
Printed by Jouve, 75001 PARIS (FR)

Europäisches Patentamt

European Patent Office

Office européen des brevets

(19)

E
P

1 
60

0 
41

3
A

2
*EP001600413A2*
(11) EP 1 600 413 A2

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
30.11.2005 Bulletin 2005/48

(21) Application number: 05005494.9

(22) Date of filing: 14.03.2005

(51) Int Cl.7: B65H 54/26, D01H 15/013

(84) Designated Contracting States:
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR
HU IE IS IT LI LT LU MC NL PL PT RO SE SI SK TR
Designated Extension States:
AL BA HR LV MK YU

(30) Priority: 18.05.2004 JP 2004147227

(71) Applicant: MURATA KIKAI KABUSHIKI KAISHA
Minami-ku Kyoto-shi Kyoto 601 (JP)

(72) Inventor: Susami, Hiroyuki
Otsu-shi Shiga (JP)

(74) Representative: Liedl, Christine et al
c/o Hansmann & Vogeser,
Albert-Rosshaupter-Strasse 65
81369 München (DE)

(54) Service carriage control system

(57) The present invention enables efficient opera-
tions in a control system that operates in response to a
request for yarn splicing made by each of a plurality of
processing units 3, to stop one of a plurality of service
carriages running along the same running path 6, at the
processing unit for yarn splicing. Work areas are as-
signed to yarn splicing carriages 11, 12; for example,
spinning units 3 nos. 1 to 17 are assigned to the work
area A1 of the first yarn splicing carriage 11 and spinning
units 3 nos. 18 to 34 are assigned to the work area A2
of the second yarn splicing carriage 12. If the spinning

unit 3 no. 18 makes a yarn yarn splicing request, the
system performs control such that the second yarn yarn
splicing carriage 12 is dispatched, which covers the
work area A2 to which the spinning unit 3 no. 18 belongs.
The first yarn splicing carriage 11 calculates the dis-
tance between the current position of the carriage 11
and the yarn splicing requesting unit (no. 18). If the dis-
tance has at most a predetermined value, the system
performs control such that the second yarn splicing car-
riage is withdrawn and moved away from the yarn splic-
ing requesting unit (Fig.1)
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Description

Field of the Invention

[0001] The present invention relates to a service car-
riage control system that operates in response to a re-
quest for a service made by one of a plurality of process-
ing units, to cause a service carriage to run to the unit
to provide the unit with the service.

Background of the Invention

[0002] The Unexamined Japanese Patent Application
Publication (Tokkai-Hei) 11-107078 discloses a spin-
ning machine having a large number of spinning units
installed in a line, and the spinning units are an example
of (yarn) processing units. While the spinning machine
is in operation, when a spun yarn is broken in any of the
spinning units or is forcibly cut owing to a detected yarn
defect such as slab, a yarn splicing carriage is run and
then stopped in front of that unit. Then, a knotter, a splic-
er, or the like splices a lower yarn drawn from a winding
package to an upper yarn of a draft device side. The
Unexamined Japanese Patent Application Publication
(Tokkai-Hei) 11-107078 also refers to the case in which
two such yarn splicing carriages are provided.
[0003] The Unexamined Japanese Patent Application
Publication (Tokkai-Hei) 6-108331 discloses a configu-
ration in which a yarn splicing carriage and a roving yarn
splicing carriage run on the same running rail. The yarn
splicing carriage and the roving yarn splicing carriage
are each provided with an obstacle sensor and control-
led so that priority is always given to the roving yarn
splicing carriage over the yarn splicing carriage in run-
ning.
[0004] The Unexamined Japanese Patent Application
Publication (Tokkai-Hei) 11-107078 discloses the con-
figuration in which the two yarn splicing carriages are
provided. However, it does not refer to how the two yarn
splicing carriages share processing if any spinning unit
makes a yarn splicing request. On the other hand, the
spinning units do not make yarn splicing requests in a
specified order. The frequency at which yarn breakage
occurs varies with the spinning units. Consequently, for
example, yarn splicing requests may concentrate on
one carriage, which thus cannot process the yarn splic-
ing requests promptly. This reduces working efficiency
to prevent the two yarn splicing carriages from being ef-
ficiently operated.
[0005] In this case, it is possible to combine the con-
figuration in the Unexamined Japanese Patent Applica-
tion Publication (Tokkai-Hei) 11-107078 with such con-
trol as gives priority to one of the two carriages as de-
scribed in the Unexamined Japanese Patent Application
Publication (Tokkai-Hei) 6-108331. However, with this
control, the yarn splicing carriage given priority contrib-
utes to reducing the working range of the yarn splicing
carriage not given priority. Consequently, the efficiency

in processing yarn splicing requests decreases. This
lowers the efficiency of yarn splicing carried out by the
two carriages as a whole. As a result, it takes the spin-
ning machine a long time to recover from a yarn break-
age state. This lowers the production efficiency of the
spinning machine.
[0006] The present invention is made in view of these
circumstances. It is an object of the present invention to
provide a service carriage control system that provides
services using a plurality of service carriages (for exam-
ple, yarn splicing carriages such as those described
above) running along the same running path, wherein
the system can provide prompt services and can be ef-
ficiently operated.
[0007] A description has been given of the problems
to be solved by the present invention, and the descrip-
tion will be given of means for solving the problems as
well as their effects.

Summary of the Invention

[0008] A first aspect of the present invention provides
a service carriage control system configured as de-
scribed above. In response to a request for a service
made by each of a plurality of processing units, one of
a plurality of service carriages running along the same
running path is stopped at the processing unit.
[0009] Then, the processing unit is supplied with the
service. A work area is pre-assigned to each service car-
riage. The service carriage control system comprises
control means operating if a service requesting unit oc-
curs, to perform control such that the one service car-
riage covering a work area to which the processing unit
belongs is dispatched to the processing unit, and to con-
trol a running direction of the other service carriage cov-
ering an adjacent area that is a work area adjacent to
the work area to which the processing unit belongs.
[0010] The expression "control the running direction"
includes a shift from a stopped state to a running state,
the reversal of the running direction of the running car-
riage, and maintenance of the stopped state.
[0011] This configuration controls the running direc-
tions of not only the service carriage covering the work
area to which the service requesting unit belongs but
also the service carriage covering the adjacent area.
Consequently, the interference between the service car-
riages is suppressed to allow services to be generally
smoothly and efficiently provided.
[0012] The service carriage control system is prefer-
ably configured as described below. The service car-
riage control system comprises calculating means op-
erating if a service requesting unit occurs, to calculate
a distance between a current position of the service car-
riage for the adjacent area and the processing unit. The
control means controls the running direction of the serv-
ice carriage for the adjacent area on the basis of a result
of the calculation by the calculating means.
[0013] Thus, by performing the simple control for the
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calculation of the distance between the position of the
service carriage for the adjacent area and the service
requesting unit, it is possible to perform the above con-
trol that suppresses the interference between the serv-
ice carriages.
[0014] The service carriage control system is prefer-
ably configured as described below. If a service request-
ing unit occurs and no service requesting unit occurs in
the adjacent area, the control means performs a with-
drawing control that causes the service carriage for the
adjacent area to run in a direction in which the service
carriage moves away from the service requesting unit
when a distance that is the result of the calculation by
the calculating means has at most a predetermined val-
ue.
[0015] Specifically, when the distance between the
position of the service carriage for the adjacent area (re-
ferred to as the "adjacent carriage" below) and the serv-
ice requesting unit has at most the predetermined value,
the service carriage control system performs the control
that causes the adjacent carriage to run in the direction
in which it moves away from the service requesting unit
(withdrawing control). This ensures a distance between
the service carriage running toward the service request-
ing unit and the adjacent carriage. Accordingly, the sim-
ple control avoids the interference between the carriag-
es.
[0016] The service carriage control system is prefer-
ably configured as described below. The service car-
riage control system comprises approach sensing
means for sensing that service carriages are approach-
ing each other. If a service requesting unit occurs in an
arbitrary work area, the control means dispatches an ar-
bitrary service carriage covering a work area to which
the processing unit belongs, to the processing unit.
Even if the approach sensing means senses that the ar-
bitrary service carriage running toward the service re-
questing unit is approaching another service carriage,
when the withdrawing control is being or can be per-
formed on the latter service carriage, the control means
performs control that avoids stopping the running of the
arbitrary service carriage toward the service requesting
unit.
[0017] Specifically, when the withdrawing control is
being or can be performed on the second service car-
riage, even if the approach sensing means of the run-
ning arbitrary service carriage senses the second serv-
ice carriage, the control means does not stop the second
service carriage with the expectation that the withdraw-
ing control is being or is to be performed on the second
service carriage. This reasonable control enables the
arbitrary service carriage to reach the intended service
requesting unit in a reduced time.
[0018] In the service carriage control system, prefer-
ably, even if the approach sensing means senses that
the arbitrary service carriage running in the arbitrary
work area toward the service requesting unit is ap-
proaching another service carriage, when the withdraw-

ing control is being or can be performed on the latter
service carriage, the control means performs control
that reduces a speed at which the arbitrary service car-
riage runs toward the service requesting unit.
[0019] Specifically, if the approach sensing means of
the arbitrary service carriage running toward the service
requesting unit senses another service carriage, the ar-
bitrary service carriage decelerates to gain time before
the second service carriage completes the withdrawing
control. This makes it possible to avoid collisions. Fur-
ther, once the second service carriage completes the
withdrawing control and the approach sensing means
stops sensing the second service carriage, the arbitrary
service carriage can recover from the decelerating state
and return quickly to the initial running speed. Conse-
quently, the arbitrary service carriage can reach the in-
tended service requesting unit in a short time.
[0020] The service carriage control system is prefer-
ably configured as described below. Each service car-
riage is configured to be able to recognize a position of
the service carriage, a position of a service requesting
unit occurring in a work area covered by the service car-
riage, and a position of a service requesting unit occur-
ring in a work area adjacent to the work area covered
by the service carriage. The calculating means and the
control means are provided in each service carriage.
[0021] This makes it possible to distribute processing
among the service carriages. Consequently, control
loads can be reduced.
[0022] A second aspect of the present invention pro-
vides a service carriage control system configured as
described below. In response to a request for a service
made by each of a plurality of processing units, one of
a plurality of service carriages running along the same
running path is stopped at the processing unit. Then, the
processing unit is provided with the service. A work area
is pre-assigned to each service carriage. Further, the
service carriage control system comprises calculating
means operating if a service requesting unit occurs, to
calculate a distance between a position of the unit and
an end of a work area to which the unit belongs, and
control means for controlling a running direction of the
service carriage, after end of the service, of a service
carriage that provides the service for the processing
unit, on the basis of a result of the calculation by the
calculating means.
[0023] Thus, if a service requesting unit occurs and a
service carriage is to supply a service to the service re-
questing unit, the running direction after the end of the
service is controlled in accordance with the distance to
the end of the work area to which the service requesting
unit belongs. It is thus possible to suppress the interfer-
ence with the service carriage for the adjacent work ar-
ea. Therefore; services can be generally smoothly and
efficiently supplied.
[0024] In the service carriage control system, prefer-
ably, when a distance that is the result of the calculation
by the calculating means has at most a predetermined
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value, the control means causes the service carriage
having finished the service to run toward a center of the
work area to which the service requesting unit belongs.
[0025] This serves to avoid stopping a service car-
riage near the boundary between work areas. It is thus
possible to reliably inhibit carriages from interfering with
each other near the boundary between work areas.
[0026] The service carriage control system is prefer-
ably configured as described below. Each service car-
riage is configured to be able to recognize a position of
the service carriage, a position of a service requesting
unit occurring in a work area covered by the service car-
riage, and a position of a service requesting unit occur-
ring in a work area adjacent to the work area covered
by the service carriage. The calculating means and the
control means are provided in each service carriage.
[0027] This makes it possible to distribute processing
among the service carriages. Consequently, control
loads can be reduced.

Brief Description of the Drawings

[0028]

Figure 1 is a schematic plan view showing the gen-
eral configuration of a spinning machine comprising
a service carriage system according to an embodi-
ment of the present invention.
Figure 2 is a block diagram showing the electrical
configuration of the spinning machine.
Figure 3 is a flowchart showing the control of yarn
splicing carriages.
Figure 4 is a schematic plan view showing that after
the state shown in Figure 1, a first yarn splicing car-
riage reaches a yarn splicing requesting unit (no.
16) for yarn splicing.
Figure 5 is a schematic plan view showing that after
the yarn splicing has been finished as shown in Fig-
ure 4, a spinning unit no. 18 makes a yarn splicing
request.
Figure 6 is a schematic plan view showing that after
the state shown in Figure 5, the first yarn splicing
carriage withdraws, while a second yarn splicing
carriage moves toward the yarn splicing requesting
unit no. 18.
Figure 7 is a schematic plan view showing that the
first yarn splicing carriage stops at the spinning unit
no. 16 and that the spinning unit no. 18 makes a
yarn splicing request while the second yarn splicing
carriage is running near a spinning unit no. 22.
Figure 8 is a schematic plan view showing that after
the state shown in Figure 7, while the second yarn
splicing carriage is running toward the spinning unit
no. 18, the collision preventing sensor senses the
spinning unit no. 18 to decelerate the second yarn
splicing carriage.
Figure 9 is a flowchart showing another example of
control of the yarn splicing carriages.

Figure 10 is a schematic plan view showing that in
the example of control shown in Figure 9, the first
yarn splicing carriage having processed the yarn
splicing request made by the spinning unit no. 16
moves toward the center of the work area.

Detailed Description of the Preferred Embodiment

[0029] A preferred embodiment of the present inven-
tion will be described below in brief with reference to the
accompanying drawings.
[0030] Figure 1 shows a spinning machine 1 compris-
ing a large number of spinning units (processing units)
3 installed in a line. The spinning machine 1 further com-
prises a first yarn splicing carriage 11 and a second yarn
splicing carriage 12 which can run in a direction in which
the spinning units 3 are arranged, and a central control
device 4 that controls the spinning units 3, the first yarn
splicing carriage 11 and the second yarn splicing car-
riage 12.
[0031] Although not shown in detail, each spinning
unit 3 is mainly composed of a draft device, a spinning
section, a yarn defect removing device which detects a
yarn defect such as slab and which then forcibly cuts
the yarn, a winding device, and the like. The spinning
section spins a bundle of fibers transferred by the draft
device to generate a yarn. The winding device winds the
yarn to form a package.
[0032] Each of the first yarn splicing carriage 11 and
second yarn splicing carriage 12 comprises running
wheels (not shown in the drawings) that run on a com-
mon rail 6 laid in a main body of the spinning machine
1. The running wheels are driven by a running motor 22
to run the yarn splicing carriages 11, 12. Each of the
yarn splicing carriages 11, 12 comprises a yarn splicing
device such as a knotter or a splicer. If in any of the spin-
ning units 3, the yarn is broken while a package is being
formed or the yarn is cut as a result of detection of a
yarn defect, either the first yarn splicing carriage 11 or
the second yarn splicing carriage 12 runs to and stop in
front of that spinning unit 3. The yarn splicing carriage
11 or the yarn splicing carriage 12 then splices a yarn
of the package side to a yarn of the spinning device side
so that the spinning unit 3 can restart spinning.
[0033] Further, each of the yarn splicing carriages 11,
12 is provided with a collision preventing sensor (ap-
proach sensing means) 7. If the collision preventing sen-
sor 7 senses something approaching the another yarn
splicing carriage, the control devices 51, 52 perform
control that stops the running yarn splicing carriage or
causes the yarn splicing carriage at a stop to run so as
to move away from the another yarn splicing carriages.
[0034] Now, with reference to Figure 2, a description
will be given of the electrical configuration of the main
body of the spinning machine 1, the first yarn splicing
carriage 11 and the second yarn splicing carriage 12,
shown above.
[0035] As shown in Figure 2, the central control device
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4, provided in the main body of the spinning machine 1,
is connected via a signal line to a control device 53 pro-
vided in each of the large number of spinning units 3.
This configuration enables the central control device 4
to receive, from the spinning unit 3, signals concerning
the status of the spinning unit 3. The signals concerning
the status of the spinning unit 3 include, for example,
one indicating that the need for yarn splicing has result-
ed from yarn breakage (yarn splicing request signal),
one indicating that the need for doffing has resulted from
a full package, and one indicating that the spinning unit
3 has been stopped owing to a certain error.
[0036] As shown in Figure 1, consecutive unit num-
bers 1, 2, 3, ... are assigned to the spinning units 3 start-
ing at one end of the frame of the spinning machine 1.
The control device 53 of each spinning unit 3 memorizes
the corresponding number. The information on the unit
number is contained in a yarn splicing request signal or
the like transmitted by the spinning unit 3 to the central
control device 4. This enables the central control device
4 to recognize the number of a spinning unit 3 now re-
questing yarn splicing. The figure does not show all the
spinning units 3. The spinning machine 1 according to
the present invention comprises 34 spinning units 3
numbered 1 to 34.
[0037] Further, the central control device 4 is connect-
ed via signal lines to the control device 51 of the first
yarn splicing carriage 11 and to the control device 52 of
the second yarn splicing carriage 12. The central control
device 4 can thus transmit various pieces of information
to the control devices 51, 52, or conversely, acquire var-
ious pieces of information from the yarn splicing carriag-
es 11, 12.
[0038] In addition to the yarn splicing device 21 such
as a knotter or a splicer previously described, each of
the two yarn splicing carriages 11, 12 comprises, for ex-
ample, the running motor 22 that drives the running
wheels (not shown in the drawings) of the yarn splicing
carriages 11, 12, the collision preventing sensor 7, and
a dog sensor 23 that senses a dog (not shown in the
drawings) provided on each spinning unit 3, as shown
in Figure 2.
[0039] With this electrical configuration, the control
devices 51, 52 of the yarn splicing carriages 11, 12, re-
spectively, drive the running motors 22 to run the yarn
splicing carriages 11, 12 toward a requesting spinning
unit 3. On the basis of the result of sensing by the dog
sensor 23, the control device 51, 52 position and stop
the yarn splicing carriages 11, 12 at the spinning unit 3.
The control devices 51, 52 then drive the yarn splicing
devices 21 for yarn splicing.
[0040] The first yarn splicing carriage 11 and the sec-
ond yarn splicing carriage 12 comprise output sections
71, 72, respectively, which output signals to a sensor 61
in the spinning unit 3. With this configuration, when the
first yarn splicing carriage 11 (or second yarn splicing
carriage 12) arrives and stops at the intended spinning
unit 3, the output section 71 (72) outputs a signal to the

sensor 61 of the spinning unit 3 located opposite the
stop position. Then, the spinning unit 3 corresponding
to the sensor 61 having received the signal outputs a
signal containing its own unit number to the control de-
vice 51 (52) of the yarn splicing carriage 11 (12) at a
stop, via the central control device 4.
[0041] Thus, the yarn splicing carriage 11 (12) can
recognize at which of the plurality of spinning units 3 the
yarn splicing carriage 11 (12) is now stopped (that is,
their own positional information). When the yarn splicing
carriages 11, 12 start running from their positions, they
can recognize the current running positions by counting
sensing of the dog sensor 23 on the basis of the posi-
tional information.
[0042] As shown in Figure 1, work areas A1, A2 for
the spinning units 3 are assigned to the two yarn splicing
carriages 11, 12, respectively, so as not to overlap. Spe-
cifically, according to the present embodiment, yarn
splicing operations are divided among the yarn splicing
carriages, for example, the first splicing carriage 11 per-
forms a yarn splicing operation on the spinning units 3
nos. 1 to 17, and the second yarn splicing carriage 12
performs a yarn splicing operation on the spinning units
3 nos. 18 to 34. Information on the assignment of the
work areas A1, A2 is stored in the storage devices 51,
52 of the yarn splicing carriages 11, 12.
[0043] Now, a description will be given of the control
of each of the yarn splicing carriages 11, 12. The control
device of each of the yarn splicing carriages 11, 12 is
configured as a well-known microcomputer having a
CPU, a ROM, a RAM, and the like (not shown in the
drawings). The ROM or the like stores a program such
as the one the flow of which is shown in Figure 3. That
is, hardware such as the CPU cooperates with software
such as that shown in Figure 3 to allow the control de-
vices 51, 52 to function as calculating means and control
means. Exactly the same program is executed on the
first yarn splicing carriage 11 and the second yarn splic-
ing carriage 12.
[0044] In the specific description of the control below,
it is assumed that the first yarn splicing carriage 11 is
stopped in front of the spinning unit 3 no. 13, while the
second yarn splicing carriage 12 is stopped in front of
the spinning unit 3 no. 24, as shown in Figure 1.
[0045] The flow in Figure 3 will be described. The yarn
splicing carriages 11, 12 first determine in step S101
whether or not a yarn splicing request has been made.
Specifically, it is assumed that a yarn is broken in any
(for example, no. 16) of the spinning units 3 nos. 1 to 34
and that this unit (yarn splicing requesting unit) transmits
a yarn splicing request signal to the central control de-
vice 4. Then, upon receiving the yarn splicing request
signal, the central control device 4 transmits a signal to
the control devices 51, 52 of the yanr splicing carriages
11, 12, the signal indicating that the spinning unit 3 no.
16 is requesting yarn splicing. In step S101, the yanr
splicing carriages 11, 12 checks whether or not they
have received this signal. If the yarn splicing carriages
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11, 12 have not received the signal, they will wait until
they receive one.
[0046] If, for example, the spinning unit 3 no. 16 is re-
questing yarn splicing, the central control device 4 trans-
mits the corresponding signal not only to the first yarn
splicing carriage 11 but also to the second yarn yarn
splicing carriage 12. Accordingly, the first yarn splicing
carriage 11 can recognize the position of a yarn splicing
requesting unit belonging to its work area A1. Further,
the second yarn splicing carriage 12 can recognize the
position of the yarn splicing requesting unit belonging to
the work area A1, which is adjacent to its work area A2.
[0047] In step S101, if the signal has been received
from the central control device 4, the control devices 51,
52 of the yarn splicing carriages 11, 12 analyze the sig-
nal to acquire information indicating the number of the
spinning unit 3 making a yarn splicing request (the po-
sition at which the yarn splicing requesting unit is occur-
ring). Then, the yarn splicing carriages 11, 12 check the
information against the information on the assignment
of their own work areas to determine whether or not the
yarn splicing requesting unit belongs to their own work
areas. The processing in step S102 has been described.
[0048] In this example, the yarn splicing requesting
unit is the spinning unit 3 no. 16, which belongs to the
work area of the first yarn splicing carriage 11 (Al; nos.
1 to 17). Accordingly, as a result of the processing in
step S102, the first yarn splicing carriage 11 determines
that the yarn splicing requesting unit belongs to its work
area A1. The first yarn splicing carriage 11 then shifts to
processing in step S103. On the other hand, as a result
of the processing in step S102, the second yarn splicing
carriage 12 determines that the yarn splicing requesting
unit does not belongs to its work area (A2; nos. 18 to
34). The second yarn splicing carriage 12 then shifts to
processing in step S110.
[0049] In step S103, the running motor 22 is driven to
cause the first yarn splicing carriage 11 to start running
toward the splice requesting unit. Specifically, the first
yarn splicing carriage 11 starts running toward the spin-
ning unit 3 no. 16.
[0050] After starting to run in step S103, the first yarn
splicing carriage 11 runs while using the collision pre-
venting sensor 7 to monitor whether or not it is close to
the adjacent second yarn splicing carriage 12 (S104).
In this example, as shown in Figure 1, the second yarn
splicing carriage 12 is stopped at the position of the spin-
ning unit 3 no. 24 and is away from the first yarn splicing
carriage 11. Accordingly, the collision preventing sensor
7 does not sense the second yarn splicing carriage 12.
As a result, the first yarn splicing carriage 11 continues
to run (S105), stops at the spinning unit 3 no. 16, which
is the yarn splicing requesting unit, and then performs
a yarn splicing operation (S106). After the yarn splicing,
the first yarn splicing carriage 11 returns to step S101
to wait for a new yarn splicing request while remaining
at a stop.
[0051] Since the yarn splicing requesting unit is the

spinning unit n. 16 and does not belong to the work area
of the second yarn splicing carriage 12 (A2; nos. 18 to
34), the second yarn splicing carriage 12 shifts from step
S102 to step S110 to calculate and acquire the distance
between the yarn splicing requesting unit and itself. In
the example shown in Figure 1, since the yarn splicing
requesting unit is the spinning unit no. 16 and the sec-
ond yarn splicing carriage 12 is stopped at the position
of the spinning unit no. 24, the distance corresponds to
| 16 - 24 | = 8 units.
[0052] Then, the second yarn splicing carriage 12 de-
termines whether or not the distance determined is
equal to three or less units (S111). If the distance is
equal to three or less units, the second yarn splicing car-
riage 12 withdraws and moves away from the yarn splic-
ing requesting unit a distance equal to at least four units
(withdrawing control; S112). In the example shown in
Figure 1, the distance is equal to eight units, that is, ex-
ceeds three units, the second yarn splicing carriage 12
executes the withdrawing movement but maintains the
stopped state. The second yarn splicing carriage 12 re-
turns to step S101 to wait for a new yarn yarn splicing
request.
[0053] With the above control, as shown in Figure 1,
if the spinning unit 3 no. 16 makes a yarn splicing re-
quest, the first yarn splicing carriage 11, which covers
the work area A1 to which the spinning unit no. 3 be-
longs, runs to and stops at the spinning unit 3 no. 16. In
the resulting state shown in Figure 4, a yarn splicing is
carried out. The second yarn splicing carriage 12 re-
mains at a stop.
[0054] Now, a description will be given of control per-
formed if after the completion of a yarn splicing opera-
tion on the spinning unit 3 no. 16 in the state shown in
Figure 4, yarn breakage occurs in the spinning unit 3 no.
18, which then makes a yarn splicing request, as shown
in Figure 5.
[0055] A description will be given with reference to the
flowchart in Figure 3.
[0056] In step S101, the first yarn splicing carriage 11
senses the generation of a yarn splicing request and
proceeds to step S102. The first yarn splicing carriage
11 then checks whether or not the spinning unit 3 no.
18, requesting a yarn splicing, is located within its work
area A1. In the example shown in Figure 5, the yarn
splicing requesting spinning unit 3 is outside the work
area of the first yarn splicing carriage 11 (A1; nos. 1 to
17).
[0057] Accordingly, the processing by the first yarn
splicing carriage 11 proceeds to step S110 to calculate
the distance between the yarn splicing requesting unit
and the first yarn splicing carriage 11. Since the yarn
splicing requesting unit is the spinning unit 3 no. 18 and
the first yarn splicing carriage 11 is stopped at the spin-
ning unit 3 no. 16, |18 - 16 | = 2 units. In step S111, the
distance is determined to be equal to at least three units.
Consequently, in step S112, the first yarn splicing car-
riage 11 withdraws and moves away from the yarn splic-
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ing requesting unit a predetermined distance. In the
present embodiment, the distance for withdrawing
movement is predetermined to be equal to four units.
[0058] That is, the first yarn splicing carriage 11 wait-
ing while remaining stopped at the position of the spin-
ning unit 3 no. 16 moves away from the spinning unit 3
no. 18, that is, leftward in Figure 5, a distance equal to
four units. The first yarn splicing carriage 11 then stops
at the position of the spinning unit 3 no. 12 as shown in
Figure 6.
[0059] The control of the second yarn splicing car-
riage 12 will be described. The second yarn splicing car-
riage 12 senses the generation of a yarn splicing request
in step S101 in Figure 3. The second yarn splicing car-
riage 12 then checks whether or not the yarn splicing
requesting unit is within its work area A2.
[0060] In this case, the yarn splicing requesting unit
is the spinning unit 3 no. 18, which is included in the
work area of the second yarn splicing carriage 12 (A2;
nos. 18 to 34). Accordingly, as a result of the processing
in step S103, the second yarn splicing carriage 12 starts
to run toward the spinning unit 3 no. 18. The first yarn
splicing carriage 11 stopped at the position of the spin-
ning unit 3 no. 16 moves as previously described in the
direction in which it moves away from the yarn splicing
requesting unit (no. 18) at almost the same time when
the second yarn yarn splicing carriage 12 starts to run
(withdrawing movement in step S111). Thus, when the
second yarn splicing carriage 12 runs to the yarn splic-
ing requesting unit (no. 18), the first yarn splicing car-
riage 11 does not obstruct the second yarn splicing car-
riage 12. This withdrawing control for avoiding interfer-
ence enables the second yarn splicing carriage 12 to
move fast to the yarn splicing requesting unit (no. 18).
This improves working efficiency.
[0061] In other words, with the above control, if a yarn
splicing requesting unit (no. 18) occurs, the second yarn
splicing carriage 12, which covers the work area A2 to
which the yarn splicing requesting unit belongs, is dis-
patched to the yarn splicing requesting unit (S103 to
S105). Further, the first yarn splicing carriage 11, which
covers the work area (adjacent area) A1 adjacent to the
work area A2 to which the unit belongs, has its running
direction controlled so that the first yarn splicing carriage
11 runs away from the yarn splicing requesting unit (no.
18) when the predetermined condition (S111) is met
(S112). Thus, control is preformed not only on the sec-
ond yarn splicing carriage 12 for the work area A2, to
which the yarn splicing requesting unit belongs, but also
on the first yarn splicing carriage 11 for the adjacent
work area A1. This suppresses the interference be-
tween the yarn splicing carriages 11, 12. It is thus pos-
sible to generally improve the efficiency of yarn splicing
operations.
[0062] Further, if a yarn splicing requesting unit oc-
curs, the distance between the current position of the
second yarn splicing carriage 12, which covers the ad-
jacent area A2, and the yarn splicing requesting unit is

calculated (S110). Then, the running direction of the
second yarn splicing carriage 12 is controlled on the ba-
sis of the result of the calculation (S111, S112). Conse-
quently, the simple control makes it possible to suppress
the interference between the yarn splicing carriages 11,
12. In particular, the result of the calculation indicates
that the distance has at most a predetermined value, the
first yarn splicing carriage 11 is subjected to the with-
drawing control so as to move away from the yarn splic-
ing requesting unit (S111, S112). This ensures a dis-
tance between the second yarn splicing carriage 12 dis-
patched to the yarn splicing requesting unit and the first
yarn splicing carriage 11, as shown in Figure 6.
[0063] Now, with reference to the example shown in
Figure 7, a description will be given of the control in
steps S104 and S107 to S109 of the flow shown in Fig-
ure 3. In Figure 7, the first yarn splicing carriage 11 is
stopped in front of the spinning unit 3 no. 16. The spin-
ning unit 3 no. 18 makes a yarn splicing request the in-
stant the second yarn splicing carriage 12, running to-
ward the left end of the drawing, passes by the spinning
unit 3 no. 22.
[0064] In this case, the first yarn splicing carriage 11
executes the withdrawing movement in step S112 in ac-
cordance with the flow in Figure 3. However, before the
withdrawing movement is completed, the second yarn
splicing carriage 12 may run to the spinning unit 3 no.
18 in accordance with the processing in step S103. The
second yarn splicing carriage 12 may thus near the first
yarn splicing carriage 11 and be sensed by the collision
preventing sensor 7 (Figure 8). In this case, the second
yarn splicing carriage 12 determines in step S104 that
the collision preventing sensor 7 is sensing another yarn
splicing carriage. However, if this yarn splicing carriage
(first yarn splicing carriage 11) is executing or can exe-
cute the withdrawing movement, the second yarn splic-
ing carriage 12 does not stop running to the spinning
unit 3 no. 18 but only reduces its speed (S108). Then,
once the first yarn splicing carriage 11 completes the
withdrawing movement and the collision preventing
sensor 7 stops sensing the first yarn splicing carriage
11, the second yarn splicing carriage 12 returns to the
normal running (S104, S105). The second yarn splicing
carriage 12 then reaches the spinning unit 3 no. 18 for
yarn splicing (S106).
[0065] In other words, even if the collision preventing
sensor 7 senses the second yarn splicing carriage 12
running toward the yarn splicing requesting unit, provid-
ed that the first yarn splicing carriage 11 is executing or
can execute the withdrawing movement, the service
carriage control system performs control such that the
second yarn splicing carriage 12 is not stopped with the
expectation that the first yarn splicing carriage 11 is ex-
ecuting or is to execute the withdrawing movement. This
enables faster movement to the yarn splicing requesting
unit, thus further improving the working efficiency. The
second yarn splicing carriage 12 (first yarn splicing car-
riage 11) can determine whether or not the first yarn
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splicing carriage 11 (second yarn yarn splicing carriage
12) is executing or can execute the withdrawing move-
ment, by receiving an operational status signal for the
first yarn splicing carriage 11 (second yarn splicing car-
riage 12) via the central control device 4. For example,
if the power supply to the first yarn splicing carriage 11
is off, the second yarn splicing carriage 12 determines
that the first yarn splicing carriage 11 cannot execute
the withdrawing movement.
[0066] According to the present embodiment, if the
first yarn splicing carriage 11 is withdrawing or can with-
draw, the second yarn splicing carriage 12 reduces it
running speed. The second yarn splicing carriage 12
thus waits until the withdrawing movement of the first
yarn splicing carriage 11 is completed (S107, S108).
Consequently, the speed is reduced to gain time to fa-
cilitate the avoidance of collision of the second yarn
splicing carriage 12 against the first yarn splicing car-
riage 11. Further, once the withdrawing movement of the
first yarn splicing carriage 11 is completed and the col-
lision preventing sensor 7 stops sensing the first yarn
splicing carriage 11, the second yarn splicing carriage
12 can recover from the reduced speed state and return
quickly to the normal speed (S104, S105). The second
yarn splicing carriage 12 can reach the yarn splicing re-
questing unit in a short time.
[0067] If the first yarn splicing carriage 11 cannot ex-
ecute the withdrawing movement because it is perform-
ing a yarn splicing operation or is at a stop owing to an
error, the second yarn splicing carriage 12 of course
stops running in order to prevent collisions (S107,
S109). Alternatively, the second yarn splicing carriage
12 may execute the withdrawing movement. Although
not shown in the flow in Figure 3, even if the first yarn
splicing carriage 11 is executing or can execute the with-
drawing movement, if the distance between the first yarn
splicing carriage 11 and the second yarn splicing car-
riage 12 has at most a predetermined value (for exam-
ple, a value equal to four units), the service carriage con-
trol system performs control that brings the second yarn
splicing carriage 12 to an emergency stop or executes
the withdrawing movement. Thus, collisions are reliably
avoided.
[0068] Now, another preferred example of control will
be described with reference to Figure 9. The example
of control in Figure 9 is obtained by adding processing
in steps S113, S114 to the processing in step S106 in
the example of control shown in Figure 3.
[0069] That is, in the example of control in Figure 9,
if a yarn splicing requesting unit occurs near an end of
the work area (for example, within three units from the
end) and a yarn splicing is executed on this unit (S113),
the service carriage control system performs control that
stops the yarn splicing carriage after running it toward
the center of its work area by a predetermined distance
(for example, a distance equal to four units). The re-
maining part of the control is exactly the same as that
in the example shown in Figure 3.

[0070] With reference to the example of control in Fig-
ure 9, a description will be given of how the running of
the yarn splicing carriage 11 is controlled, for example,
in the case of Figure 1. In Figure 1, when the spinning
unit 3 no. 16 makes a yarn splicing request, the first yarn
splicing carriage 11 runs to the spinning unit 3 no. 16
(S103 to S105 in Figure 9). As shown in Figure 4, the
first yarn yarn splicing carriage 11 reaches the spinning
unit 3 no. 16 for yarn splicing (S106).
[0071] Subsequently, in step S113 in Figure 9, the first
yarn splicing carriage 11 determines whether or not the
yarn splicing requesting unit on which it has performed
a yarn splicing operation has occurred near the end of
its work area A1 (specifically, whether or not the yarn
splicing requesting unit is located within three units from
the end). In the example shown in Figures 1 and 4, the
yarn splicing requesting unit is the spinning unit 3 no.
16 and the work area A1 of the first yarn splicing carriage
11 includes the spinning units 3 nos. 1 to 17. According-
ly, the distance between the end of the work area A1
(no. 17) and the yarn splicing requesting unit (no. 16) is
|17 -16 | = 1 unit. Thus, the distance is equal to less than
three units. Therefore, the first yarn splicing carriage 11
shifts to the processing in step S114 to run toward the
center of its work area A1 (in the example shown in Fig-
ure 4, toward the left end of the drawing) by a distance
equal to four units. In other words, the first yarn splicing
carriage 11 performs a yarn splicing operation on the
spinning unit 3 no. 16 and then immediately runs left-
ward in Figure 4 by the distance equal to four units.
Then, as shown in Figure 10, the first yarn splicing car-
riage 11 stops in front of the spinning unit 3 no. 12.
[0072] As described above, in the example of control
in Figure 9, if a yarn splicing requesting unit occurs near
an end of the work area and the corresponding yarn
splicing carriage performs a yarn splicing operation on
the unit, then after the yarn splicing operation, the yarn
splicing carriage immediately moves toward the inside
of its work area regardless of whether or not a yarn splic-
ing request is occurring in the adjacent work area. Con-
sequently, it is possible to prevent the yarn splicing car-
riages 11, 12 from stopping near the boundary between
the work area A1 and the work area A2 as shown in Fig-
ure 10 except when a yarn splicing request is made by
the spinning unit 3 located near the boundary between
the work area A1 and the work area A2. Accordingly, in
Figure 10, if, for example, the spinning unit 3 no. 18
makes a yarn splicing request, it is possible to simply
dispatch the second yarn splicing carriage 12 to the
spinning unit 3 no. 18 without the need to withdraw or
move the first yarn splicing carriage 11. In other words,
the first yarn splicing carriage 11 is pre-withdrawn to the
center of the work area A1. This reduces the need to
decelerate the second yarn splicing carriage 12 (step
S108) as shown in Figure 8. As a result, the second yarn
splicing carriage 12 can reach the yarn splicing request-
ing unit in a short time.
[0073] In other words, with the above control, if a yarn
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splicing requesting unit (no. 16) occurs, the distance be-
tween the position of the unit and the end of the work
area A1 to which the unit belongs is calculated. Then,
on the basis of the result of the calculation, the service
carriage control system controls the running direction,
after the end of the yarn splicing, of the first yarn splicing
carriage 11, which executes yarn splicing on the yarn
splicing requesting unit, spinning unit 3 no. 16. This
makes it possible to suppress the interference with the
second yarn splicing carriage 12 for the adjacent work
area A2. Further, when the distance corresponding to
the result of the calculation has at most the predeter-
mined value, the first yarn yarn splicing carriage 11 is
run toward the center of the work area A1 after the yarn
splicing operation has been finished. This avoids stop-
ping the first yarn splicing carriage 11 near the boundary
of the work area A1. Consequently, the interference can
be reliably inhibited.
[0074] The preferred embodiment of the present in-
vention has been described. However, the above em-
bodiment may be changed as described below.

(1) In step S111 in Figure 3 and Figure 9, when the
distance between the yarn splicing requesting unit
and the yarn splicing carriage is equal to three or
less units, the withdrawing movement is executed
in step S112. However, the distance condition for
the withdrawing movement is not limited to the three
units. An appropriate condition may be specified
taking into account the lengths of the yarn splicing
carriages 11, 12 in the running direction, the sensi-
ble distance of the collision preventing sensor 7, or
the like. Likewise, for the distance of the withdraw-
ing movement in step S112, an appropriate with-
drawing movement distance may be specified tak-
ing into account the sensible distance of the colli-
sion preventing sensor 7 or the like, so as to avoid
obstructing another carriage.
(2) The following may also be determined taking in-
to account the lengths of the yarn splicing carriages
11, 12 in the running direction, the sensible distance
of the collision preventing sensor 7, or the like: the
number of units from the end of the work area on
the basis of which the yarn splicing carriage deter-
mines that the yarn splicing requesting unit is near
the end of the work area in step S113 in Figure 9.
This also applies to the distance over which the yarn
splicing carriage runs toward the center of the work
area in step S114.
(3) The distance between the yarn splicing request-
ing unit and the yarn splicing carriage may be meas-
ured and conditioned, for example, in centimeter
units instead of using the distance in terms of spin-
ning units. Further, in order to determine the posi-
tions of the yarn splicing carriages 11, 12, it is pos-
sible to provide each of the yarn splicing carriages
11, 12 with, for example, a rotary encoder to obtain
information from the encoder instead of using the

signal from the central control device 4 as well as
the dog sensor 23 as described above. In this case,
the number of pulses output by the rotary encoder
may be used as a distance unit. The predetermined
distance (the predetermined number of units) used
for the above control may be set by, for example,
causing the central control device 4 to set a distance
and transmitting and storing the information to and
in the control devices 51, 52.
(4) The service carriage control system performs
control such that the yarn splicing carriages 11, 12
carries out yarn splicing on the yarn splicing re-
questing unit and are then stopped and stand by
according to the above embodiment. This is advan-
tageous in that energy is not wasted. This control is
also excellent in the following point. After yarn
breakage has occurred once in a spinning unit 3,
this spinning unit 3 is likely to frequently undergo
yarn breakage. The above control promptly deals
with this case without the need to move the yarn
splicing carriages.

However, the service carriage control system
may perform control such that the yarn splicing car-
riages 11, 12 runs along the work areas A1, A2, re-
spectively, after the yarn splicing operation. In this
case, when a yarn splicing requesting unit occurs
in the adjacent work area and the distance between
the yarn splicing requesting unit and the current run-
ning position of the yarn splicing carriage is equal
to three or less units (S111), if the yarn splicing car-
riage is running toward the yarn splicing requesting
unit, the service carriage control system may per-
form control that reverses the running direction to
execute the withdrawing movement (S112).
(5) The central control device 4 of the spinning ma-
chine 1 can be used in place of the control devices
51, 52 of the yarn splicing carriages 11, 12 to exe-
cute the flows shown in Figures 3 and 9, perform
the control. Specifically, for example, in Figure 5,
upon receiving a yarn splicing requesting signal
from the spinning unit 3 no. 18, the central control
device 4 sends a signal to the control device 52 of
the second yarn splicing carriage 12 so as to dis-
patch the second yarn splicing carriage 12 to the
spinning unit 3. The central control device 4 also
calculates the distance between the position of the
first yarn splicing carriage 11 and the yarn splicing
requesting unit (no. 18). When the result of the cal-
culation indicates three or less units, the central
control device 4 sends a signal to the control device
51 of the first yarn splicing carriage 11 so as to run
the first yarn splicing carriage 11 toward the left end
of Figure 5 by a distance equal to, for example, four
units.

In this case, the operation described below may
be performed instead of providing each of the yarn
splicing carriages 11, 12 with the collision prevent-
ing sensor 7. The central control device 4 constantly
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acquires the positions of the yarn splicing carriages
11, 12 to calculate the distance between them.
Then, in step S104 in Figure 3, when the distance
has at most a predetermined value, the central con-
trol device 4 may determine that the yarn splicing
carriages 11, 12 are approaching each other. In this
case, the central control device 4 also functions as
approach sensing means.

However, the above embodiment is more ad-
vantageous in that loads on the central control de-
vice 4 can be reduced: in the above embodiment,
the control devices 51, 52 of the yarn splicing car-
riages 11, 12, so to speak, autonomously perform
the withdrawing control and the like. This effect is
notably marked in a large-scale spinning machine
comprising a large number of yarn splicing carriag-
es.
(6) A plurality of yarn splicing carriages 11, 12 must
be provided along the same running path (in the
above embodiment, the rail 6). However, the
number of yarn splicing carriages may be three in-
stead of two. In this case, the spinning units 3 nos.
1 to 34 are allotted to three work areas. Further, in
the above embodiment, there are 34 spinning units
3 numbered from 1 to 34. However, there may be
more or less spinning units 3.
(7) The above embodiment relates to a service car-
riage control system for a yarn splicing operation
(yarn splicing service) in a spinning machine. How-
ever, the present invention is not limited to this but
is applicable to, for example, a doffing operation in
a spinning machine. Further, the present invention
is not limited to a textile machine such as a spinning
machine but is applicable to service carriage control
systems in general which are used for a plurality of
processing units that request a certain service op-
eration.

Claims

1. A service carriage control system that operates in
response to a request for a service made by each
of a plurality of processing units, to stop one of a
plurality of service carriages running along the
same running path, at the processing unit, the sys-
tem then supplying the processing unit with the
service, the system being characterized in that:

a work area is pre-assigned to each service car-
riage, and

the system comprises:

control means operating if a service requesting
unit occurs, to perform control such that the one
service carriage covering a work area to which
the processing unit belongs is dispatched to the

processing unit, and to control a running direc-
tion of the other service carriage covering an
adjacent area that is a work area adjacent to
the work area to which the processing unit be-
longs.

2. A service carriage control system according to
Claim 1, characterized by comprising calculating
means operating if a service requesting unit occurs,
to calculate a current position of the service carriage
for the adjacent area and a distance to the process-
ing unit, and

in that said control means controls the running
direction of the service carriage for the adjacent ar-
ea on the basis of a result of the calculation by the
calculating means.

3. A service carriage control system according to
Claim 2, characterized in that if a service request-
ing unit occurs and no service requesting unit oc-
curs in the adjacent area,

the control means performs a withdrawing
control that causes the service carriage for the ad-
jacent area to run in a direction in which the service
carriage moves away from the service requesting
unit when a distance that is the result of the calcu-
lation by the calculating means has at most a pre-
determined value.

4. A service carriage control system according to
Claim 3, characterized by comprising approach
sensing means for sensing that service carriages
are approaching each other, and

in that if a service requesting unit occurs in an
arbitrary work area, the control means dispatches
an arbitrary service carriage covering a work area
to which the processing unit belongs, to the
processing unit, and

even if the approach sensing means senses
that the arbitrary service carriage running toward
the service requesting unit is approaching another
service carriage, when the withdrawing control is
being or can be performed on the latter service car-
riage, said control means performs control that
avoids stopping the running of the arbitrary service
carriage toward the service requesting unit.

5. A service carriage control system according to
Claim 4, characterized in that even if the approach
sensing means senses that the arbitrary service
carriage running in the arbitrary work area toward
the service requesting unit is approaching another
service carriage, when the withdrawing control is
being or can be performed on the latter service car-
riage, the control means performs control that re-
duces a speed at which the arbitrary service car-
riage runs toward the service requesting unit.
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6. A service carriage control system according to any
one of Claims 2 to 5, characterized in that each
service carriage is configured to be able to recog-
nize a position of the service carriage, a position of
a service requesting unit occurring in a work area
covered by the service carriage, and a position of a
service requesting unit occurring in a work area ad-
jacent to the work area covered by the service car-
riage, and

the calculating means and the control means
are provided in each service carriage.

7. A service carriage control system that operates in
response to a request for a service made by each
of a plurality of processing units, to stop one of a
plurality of service carriages running along the
same running path, at the processing unit, the sys-
tem then providing the processing unit with the serv-
ice, the system being characterized in that:

a work area is pre-assigned to each service car-
riage, and

the system comprises:

calculating means operating if a service re-
questing unit occurs, to calculate a distance be-
tween a position of the unit and an end of a work
area to which the unit belongs; and
control means for controlling a direction of run-
ning, after end of the service, of a service car-
riage that provides the service for the process-
ing unit, on the basis of a result of the calcula-
tion by the calculating means.

8. A service carriage control system according to
Claim 7, characterized in that when a distance that
is the result of the calculation by the calculating
means has at most a predetermined value, the con-
trol means causes the service carriage having fin-
ished the service to run toward a center of the work
area to which the service requesting unit belongs.

9. A service carriage control system according to
Claim 7 or Claim 8, characterized in that each
service carriage is configured to be able to recog-
nize a position of the service carriage, a position of
a service requesting unit occurring in a work area
covered by the service carriage, and a position of a
service requesting unit occurring in a work area ad-
jacent to the work area covered by the service car-
riage, and the calculating means and the control
means are provided in each service carriage.
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