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(54) NEEDLE SELECTING DEVICE FOR WEFT KNITTING MACHINE

(57) A needle guide cam (45) acts on a butt for se-
lecting of a select jack to push down the same forcibly to
a B-position by its protrusion (45a). When a needle is
selected by a first needle selecting actuator (50), a se-
lector is pushed up to a position corresponding to an H-
position of the select jack by a raising portion (48b) of a

selector guide cam for raising (48), thereby to push up
the select jack to the H-position. The protrusion (45a) of
the needle guide cam (45) and the two raising portions
(48a, 48b) of the selector guide cam for raising (48) re-
alize the function of a select jack clear cam of rising and
setting type, thereby to eliminate the moving portions.
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Description

Technical Field

[0001] The present invention relates to a needle se-
lecting device for a weft knitting machine, which selects
knitting operation individually for plenty of knitting nee-
dles installed in a needle bed side by side.

Background Art

[0002] Conventionally, in weft knitting machines, knit-
ting operations have been performed with knitting nee-
dles, that are slidably mounted in plenty of needle
grooves of a needle bed and selected by needle selecting
devices mounted in a carriage which performs recipro-
cating motion along with a longitudinal direction of the
needle bed in order to drive needles by cam systems for
knitting. A knit, a tuck, and a miss are standards for the
knitting operation of the knitting needle. In the knit oper-
ation, a hook at a head of the knitting needle advances
over an end of the needle bed into a knitting space called
as tooth entrance, and a stitch loop currently held till then
is made to clear from the hook. In the tuck operation, the
hook also advances to the tooth entrance but not to ex-
ceed the limit for the stitch loop currently held till then is
made to clear from the hook. In the miss operation, the
hook does not advance to the tooth entrance. In the weft
knitting machines provided with the front side needle bed
and the back side needle bed, both needle beds confront
each other so that the gap between the beds makes the
tooth entrance, and transferring operation for stitch loops
between both needle beds is also possible, and a cam
system for loop transferring is also mounted in the car-
riage.
[0003] Fig. 4 shows a schematic structure of a knitting
needle 1. The knitting needle 1 is of latch type, and the
head end of a needle 2 moves into or from the tooth
entrance, thereby to perform a knitting operation. At the
head end of the needle 2, a hook 3 is provided for forming
a stitch loop and a latch 4 is provided for opening and
closing the hook 3. At the tail end, a needle jack 5 is
connected. A loop transferring piece 6 for holding the
stitch loop during transferring operation is also provided
in the side of an interstitial segment of the needle 2. A
butt for knitting 7 and a butt for loop transferring 8 are
provided on the needle jack 5, that are driven at the time
of operation of knitting, a stitch receiving and so forth.
The tail end of the needle jack 5 is pressured from a
select jack 9. Raising or clearing of the select jack 9 is
controlled by nonexistence or existence of pressure to a
butt for selecting 10. Pressure to the butt for selecting 10
is performed by a presser placed on a trajectory of the
butt for selecting 10. The select jack 9 is pushed up to-
ward the tooth entrance by an action of a selector 11.
The selector 11 has a butt for clearing 12 to push down
the selector 11 at the head end so that it may keep away
from the tooth entrance, and a butt for raising 13 to push

up the selector 11 at the tail end toward the tooth en-
trance. Between the butt for clearing 12 and the butt for
raising 13, a butt for needle selecting 14 is provided at a
position as one of plural predetermined positions, for ex-
ample, eight positions as illustrated. The position of the
butt for needle selecting 14 is set up to differ one after
another with the adjoining knitting needle 1.
[0004] Fig. 5 shows schematically a structure of a nee-
dle groove 15 for housing the knitting needle 1 shown in
Fig. 4. Along a longitudinal direction of the needle bed
16, the carriage runs both ways, and needle plates 17
are installed upright in a fixed pitch on the needle bed
16. The needle groove 15 is formed between adjacent
needle plates 17, and each knitting needle 1 is housed
in the needle groove 15. The head side of the needle bed
16 confronts to the tooth entrance 18. In the tooth en-
trance 18, a movable sinker 19 moves forward and back-
ward with the needle 2 of the knitting needle 1. The mov-
able sinker 19 is biased to advance into the tooth en-
trance 18 by a spring 19a, and acts pushing down knitting
fabric composed by the knitting needle 1 to the lower side
of the tooth entrance 18.
[0005] In the Fig. 5, the select jack 10 and the selector
11 are at base positions that are most separated from
the tooth entrance 18 respectively, and the selector 11
is floating in the needle groove 15 so that needle selection
is possible. When the butt for raising 13 of the selector
11 is pushed up toward the tooth entrance 18, the select
jack 9 will also be pushed up toward the tooth entrance
18. However, even when the butt for clearing 12 of the
selector 11 is pushed down away from the tooth entrance
18, the select jack 9 maintains the pushed up position by
sliding resistance in the needle groove 15. A hollow 11a
is provided on the lower portion of the selector 11, and
a gap is formed between a penetrate member 15a and
the hollow 11a in the needle groove 15. When the butt
for needle selecting 14 of the selector 11 is pressed, the
tail end portion of the selector 11 sinks in the needle
groove 15 until the hollow 11a contacts the penetrate
member 15a and pushing up to the butt for raising 13
stops acting. The selector 11 can be returned to a state
in which the lower part 11b floats in the needle groove
15 and the needle selection is possible, by pushing up
the lower part 11b, in the state even when the selector
11 is sinking in the needle groove 15.
[0006] Fig. 6 shows an example of cam systems 20,
which are mounted in the carriage to select the knitting
needles 1 of Fig. 4 and to perform knitting and transferring
operation selectively. Two couples of cam systems 20
are mounted in one carriage, for example. One couple
of cam systems 20 includes a transfer cam for both send-
ing and receiving 21, a fixed needle raising cam 22, a
movable needle raising cam 23, stitch cams 24, needle
guide cams 25, select jack clearing cams 26, selector
guide cams for clearing 27, selector guide cams for rais-
ing 28, and selector raising cams 29. Selecting needle
actuators 30, a tuck presser 31, half pressers 32, a fixed
presser 33, and a selector floating cam 34 are also in-
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cluded in one couple of cam system 20. Hereinafter, the
cam systems are divided into right and left by a center
line 20a of the carriage, and each cam shall be deter-
mined to belong either to the right-hand side cam system
20 or the left-hand side cam system 20. However, one
part of function of needle selecting for forward side cam
system 20 is also shared by backward side cam system
20.
[0007] The transfer cam for both sending and receiving
21 acts on the butt for loop transferring 8 of the needle
jack 5 shown in Fig. 4, and the fixed needle raising cam
22, the movable needle raising cam 23, and the stitch
cams 24 act on the butt for knitting 7 of the needle jack
5. The stitch cam 24 is also called as a stitch density
setting cam, and movable to adjust quantity for drawing
the knitting needle 1 from the tooth entrance 18. The
transfer cam for sending and receiving 21 and the mov-
able needle raising cam 23 are switched so that it may
appear interchangeably from a bottom board of the car-
riage. The select jack clear cam 26 presses the butt for
selecting 10 of the select jack 9 from the tooth entrance
18 side so that pushes down it compulsorily to a B-posi-
tion which is a base position. The selector guide cam for
clearing 27 pushes down the butt for clearing 12 of the
selector 11 by the clearing portions 27a and 27b protrud-
ed toward the needle selecting actuator 30, and guides
it so that the selector 11 may fall in a base position until
it reaches the position of the needle selecting actuator
30. The selected selector 11 can push up the select jack
9 to an H-position which is the mid-position by the raising
portion 28a protruded from the selector guide cam for
raising 28 to the tooth entrance 18 side, and can push
up the select jack 9 by the selector raising cam 29 to an
A-position which is an advancing position.
[0008] The needle selecting by each needle selecting
actuator 30 is performed by not sinking the butt for needle
selecting 14 of the selector 11 in the needle groove 15.
Once the selector 11 falls into a non-selecting state and
sinks in the needle groove 15, the selector 11 stops re-
ceiving the actions of the selector guide cam for raising
28, the selector raising cam 29 and the needle selecting
actuator 30. When the lower part 11b of the tail end side
of the selector 11 moves to a position where the selector
floating cam 34 exists, the selector 11 in the state of sink-
ing in the needle groove 15 will float, and will come to
receive the actions of the selector guide cam for raising
28, the selector raising cam 29, and the needle selecting
actuator 30.
[0009] Fig. 7A shows a transition state of a position in
the needle is selected at the time of carriage going left-
ward which corresponds to the cam system 20 as the
right-hand side in Fig. 6, and Fig. 7B shows a needle
selecting state by the selector 11. It is assumed that the
case where the cam system 20 shown in right-hand side
of Fig. 6 becomes the backward side, that is, the case
where the carriage mounting the cam system 20 runs to
the left. The needle selection of the knitting needle 1 for
knitting or loop transferring operation to be made by the

right-hand side cam system 20, is performed by two stag-
es of needle selecting actuators 30 with right part of the
left-hand side cam system 20 and left part of the right-
hand side cam system 20. Even if the select jack 9 in
whichever position of A, H, and B, the knitting needle 1
which received an action from the left-hand side cam
system 20, receives needle selecting by the needle se-
lecting actuator 30 on the right part of the left-hand side
cam system 20, after being compulsorily cleared to the
B-position by the select jack clear cam 25 on the right
part of the left-hand side cam system 20. In the first stage
of this needle selecting actuator 30, the needle is selected
when setting the select jack 9 as the A- or H-position after
two stages of needle selection, but the needle is not se-
lected when setting it as the B-position, and then the se-
lector 11 is sunk in the needle groove 15.
[0010] In addition, the selector 11 is pushed down to
a position corresponding to the B-position of the select
jack 9 by the clearing portion 27a of the selector guide
cam for clearing 27 placed in the left-hand side cam sys-
tem 20, and then receives needle selecting. If needle
selecting of the knitting needle 1 is performed, since the
selector 11 will be pushed up to a position corresponding
to the H-position from a position corresponding to the B-
position of the select jack 9 by the raising portion 28a of
the selector guide cam for raising 28, the select jack 9 is
also pushed up to the H-position. Since the selector 11
by which needle selecting is not performed maintains a
position corresponding to the B-position of the select jack
9 and passes the raising portion 28a and the selector
raising cam 29, the select jack 9 also maintains the B-
position.
[0011] The selector 11 pushed up to a position corre-
sponding to the H-position of the select jack 9 by the
raising portion 28a is pushed down to a position corre-
sponding to the B-position of the select jack 9 by the
clearing portion 27b of the selector guide cam 27 placed
in the middle of the right-hand side and left-hand side
cam systems 20. The select jack 9 pushed up to the H-
position by the raising portion 28a maintains the H-posi-
tion.
[0012] If needle selecting of the selector 11 is per-
formed by the needle selecting actuator 30 on the left
part of the right-hand side cam system 20, the selector
11 will be pushed up to a position corresponding to the
A-position of the select jack 9 in response to an action
of the selector raising cam 29, and the select jack 9 will
also be pushed up to the A-position. If needle selecting
of the selector 11 is not performed in the needle selecting
actuator 30 on the left part of the right-hand side cam
system 20, the selector 11 will pass the selector raising
cam 29 in a position corresponding to the B-position of
the select jack 9, and the select jack 9 will maintain the
H-position. That is, in the second stage of the needle
selecting actuator 30, the needle is selected when setting
the select jack 9 as the A-position, the needle is not se-
lected when setting the select jack 9 as the H-position,
and then the selector 11 is sunk in the needle groove 15.
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The selector 11 sunk in the needle groove 15 will float in
the needle groove 15, if the selector clearing cam 34
pushes up the lower part 11b of the tail end side of the
selector 11 from the bottom side of the needle groove 15.
[0013] As shown in Fig. 6, the tuck presser 31, the half
presser 32 and the fixed presser 33 are placed along
trajectories which the butt for selecting 10 of the select
jack 9 passes in the H-position and the B-position. If one
of these pressers presses the butt for selecting 10, the
select jack 9 will sink in the needle groove 15, and the
tail end side of the needle jack 5 will also be depressed
in the needle groove 15, the butt for knitting operation 7
stops receiving actions of the fixed needle raising cam
22 and the movable needle raising cam 23. The tuck
presser 31 and the half presser 32 are changeover types,
and can change over operation of the tuck or the loop
receive for the knitting needle 1 selected to the H-posi-
tion. Assuming the disposing pitch between the cam sys-
tems 20 is P, a fixed presser 33 is placed out of the range
W1 within which a pair of the select jack clear cam 26.
[0014] In addition, the select jack clear cam 26 on the
left part of the right-hand side cam system 20 is in a set-
ting state and does not protrude from a bottom board of
the carriage, in order to give passage to the butt for se-
lecting 10 of the select jack 9 including in the selected
needle. Furthermore, the selector raising cam 29 on the
right part of the left-hand side cam system 20 is also in
the setting state. That is, as for the select jack clear cam
26 and the selector raising cam 29, a state of either rising
or setting is changed over according to a running direction
of the carriage. A drive to change over of either rising or
setting is performed, for example, by using a motor
mounted on the carriage, or is performed by using mag-
net adsorption described in paragraph [0002] in Japa-
nese Patent Application Laid-open No. H05-156553.
However, in the Japanese Patent Application Laid-open
No. H05-156553, not a latch needle such as the knitting
needle 1 but a compound needle which opens and closes
the hook of the needle body with a slider which performs
sliding movement displacement relatively for the needle
body is used.
[0015] In the conventional cam system 20 as shown
in Fig. 6, a pair of the select jack clear cam 26 is placed
on the down side of the needle guide cam 25 so that
positioning of three positions of A, H, and B may be per-
formed after the select jack 9 is reset to the B-position
which is a base position. The select jack clear cam 26
belong to the backward system, however, needs to
change into the setting state so as not to affect the tra-
jectory along which the butt for selecting 10 of the select
jack 9 belong to the needle selected in the H-position or
the A-position gets through.
[0016] At the same time, it results in an upswing of a
cost to manufacture the needle selecting device and in
increase of time and effort of handling or maintenance
that such a moving portion as the select jack clear cam
26 of a rising and setting type is provided.

Disclosure of Invention

[0017] It is an object of the present invention to provide
a needle selecting device for weft knitting machine in
which it is unnecessary to equip a moving portion such
as the select jack clear cam of the rising and setting type.
[0018] The invention is directed to a needle selecting
device for a weft knitting machine, mounted in a carriage
which performs both-way run along with a longitudinal
direction of a needle bed, positioning and changing over
each select jack which controls rising or setting state for
a driving but of each knitting needle, the driving butt re-
ceives an action of a cam system for knitting so as to go
up to a tooth entrance side one after another by three
positions of a base position of non selection, a mid-po-
sition in selection by a first needle selecting actuator, and
an advancing position in selection by a second needle
selecting actuator, the needle selecting device for the
weft knitting machine comprising:

a needle guide cam provided with a protrusion for
acting on a butt for selecting provided with the select
jack and for guiding the select jack to the base po-
sition between the first needle selecting actuator and
the second needle selecting actuator;
a selector guide cam for clearing provided with a first
clearing portion and a second clearing portion,
wherein the first clearing portion guides a selector
to the base position where a needle receives selec-
tion by the first needle selecting actuator, and the
second clearing portion guides the selector to the
base position where the needle receives selection
by the second needle selecting actuator; and
a selector guide cam for raising provided with a first
raising portion and a second raising portion, wherein
the first raising portion guides only the selector se-
lected by the first needle selecting actuator to the
mid-position between the first needle selecting ac-
tuator and the protrusion of the needle guide cam,
the second raising portion guides only the selector
selected by the first needle selecting actuator to the
mid-position between the protrusion of the needle
guide cam and the second clearing portion of the
selector guide cam for clearing.

[0019] Furthermore, the invention is characterized in
that:

the needle selecting actuator, the clearing portion of
the selector guide cam for clearing and raising por-
tion of the selector guide cam for raising positioned
at one end of the cam system for knitting mounted
in the carriage, are operated respectively as said first
needle selecting actuator, said first clearing portion,
and said first raising portion, when said end becomes
backward; and are operated respectively as said
second needle selecting actuator, said second clear-
ing portion, and said second raising portion, when
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said end becomes forward.

[0020] Furthermore, the invention is characterized in
that:

a presser for pressing said butt for selecting in the
setting state when said select jack is positioned in
said base position, being made to start from said
second clearing portion of said selector guide cam
for clearing.

[0021] Furthermore, the invention is characterized in
that:

stitch cams are placed within the pressing range of
said presser.

[0022] According to the present invention, if the needle
selecting of the selector is performed by the first needle
selecting actuator, since it can raise by the second raising
portion of the selector guide cam for raising to the mid-
position even if the selector is also cleared to the base
position when the select jack is guided to the base posi-
tion by the protrusion of the needle guide cam, the select
jack cleared to the base position by the protrusion can
be raised to the mid-position. Furthermore, since the se-
lector which acts as in non-needle selected state by the
first needle selecting actuator is not raised by the second
raising portion of the selector guide cam for raising, it can
maintain the select jack at the base position to which it
is cleared by the protrusion. The guidance to the selector
by the first raising portion of the selector guide cam for
raising does not affect positioning. When a running di-
rection of the carriage is reversed, functions of the first
raising portion and the second raising portion will be
switched on the selector guide cam for raising. In case
the two raising portions are fixed, backward side raising
portion can be reflected by the result of the first needle
selecting actuator according to the running direction of
the carriage, the function of the select jack clearing cam
of an rising and setting type is brought to realization with
a fixed type protrusion and the first and the second raising
portions of the selector guide cam for raising placed be-
tween the first and the second needle selecting actuators.
Since a moving portion such as the select jack clear cam
of the rising and setting type can become unnecessary,
improvement in cost reduction and the stability of oper-
ation can be achieved.
[0023] Furthermore, according to the present inven-
tion, the needle selecting actuator at the end of the cam
system for knitting mounted in the carriage, the clearing
portion of the selector guide cam for clearing, and the
raising portion of the selector guide cam for raising can
be operated respectively as the first needle selecting ac-
tuator, the first clearing portion, and the first raising por-
tion, when the end becomes the backward side. Moreo-
ver, since the needle selecting actuator at the end of the
cam system for knitting, the clearing portion of the selec-

tor guide cam for clearing, and the raising portion of the
selector guide cam for raising are operated respectively
as the second needle selecting actuator, the second
clearing portion, and the second raising portion when the
running direction of the carriage is reversed and the end
becomes the forward side, the width required for the end
of the carriage can also be reduced.
[0024] Furthermore, according to the present inven-
tion, a result of needle selecting by the first needle se-
lecting actuator reflects to the selection by the second
raising portion of the selector guide cam for raising. Since
the first needle selecting actuator is set to non-selected
state when the select jack sets to the base position, the
position of the select jack can maintain the base position
at the second raising portion. Since the presser which
acts on the butt for selecting of the select jack is made
to start from the second clearing portion of the selector
guide cam for clearing which follows the second raising
portion, the width necessary only for the needle selecting
portion is decreased, so that the width of the knitting por-
tion can be expanded than conventional method, and
stabilization of knitting can be achieved or the width of
the knitting portion as equivalent to conventional method
can achieve a miniaturization of the carriage.
[0025] Furthermore, according to the present inven-
tion, since the stitch cam is placed within the limits for
the presser to press the butt for selecting into the setting
state when the select jack is positioned at base position,
the butt for knitting of the knitting needle can be made to
pass the stitch cam without interfering in the knitting op-
eration.

Brief Description of Drawing

[0026]

Fig. 1 is a plan view showing a schematic construc-
tion of a cam system 40 including a needle selecting
device 39 for a weft knitting machine as one embod-
iment of the present invention.
Fig. 2A is a figure showing a transition state of a
position in needle selecting at the time of carriage
going leftward for the cam system 40 on the right-
hand side of Fig. 1.
Fig. 2B is a figure showing a needle selecting state
by a selector 11 corresponding to Fig. 2A.
Fig. 3A is a figure showing a transition state of a
position in needle selecting at the time of carriage
going leftward about the cam system 40 on the right-
hand side of Fig. 1.
Fig. 3B is a figure showing a transition state of a
position in needle selecting at the time of carriage
going rightward about the cam system 40 on the
right-hand side of Fig. 1.
Fig. 4 is a side view showing a schematic construc-
tion of the conventional knitting needle 1.
Fig. 5 is a side cross-sectional view showing sche-
matically a construction of the needle groove 15
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housing the knitting needle 1 shown in Fig. 4.
Fig. 6 is a plan view showing a schematic construc-
tion of the conventional cam system 20.
Fig. 7A is a figure showing a transition state of a
position in needle selecting at the time of carriage
going leftward for the cam system 20 on the right-
hand side of Fig. 6.
Fig. 7B is a figure showing a needle selecting state
by a selector 11 corresponding to Fig. 7A.

Best Mode for Carrying Out the Invention

[0027] Fig. 1 shows a schematic construction of a cam
system 40 including a needle selecting device 39 for weft
knitting machine as one embodiment of the present in-
vention. This cam system 40 has similar function for the
knitting needle 1 shown in Fig. 4 about knitting and loop
transferring operation to the cam system 20 shown in
Fig. 6. Two couples of cam systems 40 are mounted in
one carriage as like as the cam system 20, for example.
One couple of the cam systems 40 is divided by a center
line 40a, and includes a transfer cam for both sending
and receiving 41, a fixed needle raising cam 42, a mov-
able needle raising cam 43, stitch cams 44, needle guide
cams 45, a selector guide cams for clearing 47, selector
guide cams for raising 48, selector raising cams 49, nee-
dle selecting actuators 50, a tuck presser 51, half press-
ers 52, a fixed presser 53, and a selector floating cam
54. The transfer cam for both sending and receiving 41
and the movable needle raising cam 43 which is provided
in the tooth entrance side of central portion are of change-
over type and changed over by turns so that one pro-
trudes from a bottom board of the carriage but the other
does not protrude. The stitch cams 44 are movable cam
so that the backward side stitch cam 44 works to adjust
stitch density which is a drawing quantity determined by
pulling backward the knitting needle 1 from tooth en-
trance. Although any movable part equivalent to the se-
lect jack clear cam 25 of the rising and setting type as
shown in Fig. 6 is not included, the same function is re-
alized by a protrusion 45a protruded from the central por-
tion on a downside of needle guide cam 45.
[0028] As the needle selecting device 39 for weft knit-
ting machine, for example, at the time of going leftward
of the carriage, for the right-hand side cam system 40,
the needle selecting actuator 50 on the right part of the
left-hand side cam system 40 functions as a first needle
actuator, and the needle selecting actuator 50 on the left
part of the right-hand side cam system 40 functions as a
second needle selecting actuator. Furthermore, at the
time of going rightward of the carriage, the needle se-
lecting actuator 50 on the right part of the right-hand side
cam system 40 functions as the second needle selecting
actuator. The same needle selecting actuator 50 func-
tions as the first needle actuator at the time of going left-
ward before reversal direction from going rightward. Al-
though such an operation of the needle selecting actuator
50 is the same as that of the cam system 20 of Fig. 6,

the needle guide cam 45 which has the protrusion 45a,
and the selector guide cam for raising 48 which has the
two raising portions 48a and 48b differ from the needle
guide cam 25 and the selector guide cam for raising 28
of Fig. 6, in the needle selecting device 39 for weft knitting
machine.
[0029] The needle guide cam 45 acts on the butt for
selecting 10 of the select jack 9 of Fig. 4, as well as the
needle guide cam 25 of Fig. 6, and if it is the A-position
which is an advancing position, it will be compulsorily
pushed down to the tail end side till the H-position which
is the mid-position. The selector 11 is pushed down to a
position corresponding to the B-position of the select jack
9 by the clearing portion 47a of the selector guide cam
for clearing 47. That is, in the first needle actuator, the
needle is selected in the state where the select jack 9 is
at the H-position or the B-position. The protrusion 45a of
the needle guide cam 45 acts on the butt for selecting 10
of the select jack 9, and compulsorily pushes it down to
the B-position. However, a second raising portion 48b of
the selector guide cam for raising 48 is provided between
the protrusion 45a and the second needle selecting ac-
tuator, the selector 11 which is in the needle selecting
state by the first needle actuator is pushed up from a
position corresponding to the B-position of the select jack
9 to a position corresponding to the H-position. Thus, the
select jack 9 is also pushed up to the H-position.
[0030] In addition, the first raising portion 48a of the
selector guide cam for raising 48 is provided between
the first needle actuator and the protrusion 45a of the
needle guide cam 45, and pushes up the selector 11,
which is in the needle selecting state by the first needle
actuator and at a position corresponding to the B-position
of the select jack 9, to a position corresponding to the H-
position of the select jack 9. Even if the selector 11 is
pushed up to the position corresponding to the H-position
of the select jack 9 and the select jack 9 is pushed up to
the H-position, the pushing up function of the first raising
portion 48a becomes invalid since the select jack 9 is
again pushed down to a position corresponding to the B-
position of the select jack 9 by the protrusion 45a of the
needle guide cam 45. However, the first raising portion
48a at the time of going leftward of the carriage functions
as the second raising portion at the time of going right-
ward of the carriage, and performs an effective action to
push up the selector 11 which is pushed down to a po-
sition corresponding to the B-position of the select jack
9 by the protrusion 45a of the needle guide cam 45, till
a position corresponding to the H-position of the select
jack 9. That is, even if the action as the first raising portion
48a is invalid, the action as the second raising portion
becomes effective after a running direction of the carriage
is reversed, and an effective function can be realized by
the fixed type protrusion 45a without providing a select
jack clear cam of an rising and setting type in the needle
guide cam 45.
[0031] The selector raising cam 49 acts on the butt for
raising 13 of the selector 11 in the state where the needle
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is selected by the second needle selecting actuator 50,
and pushes up the selector 11 to a position corresponding
to the A-position of the select jack 9. When the selector
11 is pushed up to a position corresponding to the A-
position of the select jack 9, the select jack 9 will also be
pushed up to the A-position.
[0032] The tuck presser 51 and the half presser 52,
and the fixed presser 53 are placed along trajectories
which the butt for selecting 10 of the select jack 9 passes
through in the H-position and the B-position among three
positions, A, H, and B. When one of these pressers press-
es the butt for selecting 10, the select jack 9 will sink in
the needle groove 15 of Fig. 5. Since the head side of
the select jack 9 presses the tail end side of the needle
jack 5 from the upper portion, the tail end side of the
needle jack 5 also sinks in the needle groove 15, so that
the butt for knitting 7 stops receiving an action of the fixed
needle raising cam 42 and the movable needle raising
cam 43. The tuck presser 51 and the half pressers 52
are changeover types, and can change over operation
of the tuck or the stitch receiving with the knitting needle
1 selected to the H-position.
[0033] The butt for clearing 12 and the butt for raising
13 of the selector 11 are guided so that they may be
pinched by the selector guide cam for clearing 47 and
the selector guide cam for raising 48. However, hollow
shape corresponding to protrusion shape of the selector
raising cam 49 is provided in the selector guide cam for
clearing 47 which faces a portion in which the selector
raising cam 49 is provided. In addition, the selector rais-
ing cam 49 is of a rising and setting type as well as the
selector raising cam 29 of Fig. 6.
[0034] The needle selecting actuator 50 presses the
butt for needle selecting 14 provided in the selector 11
of the knitting needle 1 which is not selected, and de-
creases a protrusion amount of the butt for raising 13
from the needle groove 15. When the protrusion amount
of the butt for raising 13 becomes reduced, the selector
11 will cease to receive the action of the selector guide
cam for raising 48 and the selector raising cam 49.
[0035] The end of the fixed presser 53 of each cam
system 40 can be placed to near protrusion 45a of the
needle guide cam 45. However, it is necessary to leave
a path along which the butt for selecting 10 of the select
jack 9 pass through to the H-position or the A-position.
That is, in the needle selecting device 39 for weft knitting
machine, the width W2 of a portion in which the fixed
presser 53 cannot be placed, is able to be limited within
an area near the protrusion 45a of the needle guide cam
45 among needle selecting portions. As compared with
the width W1 of Fig. 6, the width W2 of Fig. 1 can be
made small enough. Therefore, if the disposing pitch P
of the cam system 40 is made the same as the disposing
pitch P of the cam system 20 of Fig. 6, the range of the
stitch cam 44 can be made large, and the stability of yarn
feeding in the knitting operation of the knitting needle 1
etc. can be improved.
[0036] Figs.2A and 2B correspond to Figs. 7A and 7B,

Fig. 2A shows a transition state of a position in needle
selecting at the time of carriage going leftward for the
cam system 40 on the right-hand side of Fig. 1, and Fig.
2B shows a needle selecting state of the selector 11. As
mentioned above, if a position of the select jack 9 is the
A-position as an advancing position at the time of knitting
by the cam system 40 of left-hand side which runs ahead,
the select jack 9t will be pushed down compulsorily to
the H-position as the mid-position by a portion on the left-
hand side of the needle guide cam 45 placed on an in-
termediate space. The selector 11 is pushed down to a
position corresponding to the B-position of the select jack
9 by the clearing portion 47a formed on the selector guide
cam for clearing 47 placed in the left-hand side cam sys-
tem 40, and receives needle selection by the needle se-
lecting actuator 50 at the right part of the cam system 40
on the left-hand side used as the first needle selecting
actuator. If the position of the select jack 9 is the H-po-
sition or the B-position at preceding time, the select jack
9 does not receive change of a position. The selector 11
which received needle selection by the first needle actu-
ator is pushed up to a position corresponding to the H-
position of the select jack 9 by the first raising portion 48a
of the selector guide cam for raising 48. Since the butt
for needle selecting 14 of the selector 11 shown in Fig.
5 is sunk in the needle groove 15 and the butt for raising
13 is also sunk in the needle groove 15 without receiving
the needle selection, the butt for raising 13 does not re-
ceive the pushing up action of the first raising portion 48a
and keeps a position corresponding to the B-position of
the select jack 9. The select jack 9 at the H-position is
compulsorily pushed down to the B-position by the pro-
trusion 45a of the needle guide cam 45. The selector 11
is also pushed down to a position corresponding to the
B-position of the select jack 9.
[0037] When the selector 11 reaches a position of the
second raising portion 48b of the selector guide cam for
raising 48, the second raising portion 48b pushes up the
selector 11 which is selected by the first needle selecting
actuator from a position corresponding to the B-position
of the select jack 9 to a position corresponding to the H-
position of the select jack 9. The selector 11 in the non-
selecting state does not receive the action of the raising
portion 48b, and keeps a position corresponding to the
B-position of the select jack 9. The selector 11 pushed
up to a position corresponding to the H-position of the
select jack 9 is pushed down to a position corresponding
to the B-position of the select jack 9 by the second clear-
ing portion 47b of the selector guide cam for clearing 47
after pushing up the select jack 9 to the H-position, and
receives the needle selection by the needle selecting ac-
tuator 50 on the left part of the cam system 40 of the
right-hand side used as the second needle selecting ac-
tuator. At this needle selecting actuator 50, the needle
selection is performed when making the knitting needle
1 into the A-position, and the select jack 9 is also pushed
up to the A-position since the butt for raising 13 of the
selector 11 will be pushed up to a position corresponding
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to the A-position of the select jack 9 by the action of the
selector raising cam 49 if the needle is selected. When
the cam system 40 shown in the right-hand side of Fig.
1 becomes the preceding side, the left-hand side cam
system 40 operates as well as the above-mentioned cam
system 40 in the right-hand side.
[0038] As mentioned above, in the needle selecting
device 39 for weft knitting machine mounted in the car-
riage which performs the both-way run along with a lon-
gitudinal direction of the needle bed 16, the select jack
9 for controlling either rising state or setting state to de-
termine whether the butt for knitting 7 as a driving butt of
each knitting needle 1 receives the action of the cam
system 40 for knitting or not, is changed over with three
positions of the B-position which is base position, the H-
position which is mid-position and the A-position which
is advancing position by two steps of selections to the
selector 11 by the first and second needle selecting ac-
tuators 50. In the needle selecting device 39, the needle
guide cam 45, the selector guide cam for clearing 47,
and the selector guide cam for raising 48 are included.
The needle guide cam 45 is provided with the protrusion
45a between the first needle selecting actuator 50 and
the second needle selecting actuator 50, and the cam
acts on the butt for selecting 10 of the select jack 9 as
the butt for needle selecting, moves the select jack 9 of
the A-position to the H-position until it reaches the first
needle selecting actuator 50. By such a needle guide
cam 45, the knitting needle 1 in the A-position can also
be cleared to the B-position.
[0039] The selector guide cam for clearing 47 has a
first clearing portion 47a a and a second clearing portion
47b. The first clearing portion 47a pushes down the se-
lector 11 to a position corresponding to the B-position of
the select jack 9 so as to receive the needle selection at
the first needle selecting actuator 50. The second clear-
ing portion 47b pushes down the selector 11 to a position
corresponding to the B-position of the select jack 9 so as
to receive the needle selection at the second needle se-
lecting actuator 50.
[0040] The selector guide cam for raising 48 includes
a first raising portion 48a for displacing the selector 11,
which is at a position corresponding to the B-position of
the select jack 9 in the needle selecting state by the first
needle selecting actuator 50, to a position corresponding
to the H-position of the select jack 9 until it reaches the
protrusion 45a of the needle guide cam 45, and a second
raising portion 48b for displacing the selector 11, which
is in the selected state displaced to a position correspond-
ing to the B-position of the select jack 9 by the protrusion
45a of the needle guide cam 45, to a position correspond-
ing to the H-position of the select jack 9 until it reaches
the second needle selecting actuator 50. If the needle
selecting state is selected by the first needle actuator 50,
even if the select jack 9 is lowered to the B-position by
the protrusion 45a of the needle guide cam 45, since the
selector 11 can be made to advance to a position corre-
sponding to the H-position of the select jack 9 by the

second raising portion 48b of the selector guide cam for
raising 48, the select jack 9 is able to be positioned to
the H-position for the select jack 9 if the needle is not
selected at the second needle selecting actuator 50. If
the needle is selected by the second needle selecting
actuator, the selector 11 can be further pushed up to a
position corresponding to the A-position of the select jack
9, and the select jack 9 can also be pushed up to the A-
position.
[0041] In this embodiment, the function of the select
jack clear cam 26 of the rising and setting type as shown
in Fig. 6 is realizable by the fixed type protrusion 45a of
the needle guide cam 45 placed between the first and
second needle selecting actuators 50, and by the two
raising portions 48a and 48b of the selector guide cam
for raising 48, and the width W2 required for the needle
selecting portion can be decreased. Furthermore, since
the moving portion such as the select jack clear cam 26
of the rising and setting type shown in Fig. 6 can be elim-
inated, improvement in cost reduction or stability of op-
eration can be achieved.
[0042] Fig. 3A shows a transition state of the cam sys-
tem 40 on the right-hand side of Fig.1, which precedes
at the time of carriage going leftward, and Fig. 3B shows
a transition state of needle selecting at the time of car-
riage going rightward. As shown in Fig. 3B, in the cam
system 40 which goes ahead at the time of carriage going
rightward, the needle selecting actuator in the right part
functions as the second needle selecting actuator, the
right-hand side selector raising cam 49 rises, and the
selector 11 which is in the needle selecting state, is
pushed up to a position corresponding to the A-position
of the select jack 9. As shown in Fig. 3A, at the time of
going leftward before inverting a running direction of the
carriage from leftward to rightward, the selector raising
cam 49 of this right-hand side will be in the setting state,
and the needle selecting actuator 50 will function also as
the first needle actuator.
[0043] In addition, such a construction in the needle
groove 15 as shown in Fig. 5, at the time of preceding
leftward, is able to go out of the carriage in a state where
the select jack 9 is selected, floating and pushed down
to the B-position by the protrusion 45a of the needle guide
cam 45, for example, when the knitting operation is in-
terrupted in order to perform maintenance work etc, there
is might be a possibility that the selector 11 might be sunk
in the needle groove 15. Therefore, the raising portion
48c is provided in the selector guide cam for raising 48,
and the operation going out of the carriage is performed
after the selector 11 of the needle selecting state is
pushed up to a position corresponding to the H-position
of the select jack 9.
[0044] Thus, since the needle selecting actuator 50 of
the end of the cam system 40 for knitting mounted in the
carriage is operated as the first needle selecting actuator
when the end becomes the backward side, and the nee-
dle selecting actuator 50 is operated as the second nee-
dle selecting actuator when the running direction of the
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carriage is inverted and the end becomes the forward
side, the width required for the end of the carriage can
also be decreased.
[0045] In the cam system 20 shown in Fig. 6, the fixed
presser 33 cannot be placed in the range of the width
W1 including the space between outside heads of the
select jack clear cam 26. The range for the stitch cam 24
being able to be placed in each cam system 20, corre-
sponds to the space between both outside ends of the
fixed presser 33. When the size of the width direction of
the carriage is restricted and the disposing pitch P be-
tween the cam systems 20 is also fixed, a gap between
the stitch cams 24 will become narrow if the width W1 by
which the select jack clear cam 26 is placed becomes
large within disposing pitch P between the cam systems
20. If the gap between the stitch cams 24 becomes nar-
row, a position which makes the hook 3 of the knitting
needle 1 advance to the tooth entrance 18, and receives
knitting yarn will become difficult to be stabilized. If the
gap between the stitch cams 24 is made large, it will be
necessary to enlarge the disposing pitch P of the cam
system 20, the size of the width direction of the carriage
will become large, and a miniaturization will become dif-
ficult. Furthermore, if the size of the width direction of the
carriage becomes large, even when composing knitting
fabric of the same knitting width, the carriage needs to
run more distance than the sum of the knitting width and
the width of the carriage, and the productivity also reduc-
es.
[0046] In particular, if the width of the fixed presser 53
is made large, it will become easy to restrict the range
between the stitch cams 24 within the limit of the fixed
presser 53, and it will become possible to continue press-
ing the butt for selecting 10 of the select jack 9 by the
fixed presser 53 at the time of the B-position is selected,
so that the butt for knitting 7 of the needle jack 5 in the
knitting needle 1 which received needle selection of the
miss, is able to pass through the stitch cam 44 with no
relation.
[0047] If the gap between the stitch cams 44 is made
equivalent to the stitch cams 24 of Fig. 6, a decrement
from the width W1 to the width W2 which the needle se-
lecting portion requires, is able to reflect in disposing pitch
P between the cam systems 40, so that the gap between
the cam systems 40 can be narrowed, and a miniaturi-
zation of the carriage can also be achieved.
[0048] Although the two sets of the cam systems 40
are mounted in the carriage in the above explanation,
one set or three or more sets can also be mounted. Fur-
thermore, in the needle selecting actuator 50, although
one knitting needle is selectable from eight adjoining knit-
ting needles, the number of the selectable knitting nee-
dles can also be changed according to an placing pitch
of the knitting needle, etc. Moreover, as the knitting nee-
dle, not only a latch needle but a compound needle etc.
can also use.

Industrial Applicability

[0049] In a needle selecting device for weft knitting ma-
chine, moving portion such as a select jack clear cam of
an rising and setting type can be eliminated.

Claims

1. A needle selecting device for a weft knitting machine,
mounted in a carriage which performs both-way run
along with a longitudinal direction of a needle bed,
positioning and changing over each select jack which
controls rising or setting state for a driving but of each
knitting needle, the driving butt receives an action of
a cam system for knitting so as to go up to a tooth
entrance side one after another by three positions
of a base position of non selection, a mid-position in
selection by a first needle selecting actuator, and an
advancing position in selection by a second needle
selecting actuator, the needle selecting device for
the weft knitting machine comprising:

a needle guide cam provided with a protrusion
for acting on a butt for selecting provided with
the select jack and for guiding the select jack to
the base position between the first needle se-
lecting actuator and the second needle selecting
actuator;
a selector guide cam for clearing provided with
a first clearing portion and a second clearing por-
tion, wherein the first clearing portion guides a
selector to the base position where a needle re-
ceives selection by the first needle selecting ac-
tuator, and the second clearing portion guides
the selector to the base position where the nee-
dle receives selection by the second needle se-
lecting actuator; and
a selector guide cam for raising provided with a
first raising portion and a second raising portion,
wherein the first raising portion guides only the
selector selected by the first needle selecting
actuator to the mid-position between the first
needle selecting actuator and the protrusion of
the needle guide cam, the second raising portion
guides only the selector selected by the first nee-
dle selecting actuator to the mid-position be-
tween the protrusion of the needle guide cam
and the second clearing portion of the selector
guide cam for clearing.

2. The needle selecting device for the weft knitting ma-
chine according to claim 1, wherein the needle se-
lecting actuator, the clearing portion of the selector
guide cam for clearing and raising portion of the se-
lector guide cam for raising positioned at one end of
the cam system for knitting mounted in the carriage,
are operated respectively as said first needle select-
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ing actuator, said first clearing portion, and said first
raising portion, when said end becomes backward;
and are operated respectively as said second needle
selecting actuator, said second clearing portion, and
said second raising portion, when said end becomes
forward.

3. The needle selecting device for the weft knitting ma-
chine according to claim 1 or 2, wherein a presser
for pressing said butt for selecting in the setting state
when said select jack is positioned in said base po-
sition, being made to start from said second clearing
portion of said selector guide cam for clearing.

4. The needle selecting device for the weft knitting ma-
chine according to claim 3, wherein stitch cams are
placed within the pressing range of said presser.
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