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(54)
KNITTING MACHINE

(57)  Aflatbed knitting machine and a control method
for a self-moving carrier in a flatbed knitting machine
wherein when electric power source is shut off due to
emergency stop or other circumstances, synchronization
between a carriage and a self-moving carrier is kept so
that the knitting can be properly restarted after release
of the shut-off of the electric power source. When the
electric driving power supplied to the carriage drive motor
6 is shut off due to electric power failure of the commercial
AC source 20 or by the operation of the stop switch 22,
the carriage 3 is decreased in speed and then stops. The
controller 10 derived a predicted position of the carriage
3 and controls the carrier 13 so that a position of the
carrier 13 can be synchronized with the predicted posi-
tion. When the electric power supply is shut off in the
middle of the carriage 3 being accelerated alone for e.g.
reversal in direction, while the carrier 13 reaches the car-
rier start position, the carrier 13 is controlled to start up
promptly so that the position of the carrier 13 can be
synchronized with the predicted position of the deceler-
ating carriage 3.

WEFT KNITTING MACHINE, AND CONTROL METHOD FOR MOBILE CARRIER IN THE WEFT
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Description
Technical Field

[0001] The present invention relates to a flatbed knitting machine having a self-moving carrier for feeding a knitting
yarn when a knit fabric is knitted with knitting needles driven by a carriage which moves along a needle bed, and to a
control method for the self-moving carrier in the flatbed knitting machine.

Background Art

[0002] In general, the flatbed knitting machine for knitting a knit fabric with the knitting needles driven by the carriage
moving in reciprocation along the needle bed often employs a system for allowing the carriage to mechanically pull the
carrier for feeding the knitting yarn. The carriage mounts cams adapted to act upon the knitting needles, and the carrier
is pulled so that its positional relation with the cams can be kept constant. When the pulling of the carrier by the carriage
is released, the carrier comes to a stop. In the knitting of intarsia and the like wherein a knit fabric is knitted in the manner
that each course of loops of the knit fabric is divided into a plurality of zones with respect to the knitting width and each
of those zones is supplied with a separate yarn, when the carrier is at a stop in the way of the adjoining zone, the carrier
hinders the knitting of the zone in which the carrier is at a stop. To prevent such a hindrance, the carrier can be retracted
or returned by the kick-back operation caused by movement of the carriage. However, such a kick-back operation of
the carrier caused by the carriage requires the movement of the carriage which does not directly participate in the knitting
of the knit fabric, thus providing a decreased knitting efficiency.

[0003] Inthe flatbed knitting machine having self-moving carriers, the self-moving carriers are moved separately along
the needle bed without being pulled by the carriage (See Patent Citation 1, for example). When the self-moving carrier
is used to feed the knitting yarn, since the self-moving carrier can be retracted or returned by its own movement in the
knitting of intarsia and the like, the need to drive the carriage for the kick-back operation can be eliminated to avoid
decrease in knitting efficiency. By use of this self-moving carrier, a variety of knitting methods can be provided, including
e.g. plating wherein a face yarn and a back yarn are fed from two carriers to one cam with a predetermined phase
difference.

[0004] Since the carriage is large in weight and thus large in load for driving the knitting needles at the knitting, a main
motor for the flatbed knitting machine is used as a driving source for the carriage. The main motor is controlled via e.g.
a servo drive system. A position of the carriage is detected directly from its position relative to the needle bed or frame
of the flatbed knitting machine or indirectly from rotation of the main motor and the like. A position of the self-moving
carrier which is in the middle of moving is also detected and is synchronized with the position of the carriage so as to
fall within a certain range.

[0005] The flatbed knitting machine is provided with a stop switch for stopping the knitting operation. By operation of
the stop switch, a driving power supply for driving the main motor and others for driving the carriage is shut off. The
electric power supply for driving the carriage is shut off due to electric power failure or by operation of a power shutdown
device, as well.

Patent Citation 1: Japanese Examined Patent Publication No. Hei 3-62821
Disclosure of the Invention
Technical Problem

[0006] Theflatbedknitting machine havingthe self-moving carrier requires that the carriage and the carrier be constantly
synchronized to ensure the yarn feed for the reliable knitting and production of a variety of knit fabrics. However, when
the power supply to drive the carriage is shut off or interrupted by the power source of the flatbed knitting machine being
shut off due to electric power failure or by the operation of the stop switch, the carriage and the carrier are not synchronized.
When the power supply is shut off in the middle of moving, the carriage comes free from the control of the servo driver,
so that it gradually slows down and eventually stops. If moving at a speed of e.g. 1m/s for the knitting of the knit fabric,
the carriage will move over the order of 100mm until it comes to a stop. When being not synchronized with the carriage,
the carrier comes to a stop, so that there occurs a zone where the knitting yarn is not fed from the carrier, while only the
knitting needles are driven for knitting. In that zone, no new loops are formed with the knitting needles, resulting in a
press-off stitch fault.

[0007] At an outside of the knitting width, there is provided a zone where in association with decrease or increase in
speed of the carriage when reversed in moving direction, the carrier is brought to a halt to allow only the carriage to
move. At the start of the carriage after reversed in moving direction, a sequence is performed to allow only the carriage
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to be accelerated in this zone and then allow the carriage to be synchronized with the carrier, while also allowing the
carrier to move. It is to be noted here that when the electric power supply to drive the carriage is shut off due to e.g. a
necessity of emergency operation of the stop switch when the carriage is in the zone in which only the carriage is moved,
the carriage cannot stop immediately. When the stop position of the carriage is in the zone in which the carrier as well
is moved, the carriage already passes past the position at which the carrier starts moving, when restarting to move after
release of the shut-off of the electric power. This causes the press-off stitch fault.

[0008] It is an object of the present invention to provide a flatbed knitting machine having a self-moving carrier which
is constructed so that even when electric power supply to drive a carriage is shut off by e.g. an operation of the stop
switch, the carriage and the self-moving carrier can be synchronized to properly restart knitting after release of the shut-
off of the electric power supply, and a control method for the self-moving carrier in the flatbed knitting machine.

Technical Solution

[0009] The presentinvention provides a flatbed knitting machine provided with a carriage which moves along a needle
bed on which knitting needles are arranged in parallel and mounts a cam to allow the knitting needles to be selectively
driven for knitting, and a carrier which moves separately from the carriage by its own movement, while being synchronized
with the carriage in position to feed a knitting yarn to the knitting needles driven for the knitting,

the flatbed knitting machine comprising:

a sensor for detecting a position of the carriage, being capable of detecting position of the carriage at least until the
carriage stops even when electric power supply to drive the carriage is shut off during a process of the movement
of the carriage, and

a controller for controlling movement of the carrier in a manner that when the electric power supply to drive the
carriage is shut off during a process of the movement of the carriage, a position of the carrier can be synchronized
with a position of the carriage detected by the sensor until the movement of the carriage stops.

[0010] The presentinvention provides the flatbed knitting machine further comprising a memory for storing positions
of said carriage on a time-series basis,

wherein said controller operates to derive a predicted position of the carriage based on the positions of the carriage
stored in the memory and control the carrier to move with said synchronized position with the predicted position being kept.
[0011] The present invention provides the flatbed knitting machine, wherein said controller

controls said carriage so that at the start-up of the carriage, only the carriage can be accelerated alone until a prescribed
condition for start-up moving the carrier is satisfied, and then controls said carrier to start up so that it can be synchronized
with the carriage while moving,

followed by controlling the carrier so that when the electric power supply for driving the carriage is shut off in the process
of only the carriage being accelerated alone, the carrier can be started up to be synchronized with the carriage while
moving, if the condition for start-up moving the carrier is satisfied until carriage stops.

[0012] The present invention provides a control method for controlling movement of a self-moving carrier in a flatbed
knitting machine provided with a carriage which moves along a needle bed on which knitting needles are arranged in
parallel and mounts a cam to allow the knitting needles to be selectively driven for knitting, and a carrier which moves
separately from the carriage by its own movement, while being synchronized with the carriage in position to feed a
knitting yarn to the knitting needles driven for the knitting, when electric power supply to drive the carriage is shut off in
a process of movement of the carriage,

wherein even when the electric power supply to drive the carriage is shut off, a position of the carriage is to be capable
of detecting at least until the carriage stops, and

wherein when the electric power supply to drive the carriage is shut off in the process of the carriage and the carrier
being synchronized with each other while moving, the movement of the carrier is controlled so that the synchronized
position of the carrier with the position of the carriage can be kept until the carriage stops.

Advantageous Effects

[0013] According to the present invention, when the electric power supply for the drive is shut off in the process of the
movement of the carriage, the controller controls the movement of the carrier so that the synchronized position of the
carrier with the position of the carriage can be kept until the carriage stops. This can provide the result that even when
the electric power supply to drive the carriage is shut off by e.g. an operation of the stop switch, synchronization between
the carriage and the self-moving carrier can be kept to restart knitting without any problem after release of the shut-off
of the electric power supply.

[0014] According to the present invention, the controller operates to derive a predicted position of the carriage based
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on the positions of the carriage stored in the memory on a time-series basis. The carrier can be controlled so that its
position can be promptly synchronized with the predicted position of the carriage.

[0015] According to the presentinvention, at the start-up, only the carriage is accelerated alone. Even when the electric
power supply to drive the carriage is shut off in the process of only the carriage being accelerated alone, the carrier is
synchronized with the carriage, if the condition for start-up moving the carrier is satisfied by the time the carriage stops.
Hence, the knitting can be restarted properly after release of the shut-off of the electric power supply to drive the carriage.
[0016] Further, according to the present invention, even when the electric power supply to drive the carriage is shut
off in the process of movement of the carriage, the movement of the carrier is controlled so that the synchronized position
of the carrier with the position of the carriage can be kept until the carriage stops. This can provide the result that even
when the electric power supply to drive the carriage is shut off by e.g. the operation of the stop switch, the synchronization
between the carriage and the self-moving carrier can be kept. This can enable the knitting to be restarted properly after
the release of the shut-off of the electric power supply.

Brief Description of Drawings
[0017]

[Fig.1] Fig. 1 is a block diagram showing a schematic electric structure of a flatbed knitting machine 1 as a certain
embodiment of the present invention.

[Fig.2] Fig. 2 is a diagram showing a concept of a manner that a position of a carriage 3 decreased in speed after
shut-off of electric power supply to drive the carriage is predicted based on the data about past positions of the
carriage stored in memory, 25 in the flatbed knitting machine 1 of Fig. 1.

[Fig.3] Fig. 3 shows diagrams showing concepts of processes that the flatbed knitting machine 1 of Fig. 1 controls
the carriage 3 at the time of start-up and at the time of shut off of the electric power supply to drive the carriage.
[Fig.4] Fig. 4 is a flow chart showing overall control procedures by a controller 10 of Fig. 1.

Explanation of References

[0018]

1 Flatbed knitting machine
2 Needle bed

3 Carriage

6 Carriage drive motor
7,17  Encoder

8 Needle bed gap

10 Controller

13 Carrier

20 Commercial alternating-current source
21 Backup device

22 Stop switch
25 Memory

Best Mode for Carrying Out the Invention

[0019] Fig. 1 shows a schematic electric structure of a flatbed knitting machine 1 as a certain embodiment of the
present invention. In the flatbed knitting machine 1, knitting needles arranged in parallel on a needle bed 2 are driven
selectively by cams mounted on a carriage 3 to knit a knit fabric. The carriage 3 is driven to move in reciprocation in a
rightand left direction as viewed in the drawing figure. The right and left direction defined here corresponds to a longitudinal
direction of the needle bed 2. The carriage 3 is connected to a timing belt 4 extending between both lengthwise ends of
the needle bed 2. The timing belt 4 is driven via a drive pulley 5 at one lengthwise end of the needle bed 2. The drive
pulley 5 is mounted on an output shaft of a carriage drive motor 6. A rotation angle of the output shaft is detected by an
encoder 7. The needle bed 2 usually are provided to form a pair, and the paired needle beds are arranged opposite to
each other across a needle bed gap 8 into or from which ends of the knitting needles are advanced or retracted. The
other needle bed, not shown, arranged across the needle bed gap 8 has also the same structure as the needle bed 2.
A carriage rail 9 is arranged to support the carriage 3 so that the carriage 3 can move in reciprocation in a longitudinal
direction of the needle bed 2. A controller 10 is provided to control the movement of the carriage 3. The controller 10
including CPU controls the flatbed knitting machine 1 provided with the carriage 3 in accordance with preset programs.
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[0020] Inthe flatbed knitting machine 1, a self-moving carrier 13 equipped with a yarn feeder 12 is moves in reciprocation
along a yarn guide rail 11 arranged over the needle bed gap 8. A knitting yarn used for the knitting of a knit fabric is fed
from the yarn feeder 12 to the knitting needles. The carrier 13 is connected to a timing belt 14 extending between both
ends of the yarn guide rail 11. The timing belt 14 is driven via a drive pulley 15 at one lengthwise end of the yarn guide
rail 11. The drive pulley 15 is mounted on an output shaft of a carrier drive motor 16. A rotation angle of the output shaft
is detected by an encoder 17. Although more than one yarn guide rails 11 and carriers 13 thus arranged over the needle
bed gap 8, only one yarn guide rail 11 and one carrier 13 are just illustrated in the drawing figure and their remaining
parts are omitted. The carriage 3 and the carrier 13 can be driven not only via their respective driving means, illustrated
as an example, but via different driving means.

[0021] Data corresponding to rotation angles of the output shaft of the carriage drive motor 6 detected by the encoder
7 and data corresponding to rotation angles of the output shaft of the carrier drive motor 16 detected by the encoder 17
are entered into the controller 10. Based on the data entered, the controller 10 controls the carriage 3 and the carrier
13 so that they can be synchronized with each other to keep their positional relation constant. The carriage 3 could
mount two or more cams for driving the knitting needles. If the carriage 3 mounts two or more cams for driving the knitting
needles, multiple knitting drive can be performed in a single stroke of one reciprocating movement of the carriage 3. In
this case, two or more carriers 13 are moved in synchronization to correspond in position to the respective cams. In the
knitting of plating, the two or more carriers 13 are moved in synchronization so that one used for a front yarn and another
used for a back yarn can be in a shifted positional relation with the single cam mounted on the carriage 3.

[0022] An electric power to drive the carriage drive motor 6 is supplied to a carriage servo 23 from e.g. a commercial
alternating-current source 20 as an external power source through a backup device 21 serving as a power source for
the flatbed knitting machine and through a stop switch 22. The carriage servo 23 is used for servo drive of the carriage
drive motor 6. The backup device 21 includes a large-capacity condenser and a magnetic circuit breaker, and the electric
power is supplied to the stop switch 22 through the magnetic circuit breaker. When the electric power received from the
commercial alternating-current source 20 is stopped due to electric power failure or other circumstances, the magnetic
circuit breaker is tripped and the electric driving power supplied to the carriage drive motor 6 through the carriage servo
23 is shut off. When the stop switch 21 is operated due to an emergency situation or other circumstances in the process
of receiving the electric power, as well, the electric power supply to drive the carriage 3 is shut off.

[0023] The electric power is supplied from the backup device 21 to a load which is lighter than the carriage 3 including
the carrier 13, as well, including, for example, the carrier servo 24 used for the servo drive of the carrier motor 16, and
the controller 10. When the electric power from the commercial alternating-current source 20 is interruped due to electric
power failure or other circumstances, the backup power stored in the condenser situated within the backup device 21
is supplied to such a load. The condenser has a capacity enough large for the back-up power to be supplied on a time
scale of seconds. The carrier servo 24 can be structured so that even when the electric power supply for driving is shut
off, the electric power can be regenerated from the carrier motor 16 to extend the electric power supply by several
seconds until the electric power supply is shutoff.

[0024] When the electric driving power supplied from the commercial alternating-current source 20 to the carriage
drive motor 6 is shut off due to e.g. electric power failure of the commercial alternating-current source 20 or by the
operation of the stop switch 22, the carriage 3 is decreased in speed and then stops. The controller 10 controls the
carrier 13 to keep the synchronization between the position of the carrier 13 and that of the carriage 3, as mentioned
later. The controller 10 is structured so that even when the electric power received from the commercial alternating-
current source 20 is shut off, the power can be supplied from the backup device 21 to the controller 10 during at least
this controlling process. The carrier servo 24 to drive the carrier motor 16 may be structured to regenerate the electric
power so as to increase the time until the carrier motor 16 stops, as previously mentioned.

[0025] The controller 10 is provided with a memory 25 for the purpose of proper control on the synchronization between
the position of the carriage 3 and the position of the carrier 13. The data on the positions of the carriage 3 are stored in
the memory 2 5 at regular time intervals, e.g. once for every 1ms. The memory 25 includes a given region allocated to
store the data on the positions of the carriage 3. When the data is fully stored in the entire region, the oldest data stored
is overwritten by entering new data in that region.

[0026] The carriage drive motor 6 and the carrier drive motor 16 are operated via the carriage servo 23 and carrier
servo 24, respectively, under control of the controller 10. The electric power supplied from the main source 20 of electric
power is supplied to the carriage drive motor 6 by the servo driver 25 under the control of the controller 10. When the
electric power supply is shut off, the carriage servo 23 uses the regenerative electric power generated by the carriage
drive motor 6 as an electric generator, to keep the state in which the rotation angle can be detected by the encoder 7.
A backup power source which can supply the electric power for longer hours than the backup device 21 from which the
backup power is supplied, and a nonvolatile flash memory are used for the memory 25. The data on the positions of the
carriage 3 held during halts of the flatbed knitting machine 1 can be read out from this memory 25 even at the restart of
the flatbed knitting machine 1 after halted.

[0027] Fig. 2 shows a concept of a manner that a position of the carriage 3, decreased in speed for example after
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operation of the emergency stop switch 21, is predicted based on the data on past positions of the carriage 3 stored in
memory 25 of Fig. 1. The data indicating the past positions of the carriage 3 are stored in the memory 25 on a time-
series basis of e.g. once for every 1ms. The position of the carriage 3 is calculated based on the rotation angle of the
output shaft of the carriage drive motor 6 output from the encoder 7. A linear encoder or the like which can do the position
detection directly along the needle bed 2, the carriage rail 9, or the like may be provided to detect that position. The
memory 25 has a storage area large enough to store the data on at least three positions required to predict the following
points. A 1ms-later predicated position is derived as P3 from the data on three past positions of 3ms, PO, P1 and P2,
including the present position.

Where P2 is the present position, P1 is a 1ms past position, PO is a 2ms past position, dP1 is a difference between PO
and P1, and dP2 is a difference between P1 and P2, the following equations are given:

dP1=P1-PO .. (1)

dP2=P2-P1 .. (2).

When the decrease in speed continues, it is expected that a difference dP3 between the 1ms-later position P3 and the
present position P2 decrease further than dP2 only by the difference between dP1 and dP2. It follows from this that:

dP3=dP2-(dP1-dP2)=2dP2-dP1 .. (3)

It follows from this equation that the 1ms-later position P3 can be predicted as:

P3=P2+dP3=P2+(2dP2-dP1) ... (4)

[0028] The controller 10 of Fig. 1 controls the carriage drive motor 6 and the carrier drive motor 16 so that the position
of the carriage 3 and the position(s) of the one or more than one carriers 13 are synchronized, keeping their positional
relation constant. When the flatbed knitting machine 1 is in proper operation with the electric power supplied from the
main power source 20, the carriage 3 is controlled by the carriage drive motor 6 to be increased or decreased in speed
so as to properly move in reciprocation along the needle bed 2 within a range determined depending on a knitting width
of a knitted fabric to be knitted. When the electric power supply to the carriage servo 23 is shut off in the state in which
the position of the carrier 13 is synchronized with the position of the carriage 3, the controller 10 operates to derive a
predicted position of the carriage 13 and control the position of the carrier 13 to be synchronized with the predicted position.
[0029] Fig. 3 shows a concept of a manner to control the carriage 3 when the electric power supply to drive the carriage
is shut off at the start-up of the carriage 3. It is usual that after being moved to e.g. a position on the outer side of the
one end of the knitting width end and on the outer side of the carrier 13, the carriage 3 is reversed in direction. According
to the start-up sequence of the carriage after reversed in direction, at the time of t0, the carriage in the resting state
starts moving toward the other end of the knitting width at a constant speed, as shown in solid line in Fig. 3(a). At that
time, the carrier 13 is on standby at a position on the outer side of the one end of the knitting width and near the end of
the knitting width. Since the carriage 3 is moved alone until the time of t1, it is needless to say that the carriage 3 is not
synchronized with the carrier 13 until then. At the time of t1, the carriage 3 reaches a carrier start position where the
carrier 13 starts moving, and the carrier 13 starts moving to the other side of the knitting width, as shown in broken line.
Since the carrier 13 smaller in load than the carriage 3 can be accelerated at a more rapid pace, the carrier 13 reaches
the velocity equal to that of the carriage 3 at the time of t2 and then keeps its synchronized positional relation with the
carriage 3. When being synchronized with the carrier 13, the carriage 3 can drive the knitting needles into action to knit
a knit fabric using a knitting yarn fed to the knitting needles from the yarn feeder 12 of the carrier 13. When the electric
power supply to the carriage servo 23 is shut off after the synchronization, the control may be exercised, while a predicted
position of the carriage 3 is derived, as shown in Fig. 2.

[0030] As shown in Fig. 3(b), a possible shut-off of the electric power supply to the carriage servo 23 may occur
between the time t1 and the time t2, as well. When the electric power supply is shut off at the time of tx between those
two points in time, the acceleration of the carriage 3 proceeding from the time of t0 is interrupted at the time of tx, as
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indicated in bold solid line. In other words, after the time of tx, the acceleration is not continued but is switched to
deceleration, as shown in the startup sequence indicated in two-dot chain line. The controller 10 then controls the carrier
13 so that the position of the carrier 13 can be promptly synchronized with the predicted position of the carriage 3 after
the time of tx, as shown in bold broken line. Since the carrier 13 is smaller in load, the carrier 13 can be accelerated at
a further rapid pace. Since the carriage 13 is decreased in speed after the time of tx, the synchronization can be obtained
quickly. After synchronized, the carrier 13 can be controlled so that its position can be aligned with the predicted position,
while the predicted position of the carriage 3 is derived.

[0031] A possible shut-off of the electric power supply to the carriage servo 23 may occur between the time t0 and
the time t1 while the carriage 3 is accelerated alone. When a position at which the carriage 3 decelerated due to the
shut-off of the power supply comes to a stop does not arrive at the carrier start-up position, there is no need to start up
the carrier 13. The carrier 13 need not be controlled for synchronization until the shut-off of the power supply is released
to restart the operation and the carriage 3 arrives at the carrier start-up position. When the carriage arrives at the carrier
start-up position before the carriage 3 decreasing in speed comes to a stop, the carrier 13 may be controlled so that its
position can be immediately synchronized with the predicted position of the carriage 3, as in the case of the possible
shut-off of the electric power supply which may occur between the time t1 and the time t2, as shown in Fig. 3(b).
[0032] Fig. 4 shows overall control procedures of the carrier 13 by the controller 10 described above. In the normal
operation of the flatbed knitting machine 1, in the step s1, the present position of the carriage 3 is stored in the memory
25. In the step s2, decision is made whether the stop switch 22 was pushed, or whether the commercial alternating-
current source 20 was shut off due to the electric power failure. This decision is made by for example monitoring voltage
of the carriage servo 23 on the input side. When the electric power supply is not interrupted, a target position of the
carrier 13 with respect to a 1ms-later target position of the carriage 3 is calculated in the step s3. The target position of
the carriage 3 can be set in accordance with the sequence for the operations including for example acceleration at start-
up, constant-speed motion after acceleration, as shown in solid line extending from the time t0 in Fig. 3(a), and deceleration
at the interruption, not shown. In the step s4, the calculated target position of the carrier 13 is output to the carrier servo
24 and the carrier drive motor 16 is controlled. In the normal knitting process, a series of procedures between the steps
s1 and s4 are repeated to control the carriage 3 and the carrier 13 so that they can be synchronized with each other,
while moving.

[0033] When itis decided in the step s2 that the electric power supply was shut off due to the push operation of the
stop switch 21 or due to electric power failure of the commercial alternating-current source 20, the 1ms-later position of
the carriage 3 is predicted in the way of thinking as shown in Fig. 2, in the step s5. Sequentially, in the step s6, decision
is made whether the carrier 13 and the carriage 3 are not yet synchronized with each other. When already synchronized,
the target position of the carrier 13 with respect to the 1ms-later predicated position of the carriage 3 is calculated in the
step s7, then going to the step s4. By synchronizing the position of the carrier 13 with this predicted position of this
carriage 3, the carrier 13 and the carriage 3 can be kept in the synchronized state even after the electric power supply
is shut off.

[0034] The state of before t1 of Fig. 3(a) is decided as the carrier 13 and the carriage 3 being not yet synchronized,
in the step s6. This state corresponds to, for example, the state that the carriage 3 passed past the end of the knitting
width to be reversed in travelling direction. In this case, decision is made in the step s8 whether the predicted position
of the carriage 3 passed past the carrier start-up position. When the predicted position of the carriage 3 passed past the
carrier start-up position, the target position of the carrier 13 with respect to the 1ms-later predicted position of the carriage
3 is calculated in the step s9. This corresponds to the way of synchronizing the carrier 13 and the carriage 3 with each
other instantly. When the predicted position of the carriage 3 does not yet pass past the carrier start-up position, the
target position of the carrier 13 is not calculated and is not set in the step s8, then going to the step s4. In the step s4,
since the target position of the carrier to be output is not presented, only the carriage 3 is moved, while the carrier 13
remains stationary.

Claims

1. A flatbed knitting machine provided with a carriage which moves along a needle bed on which knitting needles are
arranged in parallel and mounts a cam to allow the knitting needles to be selectively driven for knitting, and a carrier
which moves separately from the carriage by its own movement, while being synchronized with the carriage in
position to feed a knitting yarn to the knitting needles driven for the knitting,
the flatbed knitting machine comprising:

a sensor for detecting a position of the carriage, being capable of detecting position of the carriage at least until
the carriage stops even when electric power supply to drive the carriage is shut off during a process of the
movement of the carriage, and
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a controller for controlling movement of the carrier in a manner that when the electric power supply to drive the
carriage is shut off during a process of the movement of the carriage, a position of the carrier can be synchronized
with a position of the carriage detected by the sensor until the movement of the carriage stops.

The flatbed knitting machine according to claim 1 further comprising a memory for storing positions of said carriage
on a time-series basis,

wherein said controller operates to derive a predicted position of the carriage based on the positions of the carriage
stored in the memory and control the carrier to move with said synchronized position with the predicted position
being kept.

The flatbed knitting machine according to claims 1 or 2,

wherein said controller

controls said carriage so that at the start-up of the carriage, only the carriage can be accelerated alone until a
prescribed condition for start-up moving the carrier is satisfied, and then controls said carrier to start up so that it
can be synchronized with the carriage while moving,

followed by controlling the carrier so that when the electric power supply for driving the carriage is shut off in the
process of only the carriage being accelerated alone, the carrier can be started up to be synchronized with the
carriage while moving, if the condition for start-up moving the carrier is satisfied until carriage stops.

A control method for controlling movement of a self-moving carrier in a flatbed knitting machine provided with a
carriage which moves along a needle bed on which knitting needles are arranged in parallel and mounts a cam to
allow the knitting needles to be selectively driven for knitting, and a carrier which moves separately from the carriage
by its own movement, while being synchronized with the carriage in position to feed a knitting yarn to the knitting
needles driven for the knitting, when electric power supply to drive the carriage is shut off in a process of movement
of the carriage,

wherein even when the electric power supply to drive the carriage is shut off, a position of the carriage is to be
capable of detecting at least until the carriage stops, and

wherein when the electric power supply to drive the carriage is shut off in the process of the carriage and the carrier
being synchronized with each other while moving, the movement of the carrier is controlled so that the synchronized
position of the carrier with the position of the carriage can be kept until the carriage stops.
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