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(54) Control method for synchronized fabric circulation in conveyor drive fabric dyeing machine

(57) Disclosed is a control method for synchronized
fabric circulation in a conveyer drive fabric dyeing ma-
chine. During a dyeing process of fabric (3), the fabric
(3) is driven by a fabric guide (4) to move in a circulating
manner and the time period for a cycle of circulation is
set in consistency with the time period that a conveyor
(2) moving from a rear end to a front end so as to achieve
synchronization that makes the circulation smooth. The
control method is performed with a computer or a PLC

control unit (91) that is supplied with fabric length data
(911) or fabric weight data (912) and fabric unit weight
data (913) and, based on such data, performs an auto-
matic operation of computation and supply of a signal to
speed controllers of the fabric guide motor (40) and the
conveyor motor (20) to set the speeds thereof at a pre-
determined ratio with respect to each other for synchro-
nized operations.
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Description

(a) Technical Field of the Invention

[0001] The present invention generally relates to a con-
veyor drive fabric dyeing machine that is used to dye
rope-like fabric, and more particularly to a control method
for achieving operation synchronization of fabric and a
fabric guide and a conveyor.

(b) Description of the Prior Art

[0002] FIG. 1 shows a structure of a conveyor drive
fabric dyeing machine, which comprises a machine body
1 in which a dyeing tube 12, a fabric guide 4, and a con-
veyor 2 are arranged. The fabric guide 4 is driven to rotate
by a fabric guide motor (not shown). The conveyor 2 is
driven and operated by a conveyor motor (not shown).
[0003] The principle of operation is as follows. Fabric
3 moves around the fabric guide 4 and passes through
a nozzle 5 to enter the dyeing tube 12 and then falls onto
the conveyor 2 to complete a cycle of circulation. Dye
liquid L is pressurized by a pump 7 to flow through a heat
exchanger 8 (for heating or cooling) to enter the nozzle
5 for generating a jetting or overflowing hydraulic power
that drives the fabric 3 into the dyeing tube 12. The fabric
3 that exits the dyeing tube 12 is allowed to fall back to
the conveyor 2 and the conveyor 2 conveys the fabric 3
forward to pass through an idler 41 and the fabric guide
4 to repeatedly proceed with the above-described circu-
lation cycle. In such a circulation cycle, a control box 9
controls the operation and dye and chemical agents are
supplied from a service tank 11 and pressurized by the
pump 7 to feed into a dye liquid circulation loop of the
dyeing machine. During the circulation, the dye liquid
Land the fabric 3 undergo a process of heating, temper-
ature holding, and cooling achieved with the heat ex-
changer 8 to have the dye absorbed by the fabric thereby
achieving a dyeing effect of scouring, coloring, color fix-
ing, and water rinsing.
[0004] The conveyor 2 and the fabric guide 4 are re-
spectively driven by the conveyor motor (not shown) and
the fabric guide motor (not shown) to operate, while the
fabric is driven by the fabric guide 4 to move. During the
process of circulation, the time period that the fabric
needs for each cycle of circulation must be identical to
the time period that the conveyor takes to move from a
rear end to a front end. In other words, the two must be
operated in a synchronous manner, otherwise fabric en-
tangling or jamming may result. Practically, the length or
weight of fabric for each dyeing batch would be different
so that the adjustment for synchronization is generally
time consuming and difficult and often times, poor ma-
chine operation or low operation efficiency result.

SUMMARY OF THE INVENTION

[0005] An object of the present invention is to over-

come the problem of unsmooth conveyance of fabric re-
sulting from operation speeds of fabric driven by fabric
guide and a conveyor of a dyeing machine being hard to
be in synchronization with each other during a circulation
cycle.
[0006] To overcome such a problem, a computer or a
programmable logic controller (PLC) control unit is in-
cluded to automatically operate for computation and sup-
ply of a signal, based on data of fabric length or fabric
weight and data of fabric unit weight fed to the computer
or control unit, to a speed controller (such as an inverter)
of a fabric guide motor and a speed controller (such as
an inverter) of a conveyor motor so as to make the fabric
guide motor and the conveyor motor rotate together with
speeds that are of a predetermined ratio with respect to
each other so that the speeds of the fabric and the con-
veyor are synchronized with each other and the circula-
tion of the fabric can be performed smoothly.
[0007] An advantage of the present invention is that it
is not necessary to fix the length of fabric to be dyed and,
regardless the length and weight of the fabric, the com-
puter or PLC control unit performs automatic computation
and controls the fabric guide and the conveyor and the
fabric to achieve operation synchronization so as to make
the circulation and conveyance of the fabric smooth and
the operation of the machine is automatized, simplified,
capable of greatly increasing production performance.
[0008] The foregoing objectives and summary provide
only a brief introduction to the present invention. To fully
appreciate these and other objects of the present inven-
tion as well as the invention itself, all of which will become
apparent to those skilled in the art, the following detailed
description of the invention and the claims should be read
in conjunction with the accompanying drawings.
Throughout the specification and drawings identical ref-
erence numerals refer to identical or similar parts.
[0009] Many other advantages and features of the
present invention will become manifest to those versed
in the art upon making reference to the detailed descrip-
tion and the accompanying sheets of drawings in which
a preferred structural embodiment incorporating the prin-
ciples of the present invention is shown by way of illus-
trative example.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

FIG. 1 is a schematic view illustrating a conveyor
drive fabric dyeing machine.

FIG. 2 is a schematic view illustrating a control meth-
od according to the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0011] The following descriptions are exemplary em-
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bodiments only, and are not intended to limit the scope,
applicability or configuration of the invention in any way.
Rather, the following description provides a convenient
illustration for implementing exemplary embodiments of
the invention. Various changes to the described embod-
iments may be made in the function and arrangement of
the elements described without departing from the scope
of the invention as set forth in the appended claims.
[0012] The present invention provides a control meth-
od that is applicable to a fabric dyeing machine shown
in FIG. 1. The fabric dyeing machine comprises a ma-
chine body 1 in which a dyeing tube 12, a fabric guide 4,
and a conveyor 2 are arranged. The fabric guide 4 is
driven to rotate by a fabric guide motor (not shown). The
conveyor 2 is driven and operated by a conveyor motor
(not shown). Fabric 3 moves around the fabric guide 4
and passes through a nozzle 5 to enter the dyeing tube
12 and then falls onto the conveyor 2 to be conveyed
forward so as to complete a cycle of circulation. Dye liquid
L is pressurized by a pump 7 to flow through a heat ex-
changer 8 (for heating or cooling) to enter the nozzle 5
for generating a jetting or overflowing hydraulic power
that drives the fabric 3 into the dyeing tube 12. The fabric
3 that exits the dyeing tube 12 is allowed to fall back to
the conveyor 2 and the conveyor 2 conveys the fabric 3
forward to pass through an idler 41 and the fabric guide
4 to repeat the above-described circulation cycle. In such
a circulation process, a control box 9 controls the oper-
ation. The control box 9 comprises a computer or a pro-
grammable logic controller (PLC) control unit 91 mounted
therein. Dye and chemical agents are supplied from a
service tank 11 and pressurized by the pump 7 to feed
into a dye liquid circulation loop of the dyeing machine.
During the circulation, the dye liquid Land the fabric 3
undergo a process of heating, temperature holding, and
cooling achieved with the heat exchanger 8 to have the
dye absorbed by the fabric thereby achieving a dyeing
effect of scouring, coloring, color fixing, and water rinsing.
[0013] As shown in FIG. 2, the technical solution of the
present invention is that the control box 9 is provided with
the computer or the PLC control unit 91 built therein in
such a way that the compute or PLC control unit 91 is
electrically connected to a speed controller of a fabric
guide motor 40 and a speed controller of a conveyor mo-
tor 20. The computer or PLC control unit 91 are fed with
fabric length data 911 or fabric weight data 912 and fabric
unit weight data 913, based on which an automatic op-
eration is performed by the computer or the PLC control
to compute and supply a signal to the speed controller
(such as an inverter) of the fabric guide motor 40 and the
speed controller (such as an inverter) of the conveyor
motor 20 so as to make the fabric guide motor 40 and
the conveyor motor 20 rotate together with speeds that
are of a predetermined ratio with respect to each other
so that the fabric 3 is driven by the fabric guide 4 to move
in a manner of being in synchronization with the operation
of the conveyor 2.
[0014] It will be understood that each of the elements

described above, or two or more together may also find
a useful application in other types of methods differing
from the type described above.
[0015] While certain novel features of this invention
have been shown and described and are pointed out in
the annexed claim, it is not intended to be limited to the
details above, since it will be understood that various
omissions, modifications, substitutions and changes in
the forms and details of the device illustrated and in its
operation can be made by those skilled in the art without
departing in any way from the spirit of the present inven-
tion.

Claims

1. A control method for synchronized fabric circulation
in a conveyer drive fabric dyeing machine, wherein
during a dyeing process of fabric (3), a computer or
a programmable logic controller (PLC) control unit
(91) is electrically connected with a fabric guide mo-
tor (40) and a conveyor motor (20) of the fabric dye-
ing machine, the computer or PLC control unit (91)
being supplied with fabric length data (911) or fabric
weight data (912) and fabric unit weight data (913)
and, based on such data, performing an automatic
operation of computation and supply of a signal to a
speed controller of the fabric guide motor (40) and
a speed controller of the conveyor motor (20) to make
the fabric guide motor (40) and the conveyor motor
(20) rotate together with speeds that are of a prede-
termined ratio with respect to each other so that the
fabric (3) and the fabric guide (4) and the conveyor
(2) are set in operations in synchronization with each
other.

Amended claims in accordance with Rule 137(2)
EPC.

1. A control method for dyeing machine provided with
a driven reel and a driven conveyor for circulating
fabric in the dyeing machine, wherein during a dyeing
process of fabric (3), a computer or a programmable
logic controller (PLC) control unit (91) is electrically
connected with a reel motor (40) and a conveyor
motor (20) of the fabric dyeing machine, character-
ized in that the computer or PLC control unit (91) is
supplied with fabric length data (911) or, alternative-
ly, fabric weight data (912) and fabric unit weight
data (913), and, based on such data, performs an
automatic operation of computation and supplies a
signal to a speed controller of the reel motor (40) and
a speed controller of the conveyor motor (20) to make
the reel motor (40) and the conveyor motor (20) ro-
tate respectively at speeds that are of a predeter-
mined ratio with respect to each other so that the
fabric (3) is driven by the reel (4) to move at a speed
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that is in synchronization with a speed of the con-
veyor (2).
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