the slider arm 23 in the slider
body 20, the side surface being on the opposite side of
the slider arm 23 in the thickness direction of the slider
base body 20. The slide-resistance generating portion
25 makes contact with one side wall of the needle groove
when the slider 2 is arranged in the needle groove, thus
pushing the slider base body 20 against the other side
wall of the needle groove, generating slide resistance
between the slider 2 and the needle groove, and enhanc-
ing the accuracy of the stopping position of the slider 2
in the needle groove.

[0025] The basic shape of the NJ3 is practically the
same as the conventional article, and the NJ3 includes
a distal end engagement portion 32 that engages the NJ
engagement portion 12 of the needle main body 1, and
a butt 39 on which the cam system arranged in the car-
riage acts, similar to the prior art. However, the thickness
of a distal end region 3R of a predetermined length in-
cluding the distal end engagement portion 32 becomes
thin with change in design of the needle main body 1 and
the slider 2. The thin thickness portion is arranged solely
on the side ofthe NJ engagement portion 12 of the needle
main body 1 when the NJ3 and the needle main body 1
are combined.

[0026] When the needle main body 1, the slider 2, and



7 EP 2 551 393 A1 8

the NJ3 are combined, the slider arm 23 and the distal
end region 3R of the NJ3 are arranged in parallel in the
thickness direction of the needle groove, as shown in a
perspective view taken along line A-A of Fig. 2C. Thus,
the position where the NJ3 engages the needle main
body 1 becomes closer to the hook 11 compared to the
prior art, and hence the entire length of the compound
needle 100 is greatly shortened from the prior art. When
the needle main body 1 and the slider 2 are relatively
slid, of course, the slider arm 23 does not interfere with
the distal end region 3R of the NJ3 or the NJ engagement
portion 12 of the needle main body 1, and thus the relative
slide length of the needle main body 1 and the slider 2
is the same as the conventional compound needle 200
and does not become shorter than the compound needle
200.

[0027] When the entire length of the compound needle
100 is shortened as described above, the length of the
needle groove can be shortened by such an amount. As
a result, the needle bed can be miniaturized and made
lighter, and furthermore, the carriage that travels on the
needle groove can be miniaturized and made lighter thus
achieving great space saving and lighter weight of the
flat knitting machine. Higher speed and improvement in
acceleration/deceleration performance of the carriage
can also be expected with reduction in the weight of the
carriage.

[0028] Inthe configuration of the present embodiment,
lighter weight of the compound needle 100 can also be
achieved since the entire length of the needle main body
1 is shortened with the arrangement in which the NJ en-
gagement portion 12 is brought closer to the hook 11 in
the needle main body 1. The compound needle 100 may
be arranged in units of thousands in the flat knitting ma-
chine, and thus the weight of the entire flat knitting ma-
chine can be greatly reduced if the weight of the com-
pound needle 100 can be reduced. Furthermore, if the
weight of the compound needle 100 can be reduced, the
load that advances and withdraws the compound needle
100in the needle groove also becomes smaller, and thus
the output of the motor for travelling the carriage can be
replaced with a low output motor and the power con-
sumption can be reduced.

[0029] Furthermore, in the configuration of the present
embodiment, the slide-resistance generating portion 25
for generating the slide resistance between the slider 2
and the needle groove is arranged on the same side as
the NJ3 in the thickness direction of the needle groove,
and thus the slider 2 is pushed in the direction away from
the NJ3. Thus, an excessively large friction force does
not act between the slider 2 and the NJ3, and the ad-
vancing and withdrawing operations of the slider 2 along
the needle groove as well as the advancing and with-
drawing operation of the NJ3 and the needle main body
1 along the needle groove become smoother.

[0030] The embodiment of the present invention is not
limited to the embodiment described above, and may be
appropriately changed within a scope not deviating from
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the gistof the invention. Forinstance,acompound needle
in which one slider plate is attached to the slider may be
adopted, or a compound needle in which the slider base
body and the slider plate are a complete integrated body
may be adopted.

DESCRIPTION OF REFERENCE NUMERALS
[0031]

100, 200 compound needle

1, 101 needle main body

1R region

11, 111 hook

11G slider groove

11P, 111P projection

12, 112 needle jack engagement portion (NJ en-
gagement portion)

12A, 12B, 112A projection

13, 113 arm-slidably-contacting surface
2, 102 slider

20 slider base body

21, 121 slider plate

23, 123 slider arm

25 slide-resistance generating portion
29, 129 butt

3, 103 needle jack

3R distal end region

32, 132 distal end engagement portion
39, 139 butt

39Q stopping protrusion

Claims

1. A compound needle arranged in a needle groove
formed in a needle bed of a flat knitting machine, the
compound needle including a needle main body,
which includes a hook for holding a knitting yarn, a
slider, which is slidably combined with respect to the
needle main body and which opens and closes the
hook, and a needle jack, which engages the needle
main body and advances and withdraws the needle
main body in a direction along the needle groove,
characterized in that
the slider includes,

a slider base body,

a slider plate, which is arranged in the slider base
body to open and close the hook, and

a slider arm, which is arranged at an intermediate
portion of the slider base body and formed thin with
respect to a thickness of the slider base body;

the needle main body includes,

a needle jack engagement portion that is formed lo-
cally thin, and

an arm-slidably-contacting surface, which is a sur-
face having a width in parallel to the needle jack en-
gagement portion in a thickness direction of the nee-
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dle main body and to which the slider arm is brought
into slidable contact; and

the needle jack includes a distal end engagement
portion, which is formed in a distal end region formed
to a thickness of smaller than or equal to a thickness
of the needle jack engagement portion and engages
the needle jack engagement portion.

The compound needle according to claim 1, char-
acterized in that

the sliderincludes a slide-resistance generating por-
tion formed on the same side as the needle jack en-
gagement portion of the needle main body on a distal
end side of the slider arm in the slider base body; and
the slide-resistance generating portion is configured
to apply a slide resistance between the needle
groove and the slider when the slider is slid along
the needle groove.

A flat knitting machine in which at least a pair of nee-
dle beds including a plurality of needle grooves is
arranged facing each other, the flat knitting machine
comprising the compound needle according to claim
1 or 2 in the needle grooves.
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