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gripping and cutting the knitting yarns by the two gripping
portions (5 and 6) can be performed by the single oper-
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Description
Technical Field

[0001] The present invention relates to an edge yarn
treatment device for a flatbed knitting machine, which is
capable of catching a knitting yarn extending from a knit-
ting needle to ayarn feeder, to hold or cut it when a knitted
fabric is knitted by a flatbed knitting machine.

Background Art

[0002] Ingeneral,anedgeyarntreatmentdevice which
is capable of catching a knitting yarn extending from a
knitting needle to a yarn feeder to hold or cut it is com-
bined in the flatbed knitting machine (See Patent Citation
1, for example). Patent Citation 1 discloses two sepa-
rately movable gripper units, one of which is provided
with a scissor-like cutter and is driven by turning of a drive
shaft which works as a track in guiding the movement. A
cam mechanism is formed between the both gripper
units, for driving the cutter. The cam mechanism is actu-
ated along the direction along which the track shaft ex-
tends. The knitting yarn is cut with the cutter when it is
in the state of being gripped by each of the two grippers.
An edge yarn resulting from the cutting of the knitting
yarn can be treated in the same manner as illustrated in
Fig. 20 of Patent Citation 1.

[0003] Another edge yarn cutting and gripping device
is also disclosed which is structured so that the scissor-
like cutter is driven together with the gripper by the turning
of the drive shaft to guide the gripper unit (See Patent
Citation 2, for example). The device disclosed by Patent
Citation 2 is structured so that when the drive shaft is
shifted angularly in one direction and returned from the
reference angle, the gripper can be moved down into a
needle bed gap to catch and grip the knitting yarn ex-
tending from the knitted fabric to the yarn feeder at some
midpoint in it. In the middle of the downward movement
of the griper into the needle bed gap, the scissor-like
cutter is opened and is held in its opened state even after
the gripper is moved up, so that the knitting yarn is pulled
up in the opened cutter. When the drive shaft is shifted
angularly in the opposite direction and returned from the
reference angle, only the cutter is closed, so that the knit-
ting yarn gripped by the gripper is cut with the cutter on
the side near the knitted fabric.

Patent Citation 1: Japanese Unexamined Patent
Publication No. 2005-89933
Patent Citation 2: Japanese Unexamined Patent
Publication No. Hei 8-325901

Disclosure of the Invention

Technical Problem

[0004] Patent Citation 2 discloses a structure of the
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flatbed knitting machine for knitting right and left gloves
simultaneously, using two knitting yarn cut and grip de-
vices for doing the treatment of the edge yarns of fingers
of the gloves, while doing the set up. However, each of
the knitting yarn cut and grip devices merely has the func-
tion of cutting the knitting yarn and gripping it on the yarn
feeder side until the next set up. After the cutting, the
edge yarn on the knitted fabric side is released from the
gripper, so that the treatment as is illustrated in Fig. 20
of Patent Citation 1 cannot be done. Also, although the
knitting yarn is caught and gripped in the state of being
able to be cut with the cutter in the way that the drive
shaft is shifted angularly in one direction and returned
from the reference angle to move the grippers up and
down, the drive shaft must be shifted angularly in the
opposite direction from the reference angle, for cutting
the knitting yarn with the cutter. This means that two steps
of the one reciprocating motion of the drive shaft in one
direction from the reference angle and another recipro-
cating motion of the same in the opposite direction there-
from are necessary for the turning of the drive shaft to
drive the gripper and the cutter so as to grip and cut the
knitting yarn, where the reciprocating angular displace-
ment of the drive shaft is taken as a single step.

[0005] The edge yarn treatment of Patent Citation 1
requires that the cam mechanism be driven along the
direction along which the drive shaft extends, in order to
actuate the cutter. Thus, this edge yarn treatment re-
quires two steps of driving the gripper by the turning of
the drive shaft and driving the cam mechanism along the
drive shaft, thus involving complicated control and long
operating time. In addition, when the cam mechanism is
driven along the drive shaft to actuate the cutter, the grip-
per units must be stably held with respect to the drive
shaft. For stability of the fixed position of the gripper units,
the gripper units are required to have a somewhat in-
creased resistance to slippage when moved along the
drive shaft. As the resistance to slippage increases, the
gripper units decrease in movement speed when being
moved along the drive shaft and resultantly a motor as
a driving source for the movement is also increased in
size.

[0006] Itis anobject of the present invention to provide
an edge yarn treatment device for a flatbed knitting ma-
chine which is capable of driving two grippers and a cutter
to grip and cut a knitting yarn in a single operation of
turning of the drive shaft.

Technical Solution

[0007] The present invention provides an edge yarn
treatment device for a flatbed knitting machine, which
provided with:

a pair of units, each having grippers which are sep-
arately movable over a needle bed gap of the flatbed
knitting machine and are advanced to or retracted
from the needle bed gap to catch and grip a knitting
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yarn, and

a pair of drive shafts extended over the needle bed
gap, the drive shafts being able to respectively drive
the units in a manner so as to move the grippers
toward or away from the needle bed gap by turning
of the drive shafts,

one of the units being provided with a scissor-like
cutter capable of cutting the knitting yarn gripped be-
tween both of the grippers,

the edge yarn treatment device further comprising a
switching mechanism which is driven by one of the
drive shafts in such an associated relationship that
when the grippers of the unit driven by the drive shaft
are on the way of moving toward the needle bed gap,
the cutter can be opened, while on the other hand,
when they are on the way of moving away therefrom,
the cutter can be closed, so as to switch opening or
closing movement of the cutter.

[0008] In the present invention, said switching mech-
anism comprises:

a driving member mounted on said one drive shaft
and having two abutment lugs projecting at spaced
points, and

a switching member which is mounted on said unit
mounting the cutter thereon and is disposed in such
a position that when the drive shaft mounting the
driving member thereon is turned, the switching
member can be alternately abutted with two abut-
ment lugs to selectively open or close the cutter by
abutment with one or the other of the abutment lugs.

[0009] In the present invention, said driving member
is mounted on a different unit from said unit mounting the
cutter thereon and is driven in a combined manner by
the drive shaft for driving the grippers in that unit. Advan-
tageous Effects

[0010] According to the present invention, a pair of
units, each having grippers, are separately movable over
the needle bed of the flatbed knitting machine. The grip-
pers are moved toward or away from the needle bed gap
by turning of the drive shafts. One of the units is provided
with the scissor-like cutter. The switching mechanism
may be driven by one of the drive shafts in such an as-
sociated relationship that when the grippers of the unit
driven by the drive shaft are on the way of moving toward
the needle bed gap, the cutter can be opened, while on
the other hand, when they are on the way of moving away
therefrom, the cutter can be closed. The other gripper
can be moved toward the needle bed gap by turning of
the other drive shaft. Thus, the two grippers and the cutter
can be driven for the gripping and the cutting of the knit-
ting yarn in a single operation of the turning of both of
the driving shafts. The drive shaft for driving the cutter
may be separate from the drive shaft for driving the grip-
pers of the unit mounting the cutter thereon, to carry out
the gripping of the knitting yarn with the grippers and the
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cutting of the knitting yarn with the cutter separately. The
drive shaft for driving the cutter may be common with the
drive shaft for driving the grippers of the unit mounting
the cutter thereon, to carry out the gripping of the knitting
yarn with those grippers only and the cutting of the knitting
yarn continuously.

[0011] According to the present invention, since the
two abutment lugs on the driving member are spaced
from each other, an angle of the drive shaft at which the
cutter begins to be opened when the grippers are moved
toward the needle bed gap and an angle of the drive shaft
at which the cutter begins to be closed when the grippers
are moved away from the needle bed gap can be varied
with each other. This varied angle can provide a preferred
timing in opening or closing the cutter even when the
turning of the drive shafts is carried out in a single oper-
ation.

[0012] According to the present invention, the driving
member of the switching mechanism for switching the
opening or closing movement of the cutter and the switch-
ing lever are provided in two separate units, respectively.
The opening or closing movement of the cutter cannot
be switched until the two separate units are moved close
to each other to an extent that the abutment lugs of the
driving member are nearly abutted with the switching
member. Accordingly, although the grippers and the cut-
ter can be driven in a single operation of the turning of
the single drive shaft, only the grippers may also be driven
when the two units are separated from each other.

Brief description of drawings
[0013]

[Fig.1] Fig. 1 is a front view simplistically showing a
schematic configuration of an edge yarn treatment
device 10 for a flatbed knitting machine of a certain
embodiment of the present invention.

[Fig.2] Figs. 2 are a plan view, a front view and a
right side view showing the configuration of a left
gripper unit 3 of Fig. 1.

[Fig.3] Figs. 3 are a plan view, a left side view and a
front view showing the configuration of a right gripper
unit 4 of Fig. 1.

[Fig.4] Figs. 4 are a plan view, a front view and a
right side view showing the configuration of a base
member 10 of Fig. 1.

[Fig.5] Figs. 5 are a plan view, a front view and a
right side view showing the configuration of a stop
member 11 of Fig. 1.

[Fig.6] Figs. 6 are a plan view, a left side view and a
front view showing the configuration of a stop mem-
ber 12 of Fig. 1.

[Fig.7] Figs. 7 are a left side view and a front view
showing the configuration of a link linkage member
13 of Fig. 1.

[Fig.8] Figs. 8 are a front view and a right side view
showing the configuration of a link driving member
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15 of Fig. 1.

[Fig.9] Figs. 9 are a front view and a right side view
showing the configuration of a link driving member
1 of Fig. 1.

[Fig.10] Figs. 10 are a front view and a right side view
showing the configuration of a link driven member
17 of Fig. 1.

[Fig.11] Figs. 11 are a plan view, a front view, a right
side view showing the configuration of a hook mem-
ber 23 of Fig. 2, and an enlarged view of the same
in the vicinity of the tip end.

[Fig.12] Figs. 12 are a plan view, a front view, and a
right side view showing the configuration of a presser
member 25 of Fig. 2.

[Fig.13] Figs. 13 are a front view and a right side view
showing the configuration of a movable blade mem-
ber 28 of Fig. 2.

[Fig.14] Figs. 14 are a front view and a right side view
showing the configuration of a stationary blade mem-
ber 29 of Fig. 2.

[Fig.15] Figs. 15 are a front view and a right side view
showing the configuration of a switching lever 21 of
Fig. 2.

[Fig.16] Figs. 16 are a front view and a right side view
showing the configuration of an eccentric collar 30
of Figs. 2 and 3,

[Fig.17] Figs. 17 are a simplified front view and a
simplified right side view showing the state in which
the edge yarn treatmentdevice 1 of Fig. 1 is on stand-
by at a reference position.

[Fig.18] Figs. 18 are a simplified front view and a
simplified right side view showing the state in which
the edge yarn treatment device 1 of Fig. 1 starts op-
eration for gripping the knitting yarn and begins to
open the cutter 9.

[Fig.19] Figs. 19 are a simplified front view and a
simplified right side view showing the state in which
the edge yarn treatment device 1 of Fig. 1 drives
gripping portions 5, 6 to move into the needle bed
gap 2.

[Fig.20] Figs. 20 are a simplified front view and a
simplified right side view showing the state in which
the left gripper unit 3 of Fig. 1 drives the gripping
portions 5, 6 to move into the needle bed gap 2 so
as to grip the knitting yarn and then drives the grip-
ping portions to move upward, on the way of which
the cutter 9 begins to be closed.

[Fig.21] Figs. 21 are a simplified front view and a
simplified right side view showing the state in which
a hook 23a and a yarn presser 25a begin to be in an
open state on the way of the unilateral operation in
which the left gripper unit 3 of Fig. 1 drives the grip-
ping portion 5 to move into the needle bed gap 2,
[Fig.22] Figs. 22 are a simplified front view and a
simplified right side view showing the state in which
the hook 23a and the yarn presser 25a are put in an
open state and the hook 23ais moved into the needle
bed gap 2 on the way of the unilateral operation in
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which the left gripper unit 3 of Fig. 1 drives the grip-
ping portion 5 to move into the needle bed gap 2.

Explanation of References
[0014]

Edge yarn treatment device
Needle bed gap

Left gripper unit

Right gripper unit

Gripping portion

Drive shaft

Cutter

10 Base member

11,12  Stop member

© O

O N WN -

13,14  Link linkage member
15,16  Link driving member

17 Link driven member

20 Track member

21 Switch member

23,24 Hook member

25,26  Presser member

28 Movable blade member
29 Fixed blade member

Best Mode for Carrying Out the Invention

[0015] Fig. 1 simplistically shows a schematic config-
uration of an edge yarn treatment device 1 of a certain
embodiment of the present invention. In the flatbed knit-
ting machine including the edge yarn treatment device
1, aknitting yarn is fed from a yarn feeding member such
as ayarn feeder to knitting needles movable into a needle
bed gap 2 across which front and back needle beds are
arranged opposite to each other, to knit a knitted fabric
with the knitting needles. A number of knitting needles
are arranged in parallel in each of the needle beds. A
carriage is moved in reciprocation along the needle beds
together with the yarn feeding member, while driving the
knitting needles selectively, to knit the knitted fabric. The
yarn feeding member runs along a yarn guide extended
overthe needle bed gap 2. After completion of the knitting
of a finger of a glove, the knitting yarn is put in the state
of extending between the knitting needle at which the
knitting is ended and the yarn feeding member immedi-
ately before the start to knit the next finger of the glove.
[0016] The edge yarn treatment device 1 is used for
treating the edge yarn produced when the knitting yarn
extending in this state is caught and cut. The edge yarn
treatment device 1 includes two gripper units of a left
gripper unit 3 and a right gripper unit 4. The left gripper
unit 3 and the right gripper unit 4 have gripping portions
5, 6 respectively which are in the form of grippers capable
of gripping the knitting yarn at their front ends. The left
gripper unit 3 and the right gripper unit 4 are supported
by two drive shafts 7, 8 extending over the needle bed
gap 2 so that they can be moved laterally in a sliding
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manner. The gripping portions 5, 6 are driven by turning
of the drive shafts 7, 8, respectively. The left gripper unit
3 and the right gripper unit 4 are basically common to
each other in motion and configuration on at least the
gripping portions 5, 6. The left gripper unit 3 is provided
with a scissor-like cutter 9. The gripping portion 5 of the
left gripper unit 3 is moved by the turning of the drive
shaft 7, while on the other hand, the cutter 9 is driven to
be opened or closed by turning of the drive shaft 8 for
driving the gripping portion 6 of the right gripper unit 4 to
move.

[0017] The left gripper unit 3 and the right gripper unit
4 supporttheirrespective components viabase members
10. The base members 10 are common to each other for
the left and right gripper units. The left gripper unit 3 has
the gripping portion 5 formed at the right side of the base
member 10, and the right gripper unit 4 has the gripping
portion 6 formed at the left side of the base member 10.
A left stop member 11 and a right stop member 12 are
mounted on the base member 10 of the left gripper unit
3 and the base member 10 of the right gripper unit 4,
respectively.

[0018] The gripping portions 5, 6 are driven via rectan-
gular linkages which are respectively responsive to the
turnings of the drive shafts 7, 8. The rectangular linkage,
one side of which is defined between the drive shafts 7,
8, is fixed on the one side. An opposite side to this side
is defined by link linkage members 13, 14. The link link-
age member 13 located on the side of the left gripper unit
3 has a driving linkage shaft 13a and a driven linkage
shaft 13b extending leftwards. A link driving member 15
is provided between the driving linkage shaft 13a and the
drive shaft 7. The link linkage member 14 on the side of
the right gripper unit 4 has a driving linkage shaft 14a
and a driven linkage shaft 14b which extend rightwards.
A link driving member 16 is provided between the driving
linkage shaft 14a and the drive shaft 8. A driven link mem-
ber 17 is provided between the driven linkage member
13b, 14b of the link linkage member 13, 14 and the drive
shaft 8, 7. The left gripper unit 3 and the right gripper unit
4 are moved along the direction along which the drive
shafts 7, 8 extend by a transverse pulling force or a trans-
verse pushing force transmitted to upper portions of the
base members 10 from movable racks 19 through mov-
ing members 18.

[0019] A track member 20 accommodating the mova-
ble racks 19 is provided at the back side of the base
member 10. The track member 20 is placed over the
needle bed gap 2 to extend in parallel with the drive shafts
7, 8. The movable racks 19 are formed of synthetic resin
and the like having flexibility and have rack teeth engage-
able with teeth on the moving members 18. The movable
racks 19 are extended from both lateral sides of the track
member 20 and are provided, at front ends thereof, with
the moving members 18. The right and left moving mem-
bers 19 are separately pushed into accommodation
grooves in the track member 20 from lateral sides thereof,
not shown, or pulled back therefrom. The left gripper unit
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3 and the right gripper unit 4 can be separately moved
in a transverse direction by the drives of the movable
racks 19 to such an extent that they do not collide with
each other. The right and left movable racks 19 have at
leastalength corresponding to a width of the needle beds
so that the left gripper unit 3 and the right gripper unit 4
can be moved in reciprocation within an extent corre-
sponding to the dimension of the needle beds. When the
left gripper unit 3 or the right gripper unit 4 is placed at a
location in the range from the end of the needle bed on
the drive side to the opposite end of the same, the end
of the movable rack 19 on the drive side runs off the edge
of the track member 20 on the drive side. The movable
rack 19 running off the edge of the track member 20 is
guided in a manner so as to be folded in a thickness
direction. In substitution for the track member 20, the
drive shafts 7, 8 may be used as the track for the move-
ments of the left gripper unit 3 and the right gripper unit
4. The provision of the track like the track member 20
can provide decrease in resistance to slippage of the
drive shafts 7, 8 when moved and thus can provide de-
crease in load on the driving shafts 7,8.

[0020] Fig. 2 and Fig. 3 show the configuration of the
left gripper unit 3 and the configuration of the right griper
unit4, respectively. Fig. 2(a), Fig. 2(b), and Fig. 2(c) show
the configurations when viewed from top, front, and right
side, respectively. Fig. 3(a), Fig. 3(b), and Fig. 3(c) show
the configurations when viewed from top, left side, and
front, respectively. It is to be added however that in Figs.
2 and 3 and in other drawing figures, some parts de-
scribed are omitted in the drawings viewed in a different
orientation and viewed from other direction, while on the
otherhand, some parts omitted are illustrated in the draw-
ings viewed in a different orientation, for avoiding trou-
blesomeness.

[0021] The left gripper unit 3 is provided with a switch
lever 21 as a switch member to switch in a manner so
as to open or close the cutter 9. The switch lever 21 is
pivotally displaced by abutment of its upper end with a
lug provided on the left end of the link driving member
16 on the side of the right gripper unit 4 to switch opening
or closing movement of the cutter 9 at the lower end there-
of.

[0022] The gripping portions 5, 6 of the left gripper unit
3 and the right gripper unit 4 are formed by the hook
members 23, 24 and the presser members 25, 26 con-
nected to each other through tension springs 22. The
tension springs 22 bias the upper ends of the presser
members 25, 26 downwardly via the hook members 23,
24.

[0023] The cutter 9 includes a movable blade member
28 pressed by a compressed spring 27 and a fixed blade
member 29. The movable blade member 28 is driven to
be opened or closed by the switch member 21. The hook
members 23, 24 are respectively screwed to the link link-
age members 13, 14 at two vertically spaced points. An
eccentric collar 30 is screwed at an intermediate position
between the two vertically spaced points.
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[0024] Fig. 4 shows the configuration of the base mem-
ber 10. Fig. 4(a), Fig. 4(b), and Fig. 4(c) show the con-
figurations when viewed from top, front, and right side,
respectively. The base member 10 is provided, at a right
side thereof, with a left gripper accommodating portion
10a, and is provided, at a left side thereof, with a right
gripper accommodating portion 10b. The base member
10 can be commonly used for the left gripper unit 3 and
the right gripper unit 4 so that any one of the right and
left gripper units can be incorporated in the base member.
The link driving members 15, 16 and the link driven mem-
ber 17 are incorporated in the base member in a manner
so as to extend across the area of both of the left gripper
accommodating portion 10a and the right gripper accom-
modating portion 10b. The base member 10 has, at its
upper portion, a moving member fitting portion 10c
formed to fit the moving member 18 therein so as to con-
nect to the front end of the movable rack shown in Figs.
2 and 3. The base member 10 has, at a center portion
thereof, a wall projecting forwardly to draw a border with
respect to a transverse direction. Drive shaft insertion
holes 10d, 10e for the drive shafts 7, 8 to extend through
are formed in the wall, and a track fitting portion 10f to fit
to the track member 20 shown in Figs. 1, 2 and 3 are
provided at the back side of the base member 10.
[0025] Figs. 5 and 6 show the configuration of the stop
members 11, 12 of the left gripper unit 3 and the right
gripper unit 4. Fig. 5(a), Fig. 5(b), and Fig. 5(c) show the
configurations when viewed from top, front, and right
side, respectively. Fig. 6(a), Fig. 6(b), and Fig. 6(c) show
the configurations when viewed from top, left side, and
front, respectively. The stop members 11, 12 are provid-
ed with upper stoppers 11a, 12a and lower stoppers 11b,
12b, respectively. The stop member 11 to be mounted
in the left gripper unit 3 is provided with a cutter mounting
portion 11c.

[0026] Fig. 7 shows the configuration of the link linkage
member 13 in the left gripper unit 3. Fig. 7(a) and Fig. 7
(b) show the configurations when viewed from left side
and front, respectively. The link linkage member 14 in
the right gripper unit 4 is basically symmetrical with the
link linkage member 13. It is noted however that in the
link linkage member 13, the drive connection shaft 13a
is located at the lower side, and the driven connection
shaft 13b is located at the upper side. On the other hand,
in the link linkage member 14, the drive connection shaft
14aislocated at the upper side and the driven connection
shaft 14b is located at the lower side. No structural dif-
ference exists between the driving connection shafts 13a,
14a and the driven connection shafts 13b, 14b. The link
linkage member 13 is provided, around its central portion,
with a connecting portion 13c, to which the hook member
23 and the eccentric collar 30 are screwed. The link link-
age member 14 is arranged in common with the link link-
age member 13.

[0027] Figs. 8, 9, 10 show the configuration of the link
driving members 15, 16 and the configuration of the link
driven member 17, respectively. Fig. 8(a) and Fig. 8(b)
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show the configurations when viewed from front and right
side, respectively. Fig. 9(a) and Fig. 9(b) show the con-
figurations when viewed from left side and front, respec-
tively. Fig. 10(a) and Fig. 10(b) show the configurations
when viewed from front and right side, respectively. The
link driving members 15, 16 and the link driven member
17 are respectively provided with drive shaft insertion
holes 15a, 16a, 17a for the drive shafts 7, 8 to extend
through and connection shaft insertion holes 15b, 16b,
17b for the drive connection shafts 13a, 14a and the driv-
en connection shafts 13b, 14b of the link linkage member
13, 14 to extend through. The drive shafts 7, 8 have a D-
shaped section formed by its circular section being par-
tially cut out flat. The drive shaft insertion holes 15a, 16a
of the link driving members 15, 16 may be adapted to
have a lock by using those cut-out-flat portions of the
drive shafts 7, 8

[0028] The link driving member 16 used in the right
gripper unit 4 shown in Fig. 9 has two abutment lugs 16c,
16d at its left end on the side confronting the left gripping
unit 3. The link driving member 16 functions as a drive
member for the cutter 9 of the left gripper unit 3 to be
opened or closed by the turning of the drive shaft 8 which
drives the gripping portion 6 of the right gripper unit 4
open or close, when the left gripper unit 3 and the right
gripper unit 4 are connected to each other as shown in
Fig. 1.

[0029] Figs. 11 and 12 show the configuration of the
hook member 23 and the configuration of the presser
member 25, respectively, both forming the gripping por-
tion 5 of the left gripper unit 3. Fig. 11(a) and Fig. 12(a)
show the configurations when viewed from top, respec-
tively. Fig. 11(b) and Fig. 12(b) show the configurations
when viewed from front, respectively. Fig. 11(c) and Fig.
12(c) show the configurations when viewed from right
side, respectively. The hook member 23 has a hook 23a
formed at a lower end thereof, a spring peg 23b formed
in an intermediate portion thereof on the side near the
top, and a connecting portion 23c formed on the left side.
The hook 23ais formed by bending a metal sheet shaped
as shown in Fig. 1(d), having for example a width W of
2.6mm and a gap D of 0.6mm. A left side of the yarn
presser 25a at the lower end of the presser member 25
is moved into the gap. A part of the front end portion of
the yarn presser 25a, which has a thickness T shown in
Fig. 12(b), is moved into the gap D. The part having the
thickness T is divided into two parts, between which a
space S is defined. The hook 23a having the width W is
partly inserted in the space S. The thickness T is 0.8mm
and the space S of the yarn presser 25a is 2.4mm. Thus,
when being moved into the hook 23a, the yarn presser
25a spreads out a narrowed portion of the hook 23a re-
siliently, so that the hook 23a and the yarn presser 25a
are put in the state of being held to each other. In the
gripping portion 5, the knitting yarn is gripped between
an upper surface of the hook 23a and a lower end of the
yarn presser 25a. The presser member 25 is provided,
atan upper end thereof, with a spring peg 25b. The tensile
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spring 22 shown in Fig. 2 is extended between the spring
pegs 23b, 25b of the hook member 23 and the presser
member 25. The presser member 25 is also provided
with an upper lug 25c and a lower lug 25d which are
respectively abutted with the upper stopper 11a and the
lower stopper 11b of the stop member 11 shown in Fig.
5, to stop downward movement of the presser member
25.

[0030] The hook member 24 and the presser member
26, which form the griping portion 6 of the right gripper
unit 4, have the structure basically symmetrical with the
hook member 23 and the presser member 25 of Figs. 11
and 12. It should be noted however that in the presser
member 26, only an upper lug, which corresponds to the
upper lug 25c¢ of the presser member 25, is arranged in
a position deviated downwardly from the symmetrical po-
sition. Since both the upper stopper 11aon the stop mem-
ber 11 of the left gripper unit 3 and the upper stopper 12a
on the stop member 12 of the right gripper unit 4 project
in a direction in which they come close to each other,
their positions are vertically shifted from each other, in
order to avoid interference. This is because the position
at which the corresponding upper lug is arranged is de-
viated.

[0031] Figs. 13, 14, 15 and 16 show the configuration
of the movable blade member 28, that of the fixed blade
member 29, that of the switch lever 21, and that of the
eccentric collar 30, respectively. (a) and (b) of the re-
spective drawing figures show the configurations when
viewed from front and right side, respectively. When the
movable blade member 28 and the fixed blade member
29 are closed at their blade edges 28a, 29b, the knitting
yarn can be cut. The movable blade member 28 and the
fixed blade member 29 are opened or closed by pivoting
about pivot points of center bosses 28b, 29b. The mov-
able blade member 28 is provided, at an upper end there-
of, with a driving recess 28c. The fixed blade member 29
is provided, at an upper end thereof, with a fixing hole
29c for fixing with a screw. The switch lever 21 shown in
Fig. 15 has, at a top end thereof, an abutting portion 21a
with which two abutment lugs 16¢, 16d of the link driving
member 16 shown in Fig. 9 can be broughtinto abutment.
When the abutment lugs 16c¢, 16d abut with the abutting
portion 21a, the switch lever 21 pivots about a pivot point
of a center boss 21b. The switch lever 21 is provided, at
its lower end, with a working portion 21c, which is in en-
gagement with the driving recess 28c of the movable
blade member 28. The turning of the drive shaft 8 drives
the movable blade member 28 of the cutter 9 to be
opened or closed via the abutment lugs 16¢, 16d and the
switch lever 21. The eccentric collars 30 are used for
adjusting vertical positions of the hook member 23, 24
joined to the link linkage members 13, 14.

[0032] Figs. 17-20 schematically show the process of
catching and cutting the knitting yarn in a single operation
during which the left gripper unit 3 and the right gripper
unit 4 are moved close to each other, as shown in Fig.
1, and the drive shafts 7, 8 are angularly shifted in one
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direction and then angularly shifted in the opposite direc-
tion to be returned therefrom. (a) and (b) of those drawing
figures show the configurations when viewed from front
and right side of the left gripper unit 3, respectively. Al-
though the two abutment lugs 16c¢, 16d of the link driving
member 16 are provided on the right gripper unit 4, since
they drive the opening or closing movement of the cutter
9, the right gripper unit 4 is shown in parallel with the left
gripper unit 3.

[0033] Although only the back needle bed of the needle
beds 40 which are arranged opposite to each other
across the needle bed gap 2 is simplistically shown, like
needle bed is also arranged on the front side and a
number of knitting needles are also arranged in parallel
along that needle bed. A movable sinker 42 may be ar-
ranged between the knitting needles 41. The knitting nee-
dle 41 and the movable sinker 42 are advanced to or
retracted from the needle bed gap 2 and supplied with
the knitting yarn from a yarn feeder portion 43 arranged
at the lower end of the yarn feeding member such as the
yarn feeder, for the knitting of the knitted fabric. The nee-
dle bed is slanted in such a manner that as it comes
closer to the needle bed gap 2, it goes higher in level,
while as it moves away therefrom, it goes lower in level.
Due to this, when the needle bed 40 is presented on
paper as being on the level, a vertical center line 2a in
the needle bed gap 2 is slanted on that paper. Since the
yarn guide rail along which the yarn feedingmember such
as the yarn feeder moves is disposed over the needle
bed gap 2, the left gripper unit 3 and the right gripper unit
4 disposed are deviated from directly over the needle
bed gap 2 toward the back needle bed 40. Since the
gripping portions 5, 6 are moved by the rectangular link-
age, the gripping portions 5, 6 can be moved into the
needle bed gap 2 in a roundabout manner even from a
slightly deviated position.

[0034] Fig. 17 shows a reference state in which the
gripping portions 5, 6 are on standby over the needle bed
gap 2. The gripping portions 5, 6 and the cutter 9 are
both closed. When the drive shafts 7, 8 are angularly
shifted in the counterclockwise direction as viewed in the
drawing figure, the link driving members 15, 16 are driven
and also the link driven member 17 is driven. As a result
of this, the link linkage members 13, 14 begin to move
downwards. Since the hook members 23, 24 are joined
tothelink linkage members 13, 14, respectively, the hook
members 23, 24 are also moved downwards. The press-
er members 25, 26 are also pulled by and moved down-
wards by those hook members 23, 24 through the tension
spring 22.

[0035] Fig. 18 shows the state in which the upper lugs
25c, 26¢ of the presser members 25, 26 are abutted with
the upper stoppers 12a, 11a of the stop members 12, 11,
so that the downward movement of the presser members
25, 26 is brought to a step. As illustrated, when the one
abutment lug 16¢ of the link driving member 16 abuts
with the abutting portion 21a of the switch lever 21, the
movable blade member 28 begins to open through the
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driving recess 28c of the movable blade member 28 in
which the working portion 21c¢ of the switch lever 21 is
engaged.

[0036] Fig. 19 shows the state in which the hooks 23a,
23b of the gripping portions 5, 6 which are in the opened
state are moved into the needle bed gap 2. The movable
blade member 28 is in the fully opened state.

[0037] Fig. 20 shows the state in which the drive shafts
7, 8 are on the way of being angularly shifted in the clock-
wise direction to be returned to the reference condition.
When the hook members 23, 24 are moved up, the grip-
ping portions 5, 6 are brought in the closed state so that
the knitting yarn can be gripped by the gripping portions
5, 6. When the hook members 23, 24 reach the positions
where the presser members 25, 26 are at a stop, the
presser members 25, 26 begin to move up together with
the hook members 23, 24. When the other abutment lug
16d of the link driving member 16 is abutted with the
abutting portion 21a of the switch lever 21, the movable
blade member 28 begins to close through the driving re-
cess 28c¢ of the movable blade member 28 in which the
working portion 21¢ of the switch lever 21 is engaged.
Since the angle of the drive shaft 8 at which the movable
blade member 28 begins to open is different from the
angle of the drive shaft 8 at which the moveable blade
member 28 begins to close, the cutter 9 can be opened
or closed at an appropriate timing.

[0038] Figs. 21 and 22 show the unilateral operation
of the gripping portion 5 of the left gripper unit 3. (a) and
(b) of the respective drawing figures show the configu-
rations when viewed from front and right side of the left
gripper unit 3, respectively. As shown in Fig. 21, in the
unilateral operation, the presser member 25 moves down
together with the hook member 23 until the lower lug 25d
of the presser member 25 abuts with the lower stopper
11b of the stop member 11. When the hook member 23
is further moved down, the hook 23a can be moved into
the needle bed gap 2 in the state in which the gripping
portion 5 is slightly opened so that a yarn gripping force
is decreased. As illustrated in Fig. 20 of Patent Citation
1, this unilateral operation can be used for treating the
edge yarn produced by the cutting of the knitting yarn.
The same unilateral operation may be performed in the
right gripper unit 4.

[0039] Inthe edge yarn treatment device 1 of the illus-
trated embodiment, the cutter 9is never opened or closed
to cut the knitting yarn, so long as the left gripper unit 3
and the right gripper unit 4 are moved closer to each
other, as shown in Fig. 1. Hence, there is little fear that
the knitting yarn may be cut by malfunction in the unilat-
eral operation. When the edge yarn treatment device 1
is modified so that the link driving member 15 of the left
gripper unit 3 is provided with equivalent to the abutment
lugs 16c¢, 16d for driving the cutter, the gripping portion
5 and the cutter 9 on the side of the left gripper unit 3 can
be simultaneously operated by the turning of the drive
shaft 7. In this variant, the knitting yarn extending from
the knitted fabric to yarn feeding member can be cut and
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gripped, in common with the knitting yarn gripping and
cutting device disclosed by Patent Citation 2.

Claims

1. An edge yarn treatment device for a flatbed knitting
machine, which provided with:

a pair of units, each having grippers which are
separately movable over a needle bed gap of
the flatbed knitting machine and are advanced
to or retracted from the needle bed gap to catch
and grip a knitting yarn, and

a pair of drive shafts extended over the needle
bed gap, the drive shafts being able to respec-
tively drive the units in a manner so as to move
the grippers toward or away from the needle bed
gap by turning of the drive shafts,

one of the units being provided with a scissor-
like cutter capable of cutting the knitting yarn
gripped between both of the grippers,

the edge yarn treatment device further compris-
ing a switching mechanism which is driven by
one of the drive shafts in such an associated
relationship that when the grippers of the unit
driven by the drive shaft are on the way of mov-
ing toward the needle bed gap, the cutter can
be opened, while on the other hand, when they
are on the way of moving away therefrom, the
cutter can be closed, so as to switch opening or
closing movement of the cutter.

2. The edge yarn treatment device for the flatbed knit-
ting machine according to Claim 1, wherein said
switching mechanism comprises:

a driving member mounted on said one drive
shaft and having two abutment lugs projecting
at spaced points, and

a switching member which is mounted on said
unit mounting the cutter thereon and is disposed
in such a position that when the drive shaft
mounting the driving member thereon is turned,
the switching member can be alternately abut-
ted with two abutment lugs to selectively open
or close the cutter by abutment with one or the
other of the abutment lugs.

3. The edge yarn treatment device for the flatbed knit-
ting machine according to Claim 2, wherein said driv-
ing member is mounted on a different unit from said
unit mounting the cutter thereon and is driven in a
combined manner by the drive shaft for driving the
grippers in that unit.
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