EP 3 702 506 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
02.09.2020 Bulletin 2020/36

(21) Application number: 20159260.7

(22) Date of filing: 25.02.2020

(51)

(11) EP 3702 506 A1

EUROPEAN PATENT APPLICATION

Int Cl..
DO04B 35/06 (2006.07)

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(30) Priority: 28.02.2019 CN 201910149954

(71) Applicant: Ningbo Cixing Co., Ltd.
Cixi Zhejiang (CN)

(72) Inventors:
* SUN, Pingfan
Cixi, Zhejiang (CN)

(74)

XU, Weidong

Cixi, Zhejiang (CN)

LI, Lijun

Cixi, Zhejiang (CN)
LVTHI, Christophe Michel
Cixi, Zhejiang (CN)

HU, Yueyong

Cixi, Zhejiang (CN)

Z0U, Licheng

Cixi, Zhejiang (CN)

Representative: Sun, Yiming
HUASUN Patent- und Rechtsanwalte
FriedrichstraBe 33

80801 Miinchen (DE)

(54)

(67)  The present invention discloses a compound
needlein aflatknitting machine comprising a main needle
(1)and aneedle sleeve (2) adapted to sleeve on the main
needle. A needle hook (11) is disposed at the head of
the main needle (1). The top end of the needle sleeve is
provided with an apex angle (21). A first fastener (26)
and a second fastener (27) are disposed on one side,
facing the main needle, of the needle sleeve. A first con-
cave surface (16) and a second concave surface (17)
are formed on the front side and the rear side of the main
needle in sections. The first fastener (26) and the second

fastener (27) are respectively fastened on the first and

the second concave surface (16,17). The side, facing the
needle sleeve, of the main needle props against and co-
operates with the side, facing the main needle, of the
needle sleeve each other, such that when the needle
sleeve moves, the apex angle (21) moves from accom-
modating grooves of the main needle to close the needle
hook (11) of the main needle. Loops on the compound
needle of the presentinvention have small knocking-over
resistance, small clearing stroke and fast knitting speed.
The compound needle can guide a knitting needle of the
corresponding position to reach a needle turning position,
thereby realizing reliable needle turning, accompanied

with simple and agile actions. The compound needle

slides in the needle groove stably and the fabric surface
is flat.
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Description
TECHNCIAL FIELD

[0001] The present invention belongs to the technical
field of knitting machinery, in particular to a compound
needle in a flat knitting machine.

BACKGROUND

[0002] At present, compound needles are used on flat
knitting machines more and more widely. Better actions
are completed through the mutual movements of various
components in the compound needle, but the structure
is complicated, which increases the processing difficulty
to some extent, increases the scrap rate, and increases
the production cost. A latch needle in the prior art has a
needle latch that is rotatable on a needle bar. Actions of
looping, knocking-over, tucking, clearing, needle turning,
needle connecting and the like of a loop by the needle
latch are completed by opening and closing of the needle
latch in combination with a main needle and yarns. Since
the rotation of the needle latch requires space, areed is
disposed at a needle turning position of the main needle,
such thatthe latch needle requires a larger vertical stroke
to complete these knitting functions. In addition, the
opening action of the needle latch also needs to be com-
pleted by means of a hairbrush or yarns. If the hairbrush
is not appropriate or the installation position is not in
place, defects such as missing needles are likely to occur,
and the life and installation accuracy requirements on
the hairbrush are relatively high.

[0003] In the applicant’s previous application No.
2018100430370, there is disclosed a compound needle
for a flat knitting machine. The compound needle com-
prises a main needle and a needle sleeve sleeving the
main needle. The main needle is divided into three parts:
ahead portion, amiddle portion and a tail portion, wherein
the head portion has a needle hook, a stop end is dis-
posed at a junction between the middle portion and the
tail portion, an elongated limiting bar is disposed on the
right side of the middle portion of the main needle, and
the limiting bar and the front end of the middle portion
form a U-shaped structure; the right side of the junction
between the head portion and the middle portion of the
main needle protrudes outwards to form a bump, and the
left side thereof relative to the right side is bent inwards
to form an inwards-recessed make-way groove; an in-
wards-recessed needle groove is respectively formed in
the front side and the rear side of the bump; the needle
sleeve is divided into a front section, a main section and
atail section, wherein the front section and the tail section
are of a hollow structure respectively; the needle sleeve
is mounted at the middle portion of the main needle; the
main section of the needle sleeve is placed at an opening
of the U-shaped structure of the main needle; the front
section of the needle sleeve is provided with a sharp apex
angle; the rear side of the apex angle is recessed inwards
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to form a wiring groove which extends backwards and
protrudes outwards to form alimiting end; a first trajectory
surface is formed on one side, facing the needle sleeve,
of the middle portion of the main needle, and a second
trajectory surface is formed on one side, facing the main
needle, of the main section of the needle sleeve; when
the needle sleeve moves along the main needle, the first
trajectory surface cooperates with the second trajectory
surface, such that when the needle sleeve moves, the
apex angle moves from the needle groove position of the
main needle to close the needle hook of the main needle.
[0004] The compound needle having such a structure
can complete the actions of clearing, looping, needle
turning, needle connecting and the like of a loop by virtue
of the cooperation of the main needle and the needle
sleeve, thereby being capable of substituting for a needle
latch. However, the structure of this main needle is too
complicated, and the requirement on the processing pre-
cision of the main needle and the needle sleeve is high.
Meanwhile, the apex angle of the needle sleeve is in-
clined toward the main needle, so that when the apex
angle closes the hook, the width of the closed position is
increased, and therefore, the passing loop becomes
large, which affects the knitting effect.

SUMMARY

[0005] An objective of the present invention is to pro-
vide a compound needle in a flat knitting machine, which
has a simple structure and completes clearing, looping,
needle turning, needle connecting and other actions of
a loop, instead of a latch needle and a main needle.
[0006] To fulfill this objective, the technical solution of
the present invention is as follows: a compound needle
in a flat knitting machine comprises a main needle and
aneedle sleeve sleeving the main needle; the main nee-
dle is elongated, and a needle hook is disposed at the
head of the main needle, wherein a direction in which the
needle hook is bent is defined as a right side, and a di-
rection opposite to the direction in which the needle hook
is bent is defined as a left side; two planes of the main
needle are defined as front and back sides; the main
needle is provided with a lug boss that protrudes out-
wards and is positioned below the needle hook; an in-
wards-recessed accommodating groove is respectively
formed in front and rear sides of the lug boss; the left
side of the main needle is bent inwards to form an in-
wards-recessed make-way groove, wherein,

the top end of the needle sleeve is provided with an apex
angle which is of a hollow structure; a first fastener and
a second fastener are disposed on one side, facing the
main needle, of the needle sleeve; afirst concave surface
and a second concave surface are formed on the front
side and the rear side of the main needle in sections; the
first fastener and the second fastener are respectively
fastened on the first concave surface and the second
concave surface of the main needle; the side, facing the
needle sleeve, of the main needle props against and co-
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operates with the side, facing the main needle, of the
needle sleeve each other, such that when the needle
sleeve moves, the apex angle moves from the accom-
modating grooves of the main needle to close the needle
hook of the main needle.

[0007] Preferably, atrajectory surfaceis formed onone
side, facing the needle sleeve, of the main needle; a sa-
lient point is formed on one side, facing the main needle,
of the needle sleeve; the salient point cooperates with
the trajectory surface on the main needle, such that when
the needle sleeve moves along the main needle, the apex
angle moves from the accommodating grooves of the
main needle to close the needle hook of the main needle.
[0008] Preferably, the trajectory surface of the main
needle is positioned below the lug boss and consists of
a plurality of smooth concave surfaces and convex sur-
faces; the trajectory surface is provided with a first notch
and asecond notch; the salientpointon the needle sleeve
moves along the trajectory surface; when the apex angle
of the needle sleeve is located in the accommodating
groove of the main needle, the salient point is positioned
at the second notch; when the apex angle of the needle
sleeve moves upwards to close the needle hook of the
main needle, the salient point is positioned at the first
recess.

[0009] Preferably, a second salient point is formed on
one side, facing the main needle, of the tail end of the
needle sleeve; the second salient point props against
and moves vertically along the right side of the bottom
of the main needle.

[0010] Preferably, a salient point is formed in one side,
facing the needle sleeve, of the main needle; a trajectory
surface is formed on one side, facing the main needle,
of the needle sleeve; the salient point cooperates with
the trajectory surface, such that when the needle sleeve
moves along the main needle, the apex angle moves
from the accommodating grooves of the main needle to
close the needle hook of the main needle.

[0011] Preferably, a first trajectory surface is formed
onone side, facing the needle sleeve, of the main needle,
and a second trajectory surface is formed on one side,
facing the main needle, of the needle sleeve; the first
trajectory surface props against and cooperates with the
second trajectory surface each other, such that when the
needle sleeve moves along the main needle, the apex
angle moves from the needle groove position of the main
needle to close the needle hook of the main needle.
[0012] Preferably, a bending direction of the apex an-
gle at the top end of the needle sleeve is consistent with
a tilting direction of the tip of the needle hook, that is, the
apex angle is bent towards one side facing away from
the main needle; the lower side of the apex angle of the
needle sleeveisrecessed inwards to form a wiring groove
that extends downwards and protrudes outwards to form
a limiting end.

[0013] Preferably, an elastic sheet is disposed on one
side, facing away from the main needle, of the needle
sleeve and is of an elongated broken line shape.

10

20

25

30

35

40

45

50

55

[0014] Preferably, the needle sleeve is composed of
an intermediate sheet and two side sheets; the apex an-
gle at the top end of the needle sleeve consists of two
side sheets; one side, facing the main needle, of each of
two side sheets extends outwards to form two clamping
strips; the corresponding clamping strips on the two side
sheets form the first fastener and the second fastener.
[0015] Preferably, the intermediate sheet and the two
side sheets of the needle sleeve are assembled and
molded after being machined separately, or the interme-
diate sheet and the two side sheets are integrally ma-
chined and molded directly.

[0016] The first fastener and the second fastener on
the needle sleeve are positioned at the middle part and
the tail end of the needle sleeve respectively; the front
side and the rear side of a position where the trajectory
surface of the main needle is located are recessed in-
wards to form a first concave surface; the first fastener
is in tight contact with the first concave surface on the
front side and the rear side of the main needle; the tail
end of the main needle is provided with a stop end; the
front side and the rear side above the stop end are re-
cessed inwards to form a second concave surface; the
second fastener is in tight contact with the second con-
cave surface on the front side and the rear side of the
main needle.

[0017] The apexangle atthe head ofthe needle sleeve
is of a hollow structure, which can guide a knitting needle
at the corresponding position to reach a needle turning
position, thereby realizing the needle turning action which
is simple and convenient. Compared with the traditional
latch needle, the compound needle has the characteris-
tics that a bending direction of the apex angle of the nee-
dle sleeve is consistent with a tilting direction of the tip
of the needle hook, and the width of the closed position
of the needle sleeve and the needle hook is reduced,
thereby reducing the knocking-over resistance of the
loop, and reducing the size of the knocked-over loop. In
addition, the design in which the needle hook is opened
or closed by sliding the needle sleeve also reduces the
clearing stroke of the loop, thereby improving the knitting
speed of a fabric and improving the production efficiency.
[0018] An elastic sheet is disposed above the needle
sleeve and is integrally molded with the intermediate
sheet of the needle sleeve. This elastic sheet is flexible
ratherthanrigid, and is thus not prone to brakeage. Under
the action of the elastic sheet, the compound needle is
always under a pressed state within a needle groove of
a needle bed to prevent the needle sleeve from warping
upwards; in the needle turning position and the clearing
position, there is a reverse buckling function. The needle
sleeve slides under the simultaneous action of pressing
and reverse buckling, such that the double insurance en-
sures that the compound needle stably slides in the nee-
dle groove.

[0019] An open slot structure is formed on one side,
facing the main needle, of the needle sleeve. The middle
section of each of two sidewalls of the open slot structure
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is provided with a notch. Each of the first fastener and
the second fastener is formed at the upper end and the
lower end of each of the two sidewalls. An inwards-re-
cessed concave surface is respectively formed on the
middle part and the tail part of the main needle. In order
to reduce the frictional force of the needle sleeve sliding
on the main needle, the two sidewalls of the open slot of
the needle sleeve are hollowed out, so that the upper
and lower ends of the two sidewalls form oppositely bent
clamping strips. The clamping strips in corresponding po-
sitions form a fastener. The clamping strips and the two
side sheets of the needle sleeve are molded integrally.
The fastener is part of the needle sleeve. The needle
sleeve sleeves the main needle by the cooperation of the
fasteners and the concave surfaces. The needle sleeve
slides on the concave surface by the fastener, so that
the needle sleeve moves vertically relative to the main
needle, thereby closing the needle hook.

[0020] In addition, the trajectory contact between the
needle sleeve and the main needle can be achieved by
point-surface fit or a surface-surface fit. The needle
sleeve is provided with a salient point and the main nee-
dle is provided with a trajectory surface, or the needle
sleeve is provided with a trajectory surface and the main
needle is provided with a salient point. The two principles
are the same, i.e., mainly residue in that the salient point
moves vertically along the trajectory surface. The salient
point is used to support the needle sleeve to slide in a
pressed state, to reduce the contact area, thereby reduc-
ing the frictional force and facilitating smooth sliding of
the needle sleeve in the needle groove. In the course of
clearing, the tail of the needle sleeve comes into contact
with the stop end of the main needle. At this time, the two
side sheets at the head of the needle sleeve are embed-
ded in the accommodating grooves of the main needle,
which is beneficial to stabilize the size of the loop. The
needle sleeve has the same width as the main needle,
which not only ensures the strength, but also ensures
stable sliding in the needle groove, and is beneficial to
stable knitting of a fabric and flatting of the fabric surface.
[0021] According to the compound needle of the
present invention, the needle hook is opened or closed
by sliding of the needle sleeve on the main needle, such
that the interaction between the needle sleeve and the
main needle completes the actions of looping, knocking-
over, tucking and clearing instead of the traditional latch
needle, thereby realizing capturing and discharge of a
looped yarn. When the needle hook is closed, the apex
angle at the head of the needle sleeve first passes over
the needle hook for a certain distance, ensuring that the
head of the needle sleeve does not collide with the tip of
the needle hook, and then runs downward to prevent the
tip of the needle hook from being deformed. The two side
sheets of the apex angle of the needle sleeve wrap the
needle hook. The upper surface of the head of the needle
sleeve is flush with the upper surface of the needle hook,
i.e., the upper surface of the apex angle forms a smooth
circular arc structure with an outer curved surface of the
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needle hook, which reduces the knocking-over resist-
ance of the loop, stabilizes the loop size, and improves
the fabric quality.

BRIEF DESCRIPTION OF THE DRAWINGS

[0022] The descriptionis further described in detail be-
low in conjunction with the accompany drawings and the
embodiments of the present invention.

FIG. 1 is a structural schematic diagram of the
present invention;

FIG. 2is structural schematic diagram of a main nee-
dle of the present invention;

FIG. 3 is a side view of FIG. 2;

FIG. 4 is a structural schematic diagram of a needle
sleeve of the present invention;

FIG.5is aninternal schematic diagram of the needle
sleeve of the present invention; (after one side sheet
is removed)

FIG. 6 is a schematic diagram showing a state of the
present invention;

FIG. 7 is a partially enlarged diagram of FIG. 6;

(a) shows a state in which the needle sleeve is
hidden in a needle groove of the main needle;

(b) shows a state in which the needle sleeve
closes the needle hook of the main body;

(c) shows a state in which the needle sleeve
passes over the main needle and is located in
a needle turning position;

FIG. 8 is a state diagram of a knitting process of the
present invention; and

FIG. 9is a state diagram of a needle turning process
of the present invention.

[0023] Reference symbols in drawings represent the
following components: main needle 1; needle hook 11;
lug boss 12; make-way groove 13; accommodating
groove 14; trajectory surface 15; first notch 151; second
notch 152; first concave surface 16; second concave sur-
face 17; stop end 18; needle sleeve 2; apex angle 21;
wiring groove 22; limiting end 23; first salient point 24;
second salient point 25; first fastener 26; second fastener
27; elastic sheet 28.
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DETAILED DESCRIPTION
Embodiment 1

[0024] Referring to drawings, the compound needle of
the present embodiment comprises a main needle 1 and
a needle sleeve 2 sleeving the main needle. The main
needle 1 is elongated, and a needle hook 11 is disposed
at the head of the main needle. Now, a direction in which
the needle hook is bent is defined as a right side, and a
direction opposite to the direction in which the needle
hook is defined as a left side; two planes of the main
needle are defined as front and back sides; a lug boss
12 that protrudes outwards and is positioned below the
needle hook is disposed on the right side of the main
needle, and the left side, opposite to the right side, of the
main needle is bentinwards to form an inwards-recessed
make-way groove 13, such that the size of a range in
which the loop slides on the main needle is kept within a
certain range to facilitate the movement of the loop on
the main needle. An inwards-recessed accommodating
groove 14 is formed in the front side and the rear side of
the lug boss and used for placing the apex of the needle
sleeve.

[0025] The lug boss 12 extends downwards to form a
trajectory surface 15. The trajectory surface 15 consists
of a plurality of smooth concave surfaces and convex
surfaces. The trajectory surface is uneven depending on
the movement requirements of the needle sleeve. The
upper side of the trajectory surface adjoins to the lug
boss. A first notch 151 is formed close to the middle po-
sition of the trajectory surface, and a second notch 152
is formed in the bottom of the trajectory surface. The front
side and the rear side of the position where the trajectory
surface of the main needle is located are recessed in-
wards to form a first concave surface 16. The thickness
of the main needle at the first concave surface becomes
smaller, and the thickness of the lower side of the first
concave surface is anormal thickness of the main needle.
A stop end 18 is disposed at the tail end of the main
needle. A position close to the stop end is recessed in-
wards to form a second concave surface 17. The thick-
ness of the main needle at the second concave surface
becomes smaller.

[0026] The needle sleeve 2 is composed of an inter-
mediate sheet and two side sheets. The intermediate
sheet and the two side sheets may be assembled into
the needle sleeve after being machined separately, or
may be integrally machined and molded directly, for ex-
ample, milled directly by a lathe. A sharp apex angle 21
is disposed on the top end of the needle sleeve. The apex
angle is of a hollow structure consisting of two side
sheets. One side, facing the main needle, of the needle
sleeve 2 is of an open slot structure, and the remaining
portions are of a solid structure respectively. A bending
direction of the apex angle 21 at the top end of the needle
sleeve is consistent with a tilting direction of the tip of the
needle hook 11, that is, the apex is bent towards one
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side facing away from the main needle. The lower side
of the apex angle 21 of the needle sleeve is recessed
inwards to form a wiring groove 22 that extends down-
wards and protrudes outwards to form a limiting end 23.
[0027] Salient points are formed in one side, facing the
main needle, of the needle sleeve. The first salient point
24 is located on the middle section of the needle sleeve
and props against the trajectory surface on the main nee-
dle. The second salient point 25 is located on the tail end
of the needle sleeve and props against the right side of
the tail end of the main needle. The two salient points
are used to support the needle sleeve toslidein a pressed
state, to reduce the contact area, thereby reducing the
frictional force and facilitating smooth sliding of the nee-
dle sleeve in the needle groove.

[0028] The open slot of the needle sleeve is composed
of two side sheets, or that is to say, the portions, exceed-
ing the intermediate sheet, of the two side sheets form
an open slot, and the exceeding portions of the two side
sheets are two sidewalls of the open slot. In order to
reduce the frictional force generated by the needle sleeve
sliding on the main needle, the middles of the two side-
walls of the open slot are hollowed out, leaving only the
upper and lower ends. It is manifested that each of two
side sheets extends outwards towards one side of the
main needle to form two clamping strips, and two clamp-
ing strips on the same side sheet are of oppositely bent
structures, which not only reduces the contact area be-
tween the needle sleeve and the main needle, but also
ensures the movement stability of the needle sleeve. The
corresponding clamping strips on the two side sheets
form a first fastener 16 and a second fastener 17 which
are buckled on the first concave surface 16 and the sec-
ond concave surface 17 on the main needle respectively
and slide on the two concave surfaces. Therefore, each
of the so-called clamping strips is a part of each of two
side sheets of the needle sleeve, and the first fastener
26 and the second fastener 27 are integrally molded with
the side sheets of the needle sleeve.

[0029] An elongated elastic sheet 28 which is in a bro-
ken line shape is disposed on the right side of the needle
sleeve. The elastic sheet and the intermediate sheet are
integrally molded. One end of the elastic sheet is con-
nected to the intermediate sheet, and the other end of
the elastic sheet is suspended in a groove formed by the
two side sheets. The suspended end under a pressed
state may move in this groove to relieve the pressure.
This elastic sheet is flexible rather than rigid, and is thus
not prone to brakeage. Under the action of the elastic
sheet, the compound needle is always under a pressed
state within the needle groove to prevent the needle
sleeve from warping upwards. In the needle turning nee-
dle and the clearing position, there is a reverse buckling
function; the needle sleeve slides under the simultaneous
action of pressing and reverse buckling, such that the
double insurance ensures that the compound needle sta-
bly slides in the needle groove.

[0030] When the apex angle 21 of the needle sleeve



9 EP 3702 506 A1 10

is located in the accommodating groove 14 of the main
needle, the first salient point 24 of the needle sleeve is
located at the second notch 152 in the bottom of the tra-
jectory surface, and a distance between the main needle
and the needle sleeve at this time is minimum. When the
needle sleeve needs to be connected with a yarn, the
apex angle 21 of the needle sleeve moves upwards, and
the distance between the main needle and the needle
sleeve 2 becomes larger. When the needle hook 11 is
closed, the apexangle 21 atthe head of the needle sleeve
first passes over the needle hook for a certain distance,
ensuring that the head of the needle sleeve does not
come into contact with the tip of the needle hook, and
then runs downward to prevent the tip of the needle hook
from being deformed. The two side sheets of the apex
angle of the needle sleeve wrap the needle hook. The
upper surface of the head of the needle sleeve is flush
with the upper surface of the needle hook, i.e., the upper
surface of the apex angle forms a smooth circular arc
structure with an outer curved surface of the needle hook,
and the first salient point 24 of the needle sleeve in this
case is located at the first recess 151 of the trajectory
surface of the main needle.

[0031] As shown in FIG. 8, when knitting is required,
a loop has been formed on the needle hook 11 of the
main needle 1 (i); the triangle pushes the main needle to
move upwards, and the needle sleeve opens the needle
hook, and slides down to the stop end of the main needle
(ii); when it is necessary to make a loop again, the main
needle 1 runs upwards and the needle hook hooks a new
yarn, and the old loop in this case is located above the
head of the needle sleeve 2 (iii); the main needle 1 hooks
the new yarn and moves down to the needle sleeve 2 to
close the needle hook 11 (iv); the needle sleeve 2 in this
case needs to move downwards together with the main
needle 1, the yarn hooked by the main needle 1 forms a
new loop, and meanwhile, the old loop on the needle
sleeve 2 is disengaged from the needle hook as the main
needle moves downwards (v).

[0032] As shown in FIG. 9, when the needle needs to
be turned, the needle sleeve 2’ on the compound needle
B with the loops runs up to a needle turning position (S1);
the main needle 1 and the needle sleeve 2 on the com-
pound needle A connected with the loop move upwards,
and the main needle 1 passes through the loop and pass-
es through the hollow structure at the head of the needle
sleeve 2’, thereby ensuring that the tip of the needle hook
of the main needle 1 exceeds the upper surface of the
loop (S2); the needle sleeve 2’ runs downwards to be
disengaged from the loop, and the loop falls onto the
main needle 1 of the compound needle A to complete
the needle turning action (S3).

Embodiment 2
[0033] The compound needle of the present embodi-

ment comprises a main needle and a needle sleeve
sleeving the main needle; a lug boss that protrudes out-
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wards is disposed on the right side of the main needle.
An inwards-recessed accommodating groove is formed
in the front side and the rear side of the lug boss respec-
tively and used for placing the apex of the needle sleeve.
Asalientpointis formed in one side, which extends down-
wards, of the lug boss. An uneven trajectory surface is
formed on one side, facing the main needle, of the needle
sleeve. The trajectory surface consists of a plurality of
smooth concave surfaces and convex surfaces. The sa-
lient point on the main needle props against the trajectory
surface on the needle sleeve. The main needle may be
provided with an upper salient point and a lower salient
point which are used for supporting the needle sleeve to
slide under a pressed state, to reduce the contact area,
thereby reducing the frictional force and facilitating
smooth sliding of the needle sleeve in the needle groove.
The trajectory surface of the needle sleeve is located on
one side, facing the main needle, of the intermediate
sheet. The trajectory surface is uneven depending on the
movement requirements of the needle sleeve, thereby
ensuring that the apex angle moves from the needle
groove position of the main needle to close the needle
hook of the main needle during the movement of the nee-
dle sleeve, or continues to move up to the needle turning
position. Other structures are similar to those of the first
embodiment and will not be described again.

Embodiment 3

[0034] The compound needle of the present embodi-
ment comprises a main needle and a needle sleeve
sleeving the main needle; a lug boss that protrudes out-
wards is disposed on the right side of the main needle.
An inwards-recessed accommodating groove is formed
in the front side and the rear side of the lug boss respec-
tively and used for placing the apex of the needle sleeve.
An uneven first trajectory surface is formed on one side,
that extends downwards, of the lug boss, and an uneven
second trajectory surface is formed on one side, facing
the main needle, of the needle sleeve. By means of the
mutual cooperation among the first trajectory surface
fluctuating on the main needle, the bump on the main
needle and the second trajectory surface fluctuating as
well on the needle sleeve, the distance between the nee-
dle sleeve and the main needle is changed. When the
apex angle of the needle sleeve is located at the needle
groove position of the main needle, the distance between
the needle sleeve and the main needle is minimum. Then,
during the upward movement of the needle sleeve, as
the convex position of the first trajectory surface is op-
posite to the convex position of the second trajectory sur-
face, the distance between the needle sleeve and the
main needle is increased, such that the needle hook of
the main needle is placed in the apex angle of the needle
sleeve to close the needle hook. When the needle sleeve
continues to move upwards, the distance between the
needle sleeve and the main needle is changed as well
by the bump of the main needle and the second trajectory
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surface, such that the needle sleeve reaches a needle
turning position at the highest point. The trajectory sur-
faces are uneven depending on the movement require-
ments of the needle sleeve, thereby ensuring that the
apex angle moves from the needle groove position of the
main needle to close the needle hook of the main needle
during the movement of the needle sleeve, or continues
to move up to the needle turning position. Other struc-
tures are similar to those of the first embodiment and will
not be described again.

Claims

1. A compound needle in a flat knitting machine, com-
prising a main needle and a needle sleeve sleeving
the main needle; the main needle is elongated, and
a needle hook is disposed at the head of the main
needle, wherein a direction in which the needle hook
is bent is defined as a right side, and a direction op-
posite to the direction in which the needle hook is
bent is defined as a left side; two planes of the main
needle are defined as front and back sides; the main
needle is provided with a lug boss that protrudes
outwards and is positioned below the needle hook;
an inwards-recessed accommodating groove is re-
spectively formed in front and rear sides of the lug
boss; the left side of the main needle is bent inwards
to form an inwards-recessed make-way groove,
wherein,
the top end of the needle sleeve is provided with an
apex angle which is of a hollow structure; a first fas-
tener and a second fastener are disposed on one
side, facing the main needle, of the needle sleeve;
a first concave surface and a second concave sur-
face are formed on the front side and the rear side
of the main needle in sections; the first fastener and
the second fastener are respectively fastened on the
first concave surface and the second concave sur-
face of the main needle; the side, facing the needle
sleeve, of the main needle props against and coop-
erates with the side, facing the main needle, of the
needle sleeve each other, such that when the needle
sleeve moves, the apex angle moves from the ac-
commodating grooves of the main needle to close
the needle hook of the main needle.

2. The compound needle in a flat knitting machine ac-
cording to claim 1, wherein a trajectory surface is
formed on one side, facing the needle sleeve, of the
main needle; a salient point is formed on one side,
facing the main needle, of the needle sleeve; the
salient point cooperates with the trajectory surface
on the main needle, such that when the needle
sleeve moves along the main needle, the apex angle
moves from the accommodating grooves of the main
needle to close the needle hook of the main needle.
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3.

8.

The compound needle in a flat knitting machine ac-
cording to claim 2, wherein the trajectory surface of
the main needle is positioned below the lug boss and
consists of a plurality of smooth concave surfaces
and convex surfaces; the trajectory surface is pro-
vided with a first notch and a second notch; the sa-
lient point on the needle sleeve moves along the tra-
jectory surface; when the apex angle of the needle
sleeve is located in the accommodating groove of
the main needle, the salient point is positioned at the
second notch; when the apex angle of the needle
sleeve moves upwards to close the needle hook of
the main needle, the salient point is positioned at the
first recess.

The compound needle in a flat knitting machine ac-
cording to claim 2, wherein a second salient point is
formed on one side, facing the main needle, of the
tail end of the needle sleeve; the second salient point
props against and moves vertically along the right
side of the bottom of the main needle.

The compound needle in a flat knitting machine ac-
cording to claim 1, wherein a salient point is formed
on one side, facing the needle sleeve, of the main
needle; a trajectory surface is formed on one side,
facing the main needle, of the needle sleeve; the
salient point cooperates with the trajectory surface,
such that when the needle sleeve moves along the
main needle, the apex angle moves from the accom-
modating grooves of the main needle to close the
needle hook of the main needle.

The compound needle in a flat knitting machine ac-
cording to claim 1, wherein a first trajectory surface
is formed on one side, facing the needle sleeve, of
the main needle, and a second trajectory surface is
formed on one side, facing the main needle, of the
needle sleeve; the first trajectory surface props
against and cooperates with the second trajectory
surface each other, such that when the needle
sleeve moves along the main needle, the apex angle
moves from the needle groove position of the main
needle to close the needle hook of the main needle.

The compound needle in a flat knitting machine ac-
cording to any one of claims 1 to 6, wherein a bending
direction of the apex angle at the top end of the nee-
dle sleeve is consistent with a tilting direction of the
tip of the needle hook, that is, the apex is bent to-
wards one side facing away from the main needle;
the lower side of the apex angle of the needle sleeve
is recessed inwards to form a wiring groove that ex-
tends downwards and protrudes outwards to form a
limiting end.

The compound needle in a flat knitting machine ac-
cording to any one of claims 1 to 6, wherein an elastic
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sheet is disposed on one side, facing away from the
main needle, of the needle sleeve and is of an elon-
gated broken line shape.

The compound needle in a flat knitting machine ac-
cording to any one of claims 1 to 6, wherein the nee-
dle sleeve is composed of an intermediate sheetand
two side sheets; the apex angle at the top end of the
needle sleeve consists of two side sheets; one side,
facing the main needle, of each of two side sheets
extends outwards to form two clamping strips; the
corresponding clamping strips on the two side sheets
form the first fastener and the second fastener.

The compound needle in a flat knitting machine ac-
cording to claim 9, wherein the intermediate sheet
and the two side sheets of the needle sleeve are
assembled and molded after being machined sepa-
rately, or the intermediate sheet and the two side
sheets are integrally machined and molded directly.
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