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(57) [Object] To provide a knitting yarn gripping de-
vice of a flatbed knitting machine which is capable of
preventing a yarn break or a yarn cast-off, even when
the outer gripping device is lifted, with the inner gripping
device in the standby condition while gripping the knitting
yarn, and a control method of the same.

[Technical Solution] A controller 31 is set so that a
standby position of at least the inner gripping mechanism
11a, at which a gripping portion 12a is closed to grip an
end of a knitting yarn 6a and is put in standby, is upper
in level than a lower limit of a stroke for the gripping por-
tion 11a to move up and down. When the gripping mech-

anism 11a is first moved down to a position lower in level
than the standby position, then is turned around, and
then is moved up, the gripping portion 12a is opened. On
the other hand, when the gripping mechanism 11a is
moved up directly from the standby position, the gripping
portion12a is kept in the closed state. Thus, when the
outer gripping mechanism 11b is moved up so that the
knitting yarn 6b can be caught by the gripping portion
11b, the inner gripping mechanism 11a can also be
moved up together, while keeping the condition of the
gripping portion 12a that grips the knitting yarn 6a without
pulling it, to prevent a yarn break or yarn cast-off.
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Description

[Technical Field]

[0001] The present invention relates to a knitting yarn
gripping device of a flatbed knitting machine, arranged
at a lateral side of a needle bed, for gripping a knitting
yarn, and a control method of the same.

[Background Art]

[0002] In general, a flatbed knitting machine 1 as is
simplistically shown in Fig. 9 has at least one pair of nee-
dle beds 2 which are arranged in front and back to face
each other so as to define a needle bed gap 3 therebe-
tween. Front end portions of the knitting needles, not il-
lustrated, are advanced from the front and back needle
beds 2 into the needle bed gap 3 and are retracted there-
from so that a knitted fabric 4 such as e.g. a sweater can
be shaped into a final form while being knitted continu-
ously. A knitting yarn 6 is fed to the knitting needle on
the needle beds 2 from a yarn feeder 5 moved over the
needle bed gap 3. When the use of the knitting yarn 6
for the knitted fabric 4 is ended, the yarn feeder 5 is moved
to a location on a lateral side of the needle bed 2. The
knitting yarn 6 extending from a final knitted loop in the
knitted fabric 4 to the yarn feeder 5 is put in a slanted
condition.
[0003] There is provided a cutting device 7 for cutting
the knitting yarn 6 extending from the knitted fabric 4 to
the yarn feeder 5. The cutting of the knitting yarn 6 can
allow smooth discharge of the knitted fabric 4 and can
eliminate the need for splitting the knitting yarn 6 between
the knitted fabrics 4 after discharged. Only the cutting
results in floatation of a tip of the knitted yarn remaining
on the yarn feeder 5 side, however. Gripping devices 8a,
8b are provided at an area on a lateral side of the needle
bed gap 3 into and from which the knitting needles are
advanced from the front and back needle beds 2 and
retracted, so that when the knitting yarn 6 extending to
the yarn feeder 5 is cut by the cutting device 7, the open/
close gripping portions 9a, 9b catch and hold an end of
the knitting yarn 6 while gripping it (See Patent Literature
1, for example).
[0004] In the holding mode, the gripping portions 9a,
9b are moved down to a lower limit of the stroke by the
gripping devices 8a, 8b. When moved up to an upper
point of the stroke from the lower limit, the gripping por-
tions 9a, 9b can be opened in the middle of the upward
movement. The gripping portions 9a, 9b opened catch
the knitting yarns 6a, 6b in the course of moving up to
the upper point of the stroke. Then, the gripping portions
9a, 9b are closed at the upper point of the stroke, to grip
the knitting yarns 6a, 6b. After closed, the gripping por-
tions 9a, 9b are moved downwards keeping the gripping
of the knitting yarns 6a, 6b. When the next knitted fabric
4 is knitted, the yarn feeders 5a, 5b are moved over the
needle bed gap 3 so that the knitting yarns 6a, 6b gripped

at their ends by the gripping portions 9a, 9b can be fed
to the knitting needles advanced into and retracted from
the needle bed gap 3. After the knitting yarns 6a, 6b are
knitted into the knitted fabric 4, the gripping portions 9a,
9b can be opened to release the grip of the ends of the
knitting yarns 6a, 6b.
[0005] The knitting yarns 6a, 6b are gripped by the
gripping devices 8a, 8b not only when they are put in a
standby condition until the next knitting but also when
they are moved downward temporarily. For instance,
when the knitted fabric 4 such as a sweater is knitted in
a tubular form, its body 4a and sleeve 4b are knitted in
a tubular form in a body knitting area 2a and in a sleeve
knitting area 2b at a lateral side of the body knitting area
2a, respectively. When the sleeve 4b is knitted after the
yarn feeder 5b for the knitting yarn 6 used for knitting the
body 4a is temporarily moved outward of the needle bed
2, as represented in a full line, the knitting yarn 6 may
possibly be knitted in together. This possible knit-in-to-
gether problem can be avoided for example when the
gripping device 8b is first moved upward to catch the
knitting yarn 6 by the opened gripping portion 9b, as rep-
resented in a full line, and then moved downward to close
the gripping portion 9b, as represented in a two-dot chain
line, so that the knitting yarn 6b can be pulled down, as
represented in a two-dot chain line.

[Citation List]

[Patent Literature]

[0006] [Patent Literature 1] Japanese Examined Pat-
ent Publication No. Hei 4-74463

[Summary of Invention]

[Technical Problem]

[0007] It is assumed in Fig. 9 that when the inner grip-
ping device 8a located close to the needle bed 2 grips
an end of the knitting yarn 6a extending from the yarn
feeder 5a and is put in a standby condition, the knitting
yarn 6 is pulled down temporarily by the outer gripping
device 8b located away from the needle bed 2. The yarn
feeders 5a, 5b are disposed to feed the knitting yarns 6a,
6b to an area near a center part of the needle bed gap
3. Due to this, when the gripping device 8b is lifted up to
open its gripping portion 9b, so as to catch and grip the
knitting yarn 6, the knitting yarn 6a gripped by the gripping
device 8a is also lifted up, as represented in a two-dot
chain line. The knitting yarn 6a may then be grazed and
worn in the middle of being lifted up, to cause a yarn
break, depending on material used for the knitting yarn
6a. Even if that does not cause the yarn break, as a result
of the knitting yarn 6a being pulled overly, a tensile force
may be increased overly so that the knitting yarn 6a may
be dropped off from the gripping portion 9a.
[0008] It may be conceivable as a measure against
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these possible problems for the case where the inner
gripping device 8a grips the knitting yarn 6a and is put in
the standby condition that when the outer gripping device
8b is lifted up to catch another knitting yarn 6b, the inner
gripping device 8a is also lifted up together. But, this in-
volves a problem that even when the griping portion 9a
of the gripping device 8a is closed and is put in the stand-
by state, the gripping portion 9a closed may open in the
middle of being lifted and release the knitting yarn 6a
gripped. In the case where the cutting device 7 cuts the
knitting yarn 6b extending between the gripping portion
9b and the knitted fabric 4 and the outer gripping device
8b grips an end of the cut knitting yarn 6b preliminarily
in advance of being brought into the standby condition,
even when the inner gripping device 8a is lifted, the knit-
ting yarn 6b is not lifted together. But, this involves a
problem that a restriction is introduced on controlling
those two different gripping devices 8a, 8b.
[0009] It is an object of the present invention to provide
a knitting yarn gripping device of a flatbed knitting ma-
chine which is capable of preventing a yarn break or a
yarn cast-off, even when the outer gripping device is lift-
ed, with the inner gripping device in the standby condition
while gripping the knitting yarn, and a control method of
the same.

[Solution to Problem]

[0010] The present invention provides a knitting yarn
gripping device of a flatbed knitting machine provided
with a plurality of gripping mechanisms, which are each
provided, at an upper end thereof, with a gripping portion
for gripping a knitting yarn extending from a yarn feeder
and are arranged in order between a movement zone
where the yarn feeder is moved laterally of a needle bed
and the needle bed, with a needle bed side as an inner
side and a movement zone side as an outer side, each
gripping mechanism comprising:

a mounting plate which is driven to move up and
down between an upper limit and a lower limit of a
predetermined stroke and has, at an upper end por-
tion thereof, a gripping portion mounted in a opena-
ble and closable manner,
an operation plate which is disposed in an overlying
relation with the mounting plate and has, at an upper
end portion, with an operation portion for opening
and closing the gripping portion, the operating plate
being structured so that it can open the gripping por-
tion when a distance for the operation plate to be
lowered relative to the mounting plate exceeds an
opening reference,
a tension spring which is provided between the
mounting plate and the operation plate for urging the
operation plate in a direction in which the distance
for the operation plate to be lowered relative to the
mounting plate decreases,
an open/close lock mechanism which is provided be-

tween the mounting plate and the operation plate,
so that when the distance for the operation plate to
be lowered relative to the mounting plate exceeds
the opening reference within a predetermined lower
limit range of the stroke of the mounting plate, the
open/close lock mechanism can operate to lock the
operation plate so as to prevent the distance lowered
from decreasing below the opening reference and
can release the lock within a predetermined upper
limit range of the stroke of the mounting plate, and
an operation lock mechanism which operates to lock
the operation plate to prevent the upward movement
while the mounting plate is moving down to the lower
limit range and release the lock after the mounting
plate is moved up in the state of the operation plate
being locked and then the lock by the open/close
lock mechanism is initiated,
wherein when the knitting yarn extending from the
yarn feeder moved to the movement zone is caught
or gripped to be held by the inner gripping mecha-
nism, a position to which the mounting plate is moved
down is limited to a predetermined standby position
upper in level than the lower limit range,
when the mounting plate is moved up and down by
the outer gripping mechanism, following opening-
and-closing and gripping procedures that the mount-
ing plate is moved down to the lower limit area,
whereby the operation plate is locked by the opera-
tion lock mechanism to prevent the upward move-
ment; then the mounting plate is moved up to open
the gripping portion in the middle of moving upward
and also lock the open/close lock mechanism; then
the mounting plate is moved up to the upper limit
area, whereby the lock of the open/close lock mech-
anism is released and the knitting yarn is caught or
gripped by the gripping portion closed; and then the
gripping portion is moved down, at least the inner
gripping mechanism controls the mounting plate in
such a manner as to simultaneously move up from
the standby position and then move down, and
the gripping mechanism further comprises control
means for controlling the mounting plate of the inner
gripping mechanism in such a manner as to move
up and down, following the opening-and-closing and
gripping procedures, when the knitting yarn is caught
or gripped by the inner gripping mechanism.

[0011] The present invention is characterized in that
the gripping mechanism further comprises a grip lock
mechanism which is disposed at an upper portion of the
mounting plate and is so structured that when the lock
by the open/close lock mechanism is released and then
the gripping portion is closed, the gripping portion is
locked in a partly closed state so that it can be kept at a
stage before gripping the knitting yarn, and then the lock
of the gripping portion is released in the middle of the
mounting plate being moved down to the standby posi-
tion, whereby the gripping portion is closed to grip the
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knitting yarn.
[0012] The present invention is characterized in that
the gripping mechanism further comprises:

a support block having a guide groove for guiding
upward and downward shift of the mounting plate
and the operation plate, wherein the guide groove
has, at a lower end thereof, a bottom surface via
which the lock of the open/close lock mechanism is
released and has, at an upper end thereof, a slanted
surface via which the lock of the grip lock mechanism
is released, and
a lock lever included in the grip lock mechanism and
having a support portion which is pivotally supported
by the gripping portion, a locking portion which
projects obliquely outwardly from the support portion
to lock the gripping portion in its partly closed state,
and a lock releasing portion which extends vertically
downwardly of the support portion, wherein when
abutting with the slanted surface at the upper end of
the guide groove of the support block, the lock re-
leasing portion is pivoted so that the lock of the grip-
ping portion by the locking portion is released and
thereby is moved down together with the downward
movement of the mounting plate through the guide
groove.

[0013] Also, the present invention provides a control
method of a knitting yarn gripping device of a flatbed knit-
ting machine provided with a plurality of gripping mech-
anisms, which are each provided, at an upper end there-
of, with a gripping portion for gripping a knitting yarn ex-
tending from a yarn feeder and are arranged in order
between a movement zone where the yarn feeder is
moved laterally of a needle bed and the needle bed, with
a needle bed side as an inner side and a movement zone
side as an outer side,

each gripping mechanism is preset so that
it can be driven to move up and down between an
upper limit and a lower limit of a predetermined
stroke,
it can be locked within a predetermined lower limit
range of the stroke in a state of the gripping portion
being opened, and
the lock can be released within a predetermined up-
per limit range of the stroke, whereby the gripping
portion is closed to catch the knitting yarn,

wherein when the knitting yarn extending from the yarn
feeder moved to the movement zone at a lateral side of
the needle bed is caught or gripped to be held by the
inner gripping mechanism, a position to which the inner
gripping mechanism is moved down is limited to a pre-
determined standby position upper in level than the lower
limit range,
when the outer gripping mechanism is moved up and
down, following opening-and-closing and gripping pro-

cedures that the outer gripping mechanism is moved
down to the lower limit area and is locked in the opened
state of the gripping portion; then is moved up to the
upper limit area, whereby the lock is released to close
the gripping portion so as to catch or grip the knitting yarn
by it; and then the gripping portion is moved down, at
least the inner gripping mechanism is controlled in such
a manner as to simultaneously move up from the standby
position and then move down, and
when the knitting yarn is caught and gripped by the inner
gripping mechanism, the inner gripping mechanism is
controlled in such a manner as to move up and down,
following the opening-and-closing and gripping proce-
dures.
[0014] The prevent invention is characterized in that
a distance for the inner gripping mechanism to move up
from the standby position is set to be lower in level by
only a predetermined difference than a distance for the
outer gripping mechanism to move up, following the
opening-and-closing and gripping procedures, so as to
open the gripping portion.

[Advantageous Effects of Invention]

[0015] According to the knitting yarn gripping device
of the present invention, the mounting plate is driven to
move up and down between an upper limit and a lower
limit of a predetermined stroke and the gripping portion
is opened and closed according to a distance for the op-
eration plate to be moved down relative to the mounting
plate. The mounting plate has, at an upper end portion
thereof, the gripping portion mounted in an openable and
closable manner. The operation plate actuated to open
and close the gripping portion is disposed in an overlying
relation with the mounting plate. The mounting plate and
the operation plate are pulled each other by the tension
spring and can be locked by the open/close lock mech-
anism to keep the gripping portion in the opened state.
When the gripping portion is opened, it is required that
the mounting plate is moved down to the lower limit range
and the operation plate is locked by the operation lock
mechanism, first, and then, the mounting plate is moved
up. When the mounting plate is moved up to the upper
limit range, the lock of the open/close lock mechanism
is released so that the gripping portion can be closed to
catch or grip the knitting yarn. Then, the mounting plate
is moved down to the predetermined standby position
which is above the lower limit area. Following these open-
ing-and-closing and gripping procedures, the gripping
portion can be moved up and down and opened and
closed, to catch or grip the knitting yarn.
The control means controls the mounting plates in such
a manner that when the mounting plate is moved up and
down by the outer gripping mechanism, following the
opening-and-closing and gripping procedures, whereby
the knitting yarn is caught or gripped by the gripping por-
tion, the mounting plate of the inner gripping mechanism
can be simultaneously moved up together from the stand-
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by position and then be moved down. Even when the
inner gripping mechanism is moved up from the standby
position, the gripping portion is not opened. This can
avoid a possible problem that the gripping portion may
be moved up in the state of gripping the knitting yarn to
cause an overly increased tension of the knitting yarn
that may cause a yarn break or a yarn cast-off.
[0016] According to the present invention, even when
the lock by the open/close lock mechanism is released,
the gripping portion can be locked, when being in the
middle of being closed, by the grip lock mechanism, to
prevent the knitting yarn caught from being gripped. This
can produce the result that even when the gripping por-
tion is in the middle of being moved down, the knitting
yarn can be supplied additionally from the yarn feeder to
avoid an overly increased tension of the knitting yarn that
may cause a close stitch or a yarn break on the knitted
fabric side.
[0017] According to the present invention, even when
the lock by the grip lock mechanism is released by bring-
ing the lock releasing portion of the lock lever into abut-
ment with the slanted surface at the upper end of the
guide groove of the support block, the lock releasing por-
tion can be moved down through the guide groove to
allow the mounting plate to move down further. Since a
stroke for allowing the mounting plate to move down can
be added after the lock by the grip lock mechanism is
released, the gripping portion even when moved up can
be prevented from being opened during the downward
movement to the standby position during which the op-
eration plate is not locked by the operation lock mecha-
nism. When the operation plate is moved down to the
position where it is locked by the operation lock mecha-
nism, the gripping portion is put in the state in which it
can be opened when moved up following the opening-
and-closing and gripping procedures.
[0018] Further, according to the present invention,
when the outer gripping mechanism is moved up to catch
the knitting yarn in the condition in which the knitting yarn
extending from the yarn feeder to move in a lateral side
of the needle bed is gripped by the inner gripping mech-
anism, the inner gripping mechanism is also moved up
together. This can prevent exertion of an excess tension
on the knitting yarn gripped by the inner gripping mech-
anism, to prevent a yarn break or a yarn cast-off. Since
the grip by the inner gripping mechanism is performed
at the predetermined standby position which is above the
lower limit range, the inner gripping mechanism may be
moved up therefrom to keep the grip or may alternatively
be moved down therefrom first and then moved up, fol-
lowing the opening-and-closing and gripping procedures,
to open the gripping portion. Thus, these two different
modes can be selectively used, according to need.
[0019] According to the present invention, a distance
for the inner gripping mechanism to move up from the
standby position is set to be lower in level by only a pre-
determined difference than a distance for the outer grip-
ping mechanism to move up, following the opening-and-

closing and gripping procedures, so as to open the grip-
ping portion. When this level difference is predetermined
in such a manner that the catching and gripping motion
of the outer gripping portion opened is not hindered by
an upper end of the inner gripping portion closed, the
knitting yarn can be reliably caught and gripped by the
outer gripping portion. Even in the case where the knitting
yarn gripped by the gripping portion of the inner gripping
mechanism is caught by the outer gripping portion, when
the both gripping mechanisms are moved down to the
standby positions equal in level to each other, the knitting
yarn extending between the both gripping portions can
be slacken off, whereby exertion of an overly increased
tension on the knitting yarn can be prevented when one
of the gripping portions is moved down to open the grip-
ping portion following the opening-and-closing and grip-
ping procedures.

[Brief Description of Drawings]

[0020]

[Fig.1] Fig. 1 is a partial front view of a flatbed knitting
machine, diagrammatically showing a schematic
construction of a knitting yarn gripping device 10 of
a certain embodiment of the present invention.
[Fig.2] Fig. 2 shows a front view and a part of a rear
view of the knitting yarn gripping device 10 of Fig. 1,
showing the state in which a gripping mechanism 11
is moved down to a lower limit of the stroke and a
gripping portion 12 is closed.
[Fig.3] Fig. 3 shows a front view, a left side view, a
plan view, and a part of a rear view of the knitting
yarn gripping device 10 of Fig. 1, showing the state
in which even when a mounting plate 18 is moved
upward, an operating plate 22 is locked to prevent
the upward movement by an operation lock mecha-
nism 24 and also the gripping portion 12 is opened
and locked by an open/close lock mechanism 19.
[Fig.4] Fig. 4 shows a front view and a part of a rear
view of the knitting yarn gripping device 10 of Fig. 1,
showing the state in which the lock of the open/close
lock mechanism 19 is released and also the gripping
portion 12 is locked by a grip lock mechanism 50 in
the middle of being closed.
[Fig.5] Fig. 5 shows a front view and a part of a rear
view of the knitting yarn gripping device 10 of Fig. 1,
showing the state in which the mounting plate 18 is
moved down to a standby position and the locks of
the open/close lock mechanism 19, the operation
lock mechanism 24, and the grip lock mechanism 50
are all released.
[Fig.6] Fig. 6 shows a front view and a left side view,
showing constructions of the mounting plate 18, a
hook member 20a, the operation plate 22, and a pivot
pawl 26 as components of the knitting yarn gripping
device 10 of Fig. 1.
[Fig.7] Fig. 7 shows a plan view, a left side view, and
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a front view, showing a construction of a support
block 40 as a component of the knitting yarn gripping
device 10 of Fig. 1.
[Fig. 8] Fig. 8 shows a left side view and a front view
showing constructions of a nip pawls 13, 14, 15, a
lock lever 51, a rod 16, a nip pivot 17a, an operation
pivot 17b, and a rod pivot 17c as components of the
knitting yarn gripping device 10 of Fig. 1, and a plan
view, a left side view, and a front view, showing a
configuration of a wire spring 52 as the component.
[Fig.9] Fig. 9 is a partial front view, diagrammatically
showing a schematic construction of a conventional
flatbed knitting machine 1 having a gripping device 8.

[Description of Embodiments]

[0021] In the following, a certain embodiment of the
present invention is described with reference to Figs. 1-8.
In the embodiment, corresponding parts to the parts de-
scribed in Fig. 9 are labeled the same reference charac-
ters, for avoidance of redundancy of explanation. In the
description of Figs. 1-8, explanation on like-numbered
parts corresponding to the parts previously explained
may be omitted, for avoidance of redundancy of expla-
nation. Alphabets A, B, C, and D added to the reference
numerals throughout the drawing figures 2-8 indicate a
front construction, a part of a rear construction, a left-side
construction, and a plan construction, respectively. It is
to be noted that the front direction corresponds to a lateral
direction with respect to the flatbed knitting machine.

[Examples]

[0022] Fig. 1 diagrammatically shows a part of the front
view of a schematic construction of a knitting yarn grip-
ping device 10 of a certain embodiment of the present
invention as a part of a front view of a flatbed knitting
machine 30. The knitting yarn gripping device 10 is pro-
vided, at one lateral side of a needle bed 2, with two
gripping mechanisms 11a, 11b having basically the same
construction as the gripping device 8 of Fig. 9 and a cut-
ting device 7. The knitting yarn gripping device 10 may
be provided with the same construction at the other lateral
side of the needle bed 2 as well. The gripping mecha-
nisms 11a, 11b have, at upper ends thereof, gripping
portions 12a, 12b, and are driven to move up and down
via a drive unit 32 which is controlled by a controller 31
which is control means for controlling the flatbed knitting
machine 30.
[0023] The controller 31 controls at least the inner grip-
ping mechanism 11a so that the standby position where
the gripping portion 12a is closed to grip an end of a
knitting yarn 6a and stands in readiness can be set higher
than a lower limit of a lifting-and-lowering stroke of the
gripping mechanism 11a. A height of the standby position
is set to be within such a range that a carriage can move
in reciprocation along the needle bed without being in-
terrupted. In the case of the carriage having a pressing

mechanism, such as a stitch presser, for pressing a knit-
ted fabric downward in the needle bed gap 3, the standby
position is set so that such a pressing mechanism can
also move without being interrupted.
[0024] The gripping mechanism 11a opens its gripping
portion 12a when moving first downward to a lower limit
than the standby position and then turns around to move
upward. When the gripping mechanism 11a moves di-
rectly from the standby position, the gripping portion 12a
is kept in the closed state. Thus, when the outer gripping
mechanism 11b is moved up to catch the knitting yarn
6b by its gripping portion 12b, the gripping mechanism
11a can also be moved up while gripping the knitting yarn
6a by its gripping portion 12a. When only the gripping
portion 12a of the inner gripping mechanism 11a is
moved upward to catch the knitting yarn 6a and then
moved downward for gripping operation, since the outer
gripping mechanism 11b is not needed to be moved up-
ward, only the gripping mechanism 11a is operated sin-
gularly.
[0025] As mentioned above, when the outer gripping
portion 12b is moved up to catch and grip the knitting
yarn 6b in the state in which the inner gripping mechanism
12a grips an end of the knitting yarn 6a in its standby
position, the inner gripping portion 12a is also moved up.
At this time, when the inner gripping portion 12a is moved
up to a position equal in level to the outer gripping portion
12b, since the inner gripping portion 12a is closed, the
inner gripping portion 12a lifts the knitting yarn 6b at its
upper end. As a result of this, it becomes hard for the
outer griping portion 12b to catch the knitting yarn 6b.
Also, the knitting yarn 6a gripped by the inner gripping
portion 12a is gripped by the outer gripping portion 12b
as well. Consequently, an upper position to which the
inner gripping portion 12a is moved up is set to be lower
by only a height difference H than an upper position to
which the outer gripping portion 12b is moved up, in order
not interrupt the gripping motion of the outer gripping por-
tion 12b to open at an outer side so as to catch and grip
the knitting yarn 6b. The height difference H is set to the
order of e.g. 10mm. The height difference H produces
the result that when both gripping portions 12a, 12b grip-
ping the knitting yarn 6a are lowered to the standby po-
sitions equal in level to each other, the knitting yarn 6a
extending between the gripping portions 12a, 12b is put
in a slacked state. This slackness can prevent exertion
of an excessive tensile force on the knitting yarn 6a even
when only one of the gripping portions 12a, 12b is low-
ered to a position lower than the standby position and
then returned around to move up to release the knitting
yarn 6a.
[0026] Even when three or more gripping mechanisms
11 are provided, the inner gripping mechanism can be
moved up together with the outer griping mechanism in
the same manner. The upward movement of the inner
gripping mechanism associated with the upward move-
ment of the outer gripping mechanism may always be
introduced whether the inner gripping mechanism grips
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the knitting yarn or not.
Fig. 2 shows the state in which the gripping mechanism
11 is moved down to a lower limit of the stroke and the
gripping portion 12 is closed. The gripping portion 12 is
provided with three nip pawls 13, 14, 15, and the two
outside nip pawls 13, 15 are associated, so that a front
end portion of the gripping portion 12 is opened and
closed in their cooperation with the inside nip pawl 14.
The three nip pawls 13, 15; 14 are pivoted about a com-
mon nip pivot 17a to open and close the front end portion
of the gripping portion. Two rods 16 are connected at
their lower end portions to each other through an oper-
ation pivot 17b. The nip pawls 13, 15 and an upper end
portion of the rod 16 are connected through a rod pivot
17c. The nip pawl 14 and the upper end portion of the
rod 16 are connected through a rod pivot 17d. The nip
pawls 13, 15 and 14, and the rods 16 form a linkage
mechanism to allow the degree of opening and closing
of the front end portions of the gripping portion to vary
according to a distance between the nip pivot 17a and
the operation pivot 17b.
[0027] The nip pivot 17a is fixed to the mounting plate
18 at a location near an upper end thereof. The mounting
plate 18 is nearly in the form of a vertically extending
plate and has a slot 18a formed in an intermediate part
thereof. Also, the mounting plate 18 has a rack 18b
formed at one lateral side thereof and has a cam recess
18c formed at the other lateral side thereof. A hook 20
of the open/close lock mechanism 19 is mounted on the
mounting plate 18 at a location near a lower end portion
thereof. The hook 20 has a nearly L-shaped form and is
pivotally supported by a hook pivot 20a at a front end
thereof on the long side. The long side of the hook 20 is
pushed from the lateral side by a push spring 21 and is
urged in a direction of a front end 20b of the hook on the
short side.
[0028] The operation pivot 17b is fixed to the operation
plate 22 at a location near the upper end of the same.
The operation plate 22 is connected to the mounting plate
18 through a tension spring 23. The tension spring 23 is
accommodated in a space formed by a slot 22a formed
in an intermediate portion of the operation plate 22 and
the slot 18a of the mounting plate 18. The operation plate
22 is so disposed as to lay over the mounting plate 18
and has a notch 22b formed at a lateral side thereof on
the side on which the cam recess 18c of the mounting
plate 18 is formed. The cam recess 18c and the notch
22b are provided in order that a pivot pawl 26 pivotable
about a pivot 25 can be operated by an operation lock
mechanism 24. When a roller 27 mounted on the pivot
pawl 26 is guided by the cam recess 18c so that a pawl
portion 26a at the front end of the pivot pawl 26 is fitted
in the notch 22b, the operation plate 22 is locked to pre-
vent following upward movement with the upward move-
ment of the mounting plate 18. The mounting plate 18
and the operation plate 22 are both locked by the hook
20 of the open/close lock mechanism 19 as well.
[0029] The rack 18b of the mounting plate 18 formed

at the lateral side is meshed with a pinion 28. The mount-
ing board 18 and the pinion 28 are main components of
a drive unit 32 of Fig. 1. When a rotation shaft 29 of the
pinion 28 is rotationally driven by a motor, the mounting
plate 18 can be shifted in vertical position. When the
mounting plate 18 is moved up and down, the gripping
mechanism 11 moves up and down in response to the
movement of the mounting plate 18. Since the tension
spring 23 urges the operation plate 22 in a direction in
which it is moved closer to the mounting plate 18, the
gripping portion 12 is urged in a direction in which it is
closed via the linkage mechanism.
[0030] The mounting plate 18 and the operation plate
22 are shifted in vertical position in such a manner as to
slide over a support block 40. The support block 40 is
mounted on a frame at a lateral side of the needle bed
of the flatbed knitting machine. The support block 40 sup-
ports thereon the pivot 25 of the pivot pawl 26 and the
rotation shaft 29. The support block 40 is provided, at a
lower portion thereof, with an abutment portion 40a.
When the front end 20b of the hook 20 abuts with the
abutment portion 40a, the interlock between the mount-
ing plate 18 and the operation plate 22 is released by the
hook 20.
[0031] The knitting yarn gripping device 10 includes a
grip lock mechanism 50 for locking the linkage mecha-
nism in the middle of the gripping portion 12 being closed,
to only keep the gripping portion 12 in the stage of catch-
ing the knitting yarn prior to gripping it. The grip lock
mechanism 50 includes a lock lever 51 and a wire spring
52. The lock lever 51 is urged by the wire spring 52 in
the counterclockwise direction, when viewed from the
front configuration 10A. The lock lever 51 is pivotally sup-
ported by the rod pivot 17b by which the nip pawl 14 and
the upper end of the rod 16 are connected. In order to
release the lock of the linkage mechanism by the lock
lever 51, the support block 40 is provided, at its upper
portion, with a slanted surface 40b. The abutment portion
40a and the slanted surface 40b are respectively provid-
ed at a lower portion of a guide groove 40c and at an
upper portion of the guide groove 40c in which the mount-
ing plate 18 and the operation plate 22 are accommodat-
ed in the overlying relation with each other.
[0032] Fig. 3 shows the state in which the mounting
plate 18 is moved upward from the state of Fig. 2, so that
the gripping portion 12 is opened and locked by the open/
close lock mechanism 19. When the mounting plate 18
is moved up from the state of Fig. 2, the operation plate
22 urged by means of the tension spring 23 is moved up
together. The pivot pawl 26 is urged by means of a leaf
spring, not illustrated, so that its pawl portion 26a can be
pressed against the lateral side of the operation plate 22.
The roller 27 provided on the pivot pawl 26 is fitted in the
cam recess 18c of the operation plate 18 so that the pawl
portion 26a of the pivot pawl 26 can be fitted into the
notch 22b. When the notch 22b reaches the position of
the pawl portion 26a of the pivot pawl 26 with the upward
movement of the operation plate 22, the pawl portion 26a
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is engaged in the notch 22b and thereby the operation
plate 22 is locked to stop the upward movement. When
the mounting plate 18 is moved upward with the operation
plate 22 remaining at rest, the operation plate 22 is low-
ered relative to the mounting plate 18. As the distance
between the nip pivot 17a at the upper end portion of the
mounting plate 18 and the operation pivot 17b at the up-
per end portion of the operation plate 22 is increased,
the gripping portion 12 is opened. When the distance
lowered exceeds an opening reference position at which
the abutment portion 22c at the lower end of the operation
plate 22 is lowered below an intermediate portion 20c of
the L-shaped hook 20 between the long side thereof and
the short side thereof, the hook 20 urged by means of
the push spring 21 is pivoted so that its intermediate por-
tion 20c is positioned above the abutment portion 22c.
[0033] When the mounting plate 18 is moved up fur-
ther, the roller 27 is disengaged from the cam recess 18c
and the pivot pawl 26 is pivoted in the clockwise direction,
so that the pawl portion 26a is disengaged from the notch
22b of the operation plate 22. As a result of this, the lock
against the operation plate 22 by the operation lock
mechanism 24 is released and the operation plate 22 is
moved upward by the urging force of the tension spring
23 so as to decrease the distance for the operation plate
22 to be lowered relative to the mounting plate 18. When
the abutment portion 22c moving up abuts with the inter-
mediate portion 20c of the hook 20, the upward move-
ment of the operation place 22 is stopped and is put in
the state of being locked by the open/close lock mecha-
nism 19. When the mounting plate 18 is moved upward
until the locked state is released, the operation plate 22
is also moved up together, with the gripping portion 12
remaining opened.
[0034] The support block 40 has, on the back side,
substantially the same guide groove as the guide groove
40c. Like gripping mechanism 11 is accommodated in
that guide groove on the back side, for upward and down-
ward drive. In this regard, however, to allow the drive on
the back side, a pinion 58 and a rotation shaft 59 are
disposed at locations different from the locations where
the pinion 28 and the rotation shaft 59 are disposed.
Thus, the knitting yarn gripping portion 10 of Fig. 1 is
provided with two gripping mechanisms 11a, 11b for a
single support block 40.
[0035] Fig. 4 shows the state in which the lock of the
open/close lock mechanism 19 is released and also the
gripping portion 12 is locked by a grip lock mechanism
50 in the middle of being closed. As shown in Fig. 3, when
the mounting plate 18 and the operation plate 22 are
interlocked by the open/close lock mechanism 19 and
then the mounting plate 18 is moved upward, the front
end 20b of the hook 20 abuts with the abutment portion
40a at the lower portion of the support block 40. As a
result of this, the hook 20 is pivoted in the clockwise di-
rection to disengage the intermediate portion 20c from
the abutment portion 22c of the operation plate 22, so
that the lock is released. Since the operation plate 22 is

biased by the tension spring 23 so that the distance for
the operation plate 22 to be lowered relatively from the
mounting plate 18 can be decreased, the operation plate
22 is moved upward. As a result of this, the distance
between the nip pivot 17a and the operation pivot 17b is
narrowed, so that the gripping portion 12 is closed.
[0036] In the illustrated embodiment, there is provided
a grip lock mechanism 50 for preventing the gripping por-
tion 12 from being closed completely. A lock lever 51 of
the grip lock mechanism 50 has a locking portion 51b
extending obliquely outwardly from a support portion 51a
supported by the rod pivot 17d. The locking portion 51b
is brought into abutment with a stepped portion 15b of
the nip pawl 15, whereby the gripping portion 12 is locked
to prevent the gripping portion 12 from being closed com-
pletely. When the lock of the open/close lock mechanism
19 is released, the gripping portion 12 is closed com-
pletely unless the grip lock mechanism 50 is used.
[0037] A catching space 50a is formed between front
ends of the nip pawls 13 and 15, and 14 locked by the
grip lock mechanism 50, so that the knitting yarn can be
pulled down in state of being only caught without being
gripped. Since the gripping portion 12 does not grip the
knitting yarn, the knitting yarn can move from the yarn
feeder to a zone from the gripping portion 12 to the knitted
fabric through the catching space 50a, to be additionally
supplied to that zone, even in the middle of being pulled
down. This can prevent exertion of an excess tension on
the knitting yarn extending between the gripping portion
12 and the knitted fabric, thus preventing occurrence of
a close stitch or a yarn break even after the gripping por-
tion 12 is closed and grips the knitting yarn, after lowered.
[0038] Fig. 5 shows the state in which the mounting
plate 18 is moved down to the standby position and the
locks of the open/close lock mechanism 19, the operation
lock mechanism 24, and the grip lock mechanism 50 are
all released. The lock of the grip lock mechanism 50 in
Fig. 4 is released when a lock releasing portion 51c pro-
vided at a lower end of the lock lever 51 is brought into
abutment with the slanted surface 40b of the support
block 40. The lock lever 51 is pivoted about the rod pivot
17d at the support portion 51a in a direction in which the
lock releasing portion 51c is inserted in the guide groove
40c. As a result of this, the locking portion 51b is disen-
gaged from the stepped portion 15b of the nip pawl 15,
so that the gripping portion 12 can be closed completely
to grip the knitting yarn.
[0039] As mentioned above, when the mounting plate
18 is moved down to a lower limit area, including the
lower limit shown in Fig. 2, where the operation plate 22
can be locked by the operation lock mechanism 24 to
prevent the upward movement, it can open the gripping
portion 12 in the middle of moving upward as shown in
Fig. 3 and can also lock the open/close lock mechanism
19. By the mounting plate 18 moving up to an upper limit
area as shown in Fig. 4, the lock of the open/close lock
mechanism 19 is released and the knitting yarn 6 is
caught by the gripping portion 12 closed. In the case that
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the grip lock mechanism 50 is not provided, the lock of
the open/close lock mechanism 19 is released and the
knitting yarn 6 is gripped by the gripping portion 12. Fol-
lowing these opening-and-closing and gripping proce-
dures, the gripping portion 12 can be driven to catch or
grip the knitting yarn 6, while being lowered.
[0040] When the mounting plate 18 is lifted up from
the standby position without following the opening-and-
closing and gripping procedures, the operation plate 22
is not locked by the operation lock mechanism 24. Con-
sequently, the gripping portion 12 can be moved upward
in the closed state. Also, when the downward movement
of the mounting plate 18 is limited to a range within which
the mounting plate 18 is positioned above the standby
position and the lock of the grip lock mechanism 50 is
not released by the slanted surface 40b, the gripping por-
tion 12 can be placed in standby in the catch mode in
which the gripping portion 12 is not closed completely,
leaving the catching space 50a, as is the case with Fig.
4. When the mounting plate 18 is moved up from this
condition, the gripping portion 12 can be moved up, with
the catching space 50a kept intact. In other words, the
gripping portion 12 can be placed in the standby condition
while holing the knitting yarn by catching or gripping it
and can also keep that holding state intact even when
moved up from the standby condition.
[0041] Fig. 6 shows constructions of the mounting
plate 18, the hook 20, the operation plate 22, and the
pivot pawl 26 as components of the knitting yarn gripping
device 10. The mounting plate 18 has a screw hole 18d
formed in an upper end portion thereof for mounting the
nip pivot 17a. It also has a fitting hole 18e for spring peg
use, formed at a location below the screw hole 18d and
above the slot 18a, for supporting an upper end of the
tension spring 23. A screw hole 18f for mounting the hook
pivot 20a of the hook 20 is provided below the slot 18a.
The mounting plate 18 has, at a lower end portion thereof,
a spring latch 18g for catching a lateral side of the push
spring 21. It also has, at an upper portion thereof, a slot
18h formed between the screw hole 18d and the fitting
hole 18e.
[0042] The operation plate 22 has a stepped portion,
formed at an upper end portion thereof, for receiving the
rod 16 and a screw hole 22d for mounting the operation
pivot 17b. The slot 18h of the mounting plate 18 is pro-
vided for escaping a tip of the threaded portion of the
operation pivot 17b, which is screwed in the screw hole
22d and on which the two rods 16 are pivotally mounted,
being projected to the back side. A fitting hole 22e for the
spring peg supporting the lower end of the tension spring
23 is provided below the slot 22a. The operation plate 22
has a void 22f formed at a lateral side of the upper end
portion, for accommodating the lock releasing portion 51c
of the lock lever 51. It also has, at its upper end, a sup-
porting portion 22g for supporting the wire spring 52.
[0043] The hook 20 has a penetrating hole 20d for the
hook pivot 20a and an insertion hole 20e for receiving a
lateral side of the push spring 21. The pivot pawl 26 also

has a penetrating hole 26b for the pivot 25.
[0044] Fig. 7 shows a configuration of the support block
40 as a component of the knitting yarn gripping device
10. The guide groove 40c has, at one side thereof, a
penetrating hole 40d for the rotation shaft 29 and at the
other side thereof, a penetrating hole 40e for the pivot
25. The support block has a guide groove 40f on the back
side of the guide groove 40c. The same gripping mech-
anism as the gripping mechanism 11 can be formed by
using the guide groove 40f.
[0045] Fig. 8 shows constructions of the nip pawls 13,
14, 15, the lock lever 51, the rod 16, the nip pivot 17a,
and the rod pivot 17c, 17d as components of the knitting
yarn gripping device 10. The operation pivot 17b is sub-
stantially the same in configuration as the nip pivot 17a.
The nip pawls 13, 14, 15 have penetrating holes 13a,
14a, 15a, respectively, for the nip pivot 17a. The nip pawls
13, 15 have penetrating holes 13a, 15a, respectively, for
the rod pivot 17c. The nip pawl 14 has a penetrating hole
14a for the rod pivot 17d. The lock lever 51 has a fitting
hole 51d for the rod pivot 17d at its supporting portion
51a. A spring latch 51e for catching an end of the wire
spring 52 is also provided between the supporting portion
51a and the lock releasing portion 51c. The wire spring
52 is provided with a urging portion 52a inserted in the
spring latch 51e of the lock lever 51 to urge it and a base
portion 52b inserted in the supporting portion 22g at the
upper end portion of the operation plate 22 to be sup-
ported by it. The rod 16 has penetrating holes 16a, 16b
for the operation pivot 17b and the rod pivots 17c, 17d
to be penetrated, respectively.

[Reference Signs List]

[0046]

10 Knitting yarn gripping device

11 Gripping mechanism

12 Gripping portion

13, 14, 15 Nip pawl

18 Mounting plate

19 Open/close lock mechanism

20 Hook

22 Operation plate

23 Tension spring

24 Operation lock mechanism

26 Pivot pawl
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28 Pinion

30 Flatbed knitting machine

31 Controller

40 Support block

50 Grip lock mechanism

51 Lock lever

Claims

1. A knitting yarn gripping device of a flatbed knitting
machine provided with a plurality of gripping mech-
anisms, which are each provided, at an upper end
thereof, with a gripping portion for gripping a knitting
yarn extending from a yarn feeder and are arranged
in order between a movement zone where the yarn
feeder is moved laterally of a needle bed and the
needle bed, with a needle bed side as an inner side
and a movement zone side as an outer side,
each gripping mechanism comprising:

a mounting plate which is driven to move up and
down between an upper limit and a lower limit
of a predetermined stroke and has, at an upper
end portion thereof, a gripping portion mounted
in a openable and closable manner,
an operation plate which is disposed in an over-
lying relation with the mounting plate and has,
at an upper end portion, with an operation por-
tion for opening and closing the gripping portion,
the operating plate being structured so that it
can open the gripping portion when a distance
for the operation plate to be lowered relative to
the mounting plate exceeds an opening refer-
ence,
a tension spring which is provided between the
mounting plate and the operation plate for urging
the operation plate in a direction in which the
distance for the operation plate to be lowered
relative to the mounting plate decreases,
an open/close lock mechanism which is provid-
ed between the mounting plate and the opera-
tion plate, so that when the distance for the op-
eration plate to be lowered relative to the mount-
ing plate exceeds the opening reference within
a predetermined lower limit range of the stroke
of the mounting plate, the open/close lock mech-
anism can operate to lock the operation plate so
as to prevent the distance lowered from de-
creasing below the opening reference and can
release the lock within a predetermined upper
limit range of the stroke of the mounting plate,
and

an operation lock mechanism which operates to
lock the operation plate to prevent the upward
movement while the mounting plate is moving
down to the lower limit range and release the
lock after the mounting plate is moved up in the
state of the operation plate being locked and
then the lock by the open/close lock mechanism
is initiated,
wherein when the knitting yarn extending from
the yarn feeder moved to the movement zone
is caught or gripped to be held by the inner grip-
ping mechanism, a position to which the mount-
ing plate is moved down is limited to a predeter-
mined standby position upper in level than the
lower limit range,
when the mounting plate is moved up and down
by the outer gripping mechanism, following
opening-and-closing and gripping procedures
that the mounting plate is moved down to the
lower limit area, whereby the operation plate is
locked by the operation lock mechanism to pre-
vent the upward movement; then the mounting
plate is moved up to open the gripping portion
in the middle of moving upward and also lock
the open/close lock mechanism; then the
mounting plate is moved up to the upper limit
area, whereby the lock of the open/close lock
mechanism is released and the knitting yarn is
caught or gripped by the gripping portion closed;
and then the gripping portion is moved down, at
least the inner gripping mechanism controls the
mounting plate in such a manner as to simulta-
neously move up from the standby position and
then move down, and
the gripping mechanism further comprises con-
trol means for controlling the mounting plate of
the inner gripping mechanism in such a manner
as to move up and down, following the opening-
and-closing and gripping procedures, when the
knitting yarn is caught or gripped by the inner
gripping mechanism.

2. The knitting yarn gripping device of the flatbed knit-
ting machine according to Claim 1, wherein the grip-
ping mechanism further comprises a grip lock mech-
anism which is disposed at an upper portion of the
mounting plate and is so structured that when the
lock by the open/close lock mechanism is released
and then the gripping portion is closed, the gripping
portion is locked in a partly closed state so that it can
be kept at a stage before gripping the knitting yarn,
and then the lock of the gripping portion is released
in the middle of the mounting plate being moved
down to the standby position, whereby the gripping
portion is closed to grip the knitting yarn.

3. The knitting yarn gripping device of the flatbed knit-
ting machine according to Claim 2, wherein the grip-
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ping mechanism further comprises:

a support block having a guide groove for guid-
ing upward and downward shift of the mounting
plate and the operation plate, wherein the guide
groove has, at a lower end thereof, a bottom
surface via which the lock of the open/close lock
mechanism is released and has, at an upper end
thereof, a slanted surface via which the lock of
the grip lock mechanism is released, and
a lock lever included in the grip lock mechanism
and having a support portion which is pivotally
supported by the gripping portion, a locking por-
tion which projects obliquely outwardly from the
support portion to lock the gripping portion in its
partly closed state, and a lock releasing portion
which extends vertically downwardly of the sup-
port portion, wherein when abutting with the
slanted surface at the upper end of the guide
groove of the support block, the lock releasing
portion is pivoted so that the lock of the gripping
portion by the locking portion is released and
thereby is moved down together with the down-
ward movement of the mounting plate through
the guide groove.

4. A control method of a knitting yarn gripping device
of a flatbed knitting machine provided with a plurality
of gripping mechanisms, which are each provided,
at an upper end thereof, with a gripping portion for
gripping a knitting yarn extending from a yarn feeder
and are arranged in order between a movement zone
where the yarn feeder is moved laterally of a needle
bed and the needle bed, with a needle bed side as
an inner side and a movement zone side as an outer
side,
each gripping mechanism is preset so that
it can be driven to move up and down between an
upper limit and a lower limit of a predetermined
stroke,
it can be locked within a predetermined lower limit
range of the stroke in a state of the gripping portion
being opened, and
the lock can be released within a predetermined up-
per limit range of the stroke, whereby the gripping
portion is closed to catch the knitting yarn,
wherein when the knitting yarn extending from the
yarn feeder moved to the movement zone at a lateral
side of the needle bed is caught or gripped to be held
by the inner gripping mechanism, a position to which
the inner gripping mechanism is moved down is lim-
ited to a predetermined standby position upper in
level than the lower limit range,
when the outer gripping mechanism is moved up and
down, following opening-and-closing and gripping
procedures that the outer gripping mechanism is
moved down to the lower limit area and is locked in
the opened state of the gripping portion; then is

moved up to the upper limit area, whereby the lock
is released to close the gripping portion so as to catch
or grip the knitting yarn by it; and then the gripping
portion is moved down, at least the inner gripping
mechanism is controlled in such a manner as to si-
multaneously move up from the standby position and
then move down, and
when the knitting yarn is caught and gripped by the
inner gripping mechanism, the inner gripping mech-
anism is controlled in such a manner as to move up
and down, following the opening-and-closing and
gripping procedures.

5. The control method of the knitting yarn gripping de-
vice of the flatbed knitting machine according to
Claim 4, wherein a distance for the inner gripping
mechanism to move up from the standby position is
set to be lower in level by only a predetermined dif-
ference than a distance for the outer gripping mech-
anism to move up, following the opening-and-closing
and gripping procedures, so as to open the gripping
portion.
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