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(54) Method for replacing yarns automatically in a warping machine

(57) In a method used in a warping machine (10) to
replace yarns automatically, a CPU (11) of a warping
machine accesses a pre-configured program, and when
warping, determines whether an arrangement of warps
of each succeeding cycle is identical to that of a previous
cycle, depending on that program. Next, depending on
the arrangement, a yarn replacement device (23) is con-
trolled to cut off yarns of a cheese (211) to be replaced
on a rotating creel (21), and a mechanical arm (24) ex-

changes the cheese (221) on a yarn creel (22) with the
cheese (211) to be replaced. Then, a yarn joiner (25) re-
connects the yarn of the exchanged cheese (221) to the
yarn head previously wound on the warping machine,
allowing the exchanged cheese (221) to be emplaced on
an original warping position of the rotating creel (21), to
continue warping. Therefore, through instructions of the
program, the warping yarns are replaced to warp into
many warps of various patterns and colors.
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Description

BACKGROUND OF THE INVENTION

(a) Field of the Invention

[0001] The present invention relates to a method which
is used in a warping machine 10 to replace yarns auto-
matically, and more particularly to a method that is used
in a warping machine 10 to replace yarns in a warping
process with a pre-configured program, so as to warp
into a plurality of warps of various patterns and colors.

(b) Description of the Prior Art

[0002] In making a yard goods conventionally, spools
of cheeses are first used to extract a plurality of yarns of
equal length, according to required length and quantity,
sequentially. For example, if ten thousand yarns are
needed, then ten cheeses will be used. Each cheese is
being conducted with an identical operation for one thou-
sand times to acquire ten thousand yarns of the equal
length, which are then wound on a beam of a warping
machine to form warps required for weaving. This man-
ufacturing step is the so-called warping step. Finally, the
warps are interwoven with filling yarns through a weaving
machine, to form products of knitted fabrics.
[0003] However, in the warping step, a rotating creel
will be installed at a side of the warping machine, and
the rotating creel will be disposed at a same time with a
plurality of cheeses to wind the yarns on the beam of the
warping machine. Yet, when replacing with a cheese of
a different color, the warping machine and the rotating
creel should be shutdown at a same time, and then the
cheese of the required color is replaced on the rotating
creel manually, so as to continue warping the yarns of
the different color. Nevertheless, as the yard goods is
usually constituted by the yarns of a plurality of colors, if
this manual method is used to replace the cheeses, then
the warping machine and the rotating creel should be
shutdown frequently, and the replacement will be very
inconvenient, thereby increasing a manufacturing time
and production cost.

SUMMARY OF THE INVENTION

[0004] The primary object of the present invention is
to provide a method which is used in a warping machine
to replace yarns automatically, such that yarns can be
replaced in a warping process to warp into a plurality of
warps of various patterns and colors with a pre-config-
ured program.
[0005] Accordingly, in a method to replace yarns au-
tomatically of the present invention, a CPU of a warping
machine accesses a pre-configured program, which in-
cludes an arrangement of warps, from a memory, such
that when the warping machine is warping, the CPU can
determine whether the arrangement of the warps of each

succeeding cycle is same as that of a previous cycle ac-
cording to that program, and then, depending on the ar-
rangement, controls the warping machine to pause warp-
ing, and controls a rotating creel and a yarn creel to move
two cheeses, with one cheese being taken down and the
other one being replaced on, to positions awaiting the
replacement. Next, a yarn replacement device is control-
led to cut off yarns on the rotating creel, and a mechanical
arm is used to exchange the two cheeses at the positions
awaiting the replacement. Then, a yarn joiner is used to
re-connect yarn heads of the cheese which is replaced
on the rotating creel to yarn heads of the yarns which
were previously wound on the warping machine, such
that the newly replaced cheese can be emplaced on an
original warping position of the rotating creel to continue
the warping operation. Accordingly, through instructions
of the program, the yarns of warping can be replaced
continuously, thereby warping into a plurality of warps of
various patterns and colors.
[0006] To enable a further understanding of the said
objectives and the technological methods of the invention
herein, the brief description of the drawings below is fol-
lowed by the detailed description of the preferred em-
bodiments.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

FIG. 1 shows a block diagram of a warping machine
of the present invention.
FIG. 2 shows a flow diagram of operations of a warp-
ing machine of the present invention.
FIG. 3 shows a perspective view of a warping ma-
chine of the present invention.
FIG. 4 shows a perspective view of a yarn replace-
ment device in a warping machine of the present
invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0008] Referring to FIGS. 1 to 4, in a method to replace
yarns automatically of the present invention, a CPU 11
of a warping machine 10 accesses a pre-configured pro-
gram, which includes an arrangement of warps, from a
memory 12, such that when the warping machine 10 is
warping, the CPU 11 can determine whether the arrange-
ment of the warps of each succeeding cycle is same as
that of a previous cycle according to that program, and
then, depending on the arrangement, controls the warp-
ing machine 10 to pause warping, and controls a rotating
creel 21 and a yarn creel 22 to move two cheeses 211,
221, with one cheese being taken down and the other
one being replaced on, to positions awaiting the replace-
ment. Next, a yarn replacement device 23 is controlled
to cut off yarns on the rotating creel 21, and a mechanical
arm 24 is used to exchange the two cheeses 211, 221
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at the positions awaiting the replacement. Then, a yarn
joiner 25 is used to re-connect yarn heads of the cheese
221 which is replaced on the rotating creel 21 to yarn
heads of the yarns which were previously wound on the
warping machine 10, such that the newly replaced
cheese 221 can be emplaced on an original warping po-
sition of the rotating creel 21 to continue the warping op-
eration after the warping machine 10 is restarted. Ac-
cordingly, through instructions of the program, the yarns
of warping can be replaced continuously, thereby warp-
ing into a plurality of warps of various patterns and colors.
[0009] Referring to FIG. 1, FIG. 3 and FIG. 4, the CPU
11 and the memory 12 are located on a computer 101 of
the warping machine 10, and the computer 101 also in-
cludes a screen 13 and a keyboard 14, wherein the ro-
tating creel 21, the yarn creel 22, the yarn replacement
device 23, and the warping machine 10 are controlled by
the CPU 11 to carry out the warping operation and the
replacement of yarns. On the other hand, the screen 13
can display states and data during and after an execution
of the CPU 11. Before warping, the keyboard 14 can be
used to configure the warping program in the memory
12, and while warping, the keyboard 14 can be used to
enter instructions for excluding errors of the CPU 11 and
to enter instructions for replacing a procedure of the warp-
ing operation.
[0010] Referring to FIG. 1, FIG. 3, and FIG. 4, the ro-
tating creel 21 and the yarn creel 22 are controlled by
the CPU 11 of the warping machine 10 to replace yarns.
When replacing the yarns, the CPU 11 can control the
rotating creel 21 and the yarn creel 22 to move the chees-
es 211, 221, with one cheese being taken down and the
other one being replaced on, to the positions awaiting
the replacement. After replacing the yarns, the CPU 11
controls the rotating creel 21 and the yarn creel 22 to
warp again.
[0011] Referring to FIG. 1, FIG. 3, and FIG. 4, the me-
chanical arm 24 and the yarn joiner 25 are located on
the yarn replacement device 23 which is controlled by
the CPU 11 of the warping machine 10 to replace the
yarns. When replacing the yarns, the CPU 11 can control
a cutting tool (not shown in the drawings) of the yarn
replacement device 23 to cut off the yarns on the rotating
creel 21, and then control the mechanical arm 24 to ex-
change the two cheeses 211, 221 at the positions await-
ing the replacement. Following that, the yarn joiner 25 is
controlled to re-connect the yarn heads of the cheese
221 which is replaced on the rotating creel 21 to the yarn
heads of the yarns which were previously wound on the
warping machine 10, such that the newly replaced
cheese 221 can be emplaced on the original warping
position of the rotating creel 21.
[0012] Referring to FIGS. 2 to 4, when using the meth-
od of the present invention to warp, the computer 101
will process according to following steps:

(201) First of all, the CPU 11 of the computer 101
accesses a pre-configured program, which includes

an arrangement of warps, from the memory 12.
(202) Different cheeses 221 are loaded on designat-
ed positions of the yarn creel 22 manually, following
an instruction.
(203) According to the program of yarn arrangement,
the mechanical arm 24 is controlled to load a first
batch of the cheeses 211 on the rotating creel 21,
automatically.
(204) Yarn heads of the cheese 211 on the rotating
creel 21 are passed through a yarn storage device
15 and yarn hooks on a winding ring 16 of the warping
machine 10, and the other ends of the yarn heads
that have been passed through the yarn hooks are
fixed on a warping roller 17 of the warping machine
10, manually.
(205) The winding ring 16 is controlled to wind the
yarns on the warping roller 17 depending on a des-
ignated number of loops, and leasing rods 18 of the
warping machine 10 are controlled to lease into the
yarn heads of each warp.
(206) Determining whether the warping of all warps
has been accomplished, and if the warping has been
done, then a step (211) will be executed; otherwise,
a step (207) will be executed.
(207) Determining whether an arrangement of the
warps of a succeeding cycle is same as that of a
previous cycle, and if they are same, then the step
(205) will be executed; otherwise, a following step
(208) will be executed.
(208) The warping machine 10 is controlled to pause
warping, and then the rotating creel 21 and the yarn
creel 22 are controlled to move the cheeses 211,
221, with one cheese being taken down and the other
one being replaced on, to the positions awaiting the
replacement.
(209) The cutting tool of the yarn replacement device
23 is controlled to cut off the yarns on the rotating
creel 21, and then the mechanical arm 24 is control-
led to exchange the two cheeses 211, 221 at the
positions awaiting the replacement. Following that,
the yarn joiner 25 is controlled to re-connect the yarn
heads of the yarns of the cheese 221 which is re-
placed on the rotating creel 21 to the yarn heads of
the yarns that were previously wound on the warping
machine 10, such that the newly replaced cheese
221 can be emplaced on the original warping position
of the rotating creel 21.
(210) Determining whether all of the cheeses 211,
221 for this cycle have been replaced, and if they
have, then the step (205) will be executed; otherwise,
the step (208) will be executed.
(211) The yarn heads of each warp are cut off by
using a cutting tool (not shown in the drawings), and
these warps are fixed on a beam of a beaming ma-
chine (not shown in the drawings).
(212) All of the warps are put on the beam of the
beaming machine, and the process is terminated.
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[0013] It is of course to be understood that the embod-
iments described herein is merely illustrative of the prin-
ciples of the invention and that a wide variety of modifi-
cations thereto may be effected by persons skilled in the
art without departing from the spirit and scope of the in-
vention as set forth in the following claims.

Claims

1. A method which is used in a warping machine to
replace yarns automatically, using a CPU 11 of a
warping machine 10 to access a pre-configured pro-
gram, which includes an arrangement of warps, from
a memory 12, such that when the warping machine
10 is warping, the CPU 11 determines whether the
arrangement of warps of each succeeding cycle is
same as that of a previous cycle according to that
program, and then controls the warping machine 10
to pause warping, and controls a rotating creel 21
and a yarn creel 22 to move two cheeses 211, 221,
with one cheese being taken down and the other one
being replaced on, to positions awaiting the replace-
ment, depending on the arrangement; next, a yarn
replacement device 23 being controlled to cut off
yarns on the rotating creel 21, and a mechanical arm
24 being used to exchange the two chesses 211,
221 at the positions awaiting the replacement; then,
a yarn joiner 25 being used to re-connect yarn heads
of the yarns of the cheese 221 which is replaced on
the rotating creel 21 to yarn heads of the yarns that
were previously wound on the warping machine 10,
allowing the newly replaced cheese 221 to be em-
placed on an original warping position of the rotating
creel 21 to continue warping after the warping ma-
chine 10 is restarted; accordingly, through instruc-
tions of the program, the yarns of warping being re-
placed continuously, such that a plurality of warps
of different patterns and colors are warped.

2. The method which is used in a warping machine to
replace yarns automatically, according to claim 1,
wherein the CPU 11 and the memory 12 are located
on a computer 101 of the warping machine 10, and
the computer 101 includes also a screen 13 and a
keyboard 14; the rotating creel 21, the yarn creel 22,
the yarn replacement device 23, and the warp ma-
chine 10 being controlled by the CPU 11 to warp and
to replace yarns; the screen 13 displaying states and
data during and after an execution of the CPU 11;
before and after warping, the keyboard 14 being
used to enter instructions for excluding errors of the
CPU 11 and to enter instructions for replacing a pro-
cedure of the warping operation.

3. The method which is used in a warping machine to
replace yarns automatically, according to claim 2,
wherein when replacing yarns, the CPU 11 controls

the rotating creel 21 and the yarn creel 22 to move
the cheeses 211, 221, with one cheese being taken
down and the other one being replaced on, to posi-
tions awaiting the replacement.

4. The method which is used in a warping machine to
replace yarns automatically, according to claim 2,
wherein the mechanical arm 24 and the yarn joiner
25 are located on the yarn replacement device 23
which is controlled by the CPU 11 to replace yarns;
when replacing the yarns, the CPU 11 controlling a
cutting tool of the yarn replacement device 23 to cut
off yarns on the rotating creel 21, and then controlling
the mechanical arm 24 to exchange the two cheeses
211, 221 at the positions awaiting the replacement,
following that, controlling the yarn joiner 25 to re-
connect the yarn heads of the yarns of the cheese
221 which is replaced on the rotating creel 21 to the
yarn heads of the yarns that were previously wound
on the warping machine 10, allowing the newly re-
placed cheese 221 to be emplaced on an original
warping position of the rotating creel 21.

5. The method which is used in a warping machine to
replace yarns automatically, according to claim 1,
including following steps:

(01) first of all, the CPU 11 of the computer 101
accessing the pre-configured program from the
memory 12, with the program including the ar-
rangement of the warps;
(02) different cheeses 221 being loaded on des-
ignated positions of the yarn creel 22 manually,
following an instruction;
(03) according to the program of yarn arrange-
ment, the mechanical arm 24 being controlled
to load a first batch of the cheeses 211 on the
rotating creel 21, automatically;
(04) yarn heads of the cheese 211 on the rotating
creel 21 being passed through a yarn storage
device 15 and yarn hooks on a winding ring 16
of the warping machine 10, and the other ends
of the yarn heads that have been passed
through the yarn hooks being fixed on a warping
roller 17 of the warping machine 10, manually;
(05) the winding ring 16 being controlled to wind
the yarns on the warping roller 17 depending on
a designated number of loops, and leasing rods
18 of the warping machine 10 being controlled
to lease into the yarn heads of each warp;
(06) determining whether the warping of all
warps has been accomplished, and if the warp-
ing being done, then executing a step (11); oth-
erwise, executing a step (07);
(07) determining whether an arrangement of the
yarns of a succeeding cycle is same as that of
a previous cycle, and if being same, then exe-
cuting the step (05); otherwise, executing a fol-
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lowing step (08);
(08) the warping machine 10 being controlled to
pause warping, and then the rotating creel 21
and the yarn creel 22 being controlled to move
the cheeses 211, 221, with one cheese being
taken down and the other one being replaced
on, to positions awaiting the replacement;
(09) the cutting tool of the yarn replacement de-
vice 23 being controlled to cut off the yarns on
the rotating creel 21, and then the mechanical
arm 24 being controlled to exchange the two
cheeses 211, 221 at the positions awaiting the
replacement, following that, the yarn joiner 25
being controlled to re-connect the yarn heads of
the cheese 221 which is replaced on the rotating
creel 21 to the yarn heads of the yarns that were
previously wound on the warping machine 10,
allowing the newly replaced cheese 221 to be
emplaced on an original warping position of the
rotating creel 21;
(10) determining whether all of the cheeses 211,
221 for this cycle have been replaced, and if
being replaced, then executing the step (05);
otherwise, executing the step (08);
(11) a cutting tool being used to cut off the yarn
heads of each warp, and these warps being fixed
on a beam of a beaming machine;
(12) all of the warps being put on the beam of
the beaming machine, and the process being
terminated.
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