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(54) Warping system and warping method

(57)  The presentinvention provides an arrangement
that enables diverse patterns to be inexpensively made
in a warping system 1 that winds a predetermined length
of warps Y supplied from warping creels 10a, 10b to form
a warping beam 11. A plurality of yarn switching mech-
anisms 3 are arranged in a yarn path formed between
the warping creel 10a and the warping beam 11, each of
the yarn switching mechanisms 3 includes a yarn select-
ing device 7 and a splicing device 8 that splices a selected
warp. Package groups 4 each including a plurality of sup-
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plying packages 5 of different yarn colors or the like are
set on the warping creel 10a in association with the re-
spective yarn switching mechanisms 3. A warp group Y,
Y, ... unwound from the package group 4 are supplied to
the yarn selecting device 7 in the yarn switching mech-
anism 3. The yarn selecting device 7 selects and supplies
at least one warp Y of the supplied warp group Y, Y, ...
to the warping beam 11 side. All or selected ones of the
yarn switching mechanisms 3, 3, ... are actuated to
switch the warps Y within the winding length of the warp-
ing beam 11.
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Description
Field of the Invention

[0001] The present invention relates to the configura-
tion of a warping system in a beam warper, a partial warp-
er, or the like, as well as a warping method.

Background of the Invention

[0002] Beam warping or partial warping has been
known as a warping method executed in preparation for
weaving. For example, the beam warping involves draw-
ing out and supplying yarns from a plurality of (for exam-
ple, several hundred) supplying packages set on a warp-
ing creel and then roughly winding several hundred
warps to form a warping beam.

[0003] Over ten such warping beams are combined
and sized to form one weaving beam. This beam warping
has been widely used as a major warping method for
aligning and winding warps.

[0004] The Unexamined Japanese Patent Application
Publication (Tokkai) No. 2004-156185 (Abstract and oth-
ers) (hereinafter referred to as "Patent Document A") dis-
closes a warping method for a partial warper which re-
lates to partial warping instead of beam warping and tak-
ing woven patterns into account, this method continuous-
ly winds yarns of various colors or types while measuring
the yarns to a predetermined length in a longitudinal di-
rection of the yarns, to form a plurality of supplying pack-
ages, supplies the supplying packages to predetermined
positions on a warping creel, carries out partial warping
to wind the yarns around a partial warping beam, and
then forms one weaving beam.

[0005] The Patent Document A makes it possible to
obtain partial warping beams that correctly reproduce
woven patterns simply by arranging completed supplying
packages to the predetermined positions on the warping
creel, and also enables fabrics with diverse patterns to
be manufactured.

[0006] However, the method disclosed in the Patent
Document A requires a large number of supplying pack-
ages to be pre-manufactured by continuously winding
yarns of different colors. In particular, where the Patent
Document A, relating to partial warping, is applied to
beam warping, about several hundred warps are wound
around one warping beam at a time, and a very large
number of the supplying packages must thus be manu-
factured. This leads to a sharp increase in lead time and
thus a decrease in production efficiently. The method dis-
closed in the Patent Document A is also very difficult to
adapt to production of multikind and small lots.

[0007] The method disclosed in the Patent Document
A forms each supplying package by switching the yarn
colors or types while using a yarn measuring and storing
device to measure the length of the warp. Thus, even if
an attempt is made to form each supplying package by
switching a plurality of warps at the same switching po-
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sition, the warps may be switched at different switching
positions during actual partial warping owing to an error
in measurement or a change in condition such as tem-
perature or humidity during winding. In particular, this
misalignment tends to be accumulated as winding of
warps into supplying packages progresses. This may re-
sult in significant misalignment. This may in turn cause
the resulting patterns to be disfigured or disarranged,
thus making it difficult to appropriately obtain intended
patterns.

Summary of the Invention

[0008] The problems to be solved by the present in-
vention have been described. Now, a description will be
given of means for solving the problems and its effects.
[0009] A first aspect of the present invention provides
a beam warping system configured as described below.
The beam warping system includes a warping creel on
which a plurality of supplying packages for supplying
warps can be set and a beam warper that simultaneously
winds a plurality of warps, supplied from the warping
creel, around awarping beam. The beam warping system
has a plurality of yarn switching mechanisms arranged
in a yarn path formed between the warping creel and the
beam warper. Each of the yarn switching mechanisms
comprises a yarn selecting device and a splicing device
that splices a warp selected by the yarn selecting device.
The warping creel is configured so that package groups
each comprising a plurality of the supplying packages
having at least either different yarn colors or different
yarn types can be set in association with the respective
yarn switching mechanisms. A group of warps unwound
fromthe package group are supplied to the yarn selecting
device in the yarn switching mechanism. The yarn se-
lecting device is configured to select and supply at least
one warp of the supplied warp group to the warping beam
side.

[0010] This enables the warps to be switched by the
yarn switching mechanisms, thus making it possible to
easily and flexibly adjust to a change in pattern, and the
beam warping system is thus provided with excellent
general-purpose properties.

[0011] Inthe beam warping system, the number of the
yarn switching mechanisms may be smaller than the
number of warps simultaneously wound around the warp-
ing beam.

[0012] In other words, in the beam warping system,
some of the warps simultaneously wound around the
warping beam may be selected and supplied by the yarn
selecting device in the yarn switching mechanism, and
the remaining warps may be supplied from the supplying
packages without passing through the yarn switching
mechanisms.

[0013] In this case, the yarn switching mechanism
need not be installed for each of the warps forming a
warping beam but only a required number of yarn switch-
ing mechanisms need to be arranged. This enables the
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configuration to be simplified to reduce the required in-
stallation space.

[0014] The beam warping system preferably compris-
es a control device that performs control such that while
the warps are being wound around the warping beam
over a predetermined length, all or selected ones of a
plurality of the yarn switching mechanisms are actuated
to switch selection of the warps fed to the warping beam
side.

[0015] This enables the colors or types of the warps
constituting a warping beam to be switched within the
winding length of the warping beam. More diverse pat-
terns can therefore be achieved as is the case with the
Patent Document A.

[0016] Further, in contrast to the Patent Document A,
the present invention enables the colors or types of the
warps to be switched both independently and concur-
rently while simultaneously winding the warps. This en-
ables the omission of a cumbersome preparing step of
forming as many packages as the warps as in the Patent
Document A. Lead time, man-hour, and costs can thus
be reduced. Moreover, the simultaneous winding and the
concurrent switching enable a reduction in relative errors
in switching positions for the warps in the warping beam
compared to the method disclosed in the Patent Docu-
ment A. This suppresses appearing patterns from being
disfigured or disarranged.

[0017] The beam warping system is preferably config-
ured as described below. The beam warper comprises
a motor that can rotatively drive the warping beam while
angularly controlling the warping beam. The control de-
vice is configured to rotate the warping beam through an
angle corresponding to a preset switching position, and
then to actuate all or selected ones of a plurality of the
yarn switching mechanisms to switch selection of the
warps.

[0018] This configuration sets a switching position for
each warp on the basis of the rotation angle of one warp-
ing beam. This makes it possible to further reduce the
relative misalignment among the switching positions for
the warps in the warping beam. Intended patterns can
thus be appropriately expressed without undergoing dis-
figuring or the like. Further, the need for special meas-
uring devices is eliminated, thus contributing to simplify-
ing the configuration.

[0019] The beam warping system is preferably config-
ured as described below. The beam warper comprises
a rotor that rotates in contact with the warps before the
warps are wound around the warping beam and arotation
sensor that detects rotation of the rotor. The control de-
vice is configured to recognize the winding length of the
warps on the basis of a signal from the rotation sensor,
and once the winding length reaches the preset switching
position, to actuate all or selected ones of a plurality of
the yarn switching mechanisms to switch selection of the
warps.

[0020] The switching positions for the warps are thus
set on the basis of the signal from the rotation sensor
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that detects rotation of the rotor. This enables the switch-
ing positions to be accurately and reliably set to appro-
priately express intended patterns.

[0021] A second aspect of the present invention pro-
vides a beam warping method described below. The
beam warping method supplies warps from a plurality of
supplying packages set on a warping creel and simulta-
neously winds the warps around a warping beam. Pack-
age groups each comprising a plurality of supplying pack-
ages having at least either different yarn colors or differ-
entyarn types are set on the warping creel. Each of yarn
selecting devices corresponding to one of the package
groups is supplied with a group of warps unwound from
the package group, and each of the yarn selecting de-
vices is configured to select and supply at least one warp
ofthe supplied warps group to the warping beam. Splicing
devices are provided on a one-to-one correspondence
with the yarn selecting devices to splice the yarn selected
by the yarn selecting devices.

[0022] This enables the warps to be switched by the
yarn selecting devices, thus making it possible to easily
and flexibly adjustto achange in pattern. The beam warp-
ing system is thus provided with excellent general-pur-
pose properties.

[0023] With the beam warping method, preferably,
some of the warps simultaneously wound around the
warping beam are selected and supplied by the yarn se-
lecting device in the yarn switching mechanism, and the
remaining warps are supplied from the supplying pack-
ages without passing through the yarn switching mech-
anisms.

[0024] Thus, the yarn switching mechanism need not
be installed for each of the warps forming a warping beam
but only a required number of yarn switching mecha-
nisms need to be arranged. This enables a reduction in
installation costs and thus in required installation space.
[0025] With the beam warping method, preferably,
while the warps are being wound around the warping
beam over a predetermined length, all or selected ones
of a plurality of the yarn switching mechanisms are ac-
tuated to switch selection of the warps fed to the warping
beam side.

[0026] Thus, the colors or types of the warps consti-
tuting the warping beam can be switched within the wind-
ing length of the warping beam. This enables more di-
verse patterns to be made as is the case with the Patent
Document A.

[0027] Further, in contrast to the Patent Document A,
the present invention enables the colors or types of the
warps to be switched both independently and concur-
rently, while simultaneously winding the warps. This en-
ables the omission of a cumbersome preparing step of
forming as many packages as the warps as in the Patent
Document A. Lead time, man-hour, and costs can thus
be reduced. Moreover, the simultaneous winding and the
concurrent switching enable a reduction in relative errors
in the switching positions for the warps in the warping
beam compared to the method disclosed in the Patent
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Document A.
This suppresses appearing patterns from being disfig-
ured or disarranged.

Brief Description of the Drawings
[0028]

Figure 1 is a perspective view showing the general
configuration of a beam warping system in accord-
ance with an embodiment of the present invention.
Figure 2 is an enlarged perspective view showing
how groups of warps from package groups are sup-
plied to yarn switching mechanisms.

Figure 3 is a plan view showing the entire system.
Figure 4 is a vertical sectional view of showing the
configuration and arrangement of the yarn switching
mechanism.

Figure 5 is a side view illustrating a sizing step.
Figure 6 is a perspective view showing the general
configuration of a partial warping system in accord-
ance with an embodiment of the present invention.
Figure 7 is an enlarged perspective view showing
how groups of warps from package groups are sup-
plied to yarn switching mechanisms.

Figure 8 is a plan view showing the entire system.
Figure 9 is a vertical sectional view of showing the
configuration and arrangement of the yarn switching
mechanism.

Detailed Description of the Preferred Embodiments

[0029] Now, embodiments of the presentinvention will
be described. Figure 1 is a perspective view showing the
general configuration of a beam warping system in ac-
cordance with an embodiment of the present invention.
Figure 2 is an enlarged perspective view showing how
groups of warps from package groups are supplied to
yarn switching mechanisms. Figure 3is a plan view show-
ing the entire beam warping system. Figure 4 is a vertical
sectional view showing the configuration and arrange-
ment of the yarn switching mechanisms.

[0030] Figure 1 is a perspective view showing the en-
tire beam warping system. The beam warping system 1
comprises afirstwarping creel 10a and a second warping
creel 10b on which a large number of supplying packages
5,5, ... are set, and a beam warper 2 around which sev-
eral hundred warps Y unwound from the supplying pack-
ages 5 are wound while being arranged in parallel to form
a warping beam 11.

[0031] The beam warping system 1 also comprises a
plurality of yarn switching boxes 12, 12, ... in the middle
of ayarn path formed between the first warping creel 10a
and the beam warper 2 (warping beam 11); the yarn
switching boxes 12, 12, ... serve as accommodating
housings that accommodate a large number of yarn
switching mechanisms 3.

[0032] Each of the warping creels 10a, 10b is of a par-
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allel type, and the supplying packages 5 set on the fixed
creel are not movable. In the present embodiment, the
firstwarping creel 10ais configured so that 384 supplying
packages 5 can be setin 48 columns in a lateral direction
and in 8 stages in a vertical direction. On the other hand,
the second warping creel 10b is configured so that 84
supplying packages 5 can be set. As shown in Figures
1 and 4, the second warping creel 10b is provided away
from the first warping creel 10a so that the side of the
second warping creel 10b on which the supplying pack-
ages 5 are set stands opposite the first warping creel
10a.’

[0033] As shown in Figure 1, the supplying packages
5 are conical packages. On the first warping creel 10a,
a number of (in the present embodiment, 6) supplying
packages 5 of different yarn colors or types are combined
into one package group 4 as shown in Figures 1, 3, and
4 and others. For example, for different yarn colors, a
first supplying package 5 has a red yarn, a second sup-
plying package 5 has a yellow yarn, a third supplying
package 5 has a blue yarn, and so on.

[0034] The number of package groups 4 that can be
setonthe firstwarping creel 10a correspondsto a fraction
of the number of warps Y constituting one warping beam
11. Specifically, the beam warper 2 in the present em-
bodiment winds 148 warps around the warping beam 11,
and the number of package groups 4 that can be set on
the first warping creel 10a corresponds to a fraction of
the number of the warps, that is, 64. The corresponding
number of supplying packages 5 is 64 X 6 = 384. The
64 package groups 4 are provided on a one-to-one cor-
respondence with the same number of, that is, 64 yarn
switching mechanisms 3 described later.

[0035] AsshowninFigure 1, each ofthe yarn switching
boxes 12 is elongate in the vertical direction, and the
internal space of the yarn switching box 12 is partitioned
into 8 pieces. Each of the resulting partitions P, P, ... ac-
commodates the yarn switching mechanism 3, compris-
ing a yarn selecting device 7 and a knotter (splicing de-
vice) 8 as shown in Figure 2.

[0036] In other words, the yarn switching mechanism
3 (yarn selecting device 7 and knotter 8) is placed in each
of the 8 partitions P formed in the corresponding yarn
switching box 12. That is to say, 8 yarn switching mech-
anisms 3 are arranged in parallel in the vertical direction
in each of the yarn switching boxes 12. Although Figure
1 and others omit several of the plurality of yarn switching
boxes 12, the 8 yarn switching boxes 12 are arranged at
intervals. As a result, 8 X 8 = 64 yarn switching mecha-
nisms 3 are installed. In the description below, the 64
yarn switching mechanisms 3 are numbered from 1 to
64 (#1 to #64).

[0037] Reference numeral 9 in Figure 2 is a sensor
that detects yarn breakage, and one sensor 9 is provided
for each yarn switching mechanism 3.

[0038] As shown in Figures 2 to 4, each of the yarn
selecting device 7 in each of the yarn switching mecha-
nisms 3 is supplied with a group of warps Y, Y, ... un-
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wound from the corresponding package group 4 on the
first warping creel 10a. Specifically, 6 warps Y, Y, ... are
unwound from the respective supplying packages 5 hav-
ing various yarn colors and constituting the correspond-
ing package group 4, and 6 warps Y, Y, ... having various
colors are then supplied to the yarn selecting device 7 in
the corresponding yarn switching mechanism 3 via an
appropriate yarn guide.

[0039] AsshowninFigures2and 3, only one (or more)
warp Y, which is approprietly selected by the yarn select-
ing device 7, among the group of warps Y, Y, ... supplied
to the yarn selecting device 7 in each yarn switching
mechanism 3 is supplied to the warping beam 11 side.
[0040] On the other hand, 84 supplying packages 5,
5, ... with a predetermined single yarn color are set on
each second warping creel 10b. As shown in Figures 1
and 3 and others, a group of warps Y, Y, ... unwound
from the respective supplying packages 5 on the second
warping creel 10b are supplied directly to the warping
beam 11 side without passing through the yarn switching
mechanisms 3; instead, 12 warps pass through each of
7 gaps between the 8 upstanding yarn switching boxes
12,12, ...

[0041] To be easily seen, Figure 1 omits the middle of
a yarn path from each supplying packages 5 on the first
warping creel 10a to the corresponding yarn switching
box 12. Yarn paths from the suplying packages 5 on the
second warping creel 10b to the warping beams 11 are
also appropriately omitted.

[0042] The yarn selecting device 7 is configured sim-
ilarly to that disclosed in the Patent Document A and the
yarn selecting device 7 will be described below in brief
with reference to Figures 3 and 4 and others. The yarn
selecting device 7 comprises 6 yarn guides 17, 17, ...
provided in association with the 6 yarns Y, Y, ... supplied,
a cylinder (not shown in the drawings) that can individu-
ally rotatively move the 6 yarn guides 17, a suction nozzle
(suction means; not shown in the drawings) that can suck
the warps Y, and a holding roller 18 that holds the yarn
end of each warp Y against the suction force so that the
warp Y can stand by.

[0043] Each of the yarn guides 17 is cylindrical so that
the warp Y supplied can be inserted through the yarn
guide 17. The 6 yarn guides 17 can be independently
switched between an elevated position (selected posi-
tion) and a lowered position (selection canceled position
or retracted position) by the cylinder.

[0044] The knotter 8 is provided immediately down-
stream side of the yarn selecting device 7. The knotter 8
has a common configuration and the knotter 8 may be,
for example, the well-known one disclosed in the Patent
Document A and its detailed description is thus omitted.
[0045] A description will be given below of how the
yarn switching mechanism 3 (yarn selecting device 7 and
knotter 8) configured as described above switches the
warps Y. As shown in Figure 2, 6 warps Y, Y, ... intro-
duced into the yarn selecting device 7 in each yarn
switching mechanism 3 are inserted through the respec-
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tive yarn guides 17, 17, ..., provided in the yarn selecting
device 7. The yarn selecting device 7 selects one or more
of the 6 warps Y and controls the cylinder so that the yarn
guides 17 corresponding to the selected warps Y are
located at the upper selected position, while the yarn
guides 17 for the unselected warps Y are located at the
lower retracted position.

[0046] When the yarn guide 17 is switched to the se-
lected position, the yarn end of the warp Y guided through
that yarn guide 17 can be delivered to the downstream
side knotter 8. When the yarn guide 17 is at the retracted
position, the yarn end of the warp Y is not delivered to
the knotter 8 butis held by the holding roller 18 to stand by.
[0047] To switch the currently selected warp Y being
supplied to the selected warping beam 11 side to a warp
Y of a different color (or yarn type), the yarn switching
mechanism 3 configured as described above drives the
cylinder to lower the yarn guide 17 corresponding to the
currently supplied warp Y, to the retracted position. The
yarn switching mechanism 3 also elevates the yarn guide
17 through which the newly selected warp Y is being
guided, from the retracted position to the selected posi-
tion. The knotter 8 then cuts the current warp Y and splic-
es the resulting yarn end (which is closer to the warping
beam 11 side) to the yarn end of the new warp Y. The
yarn end (whichis closer to the supplying package 5 side)
of the unselected warp Y is automatically held by the
holding roller 18 to stand by, thus allowing for selection
of this warp Y in the future. This enables the switching
of the color (or yarn type) of the warp Y to be supplied to
the warping beam 11.

[0048] 64warpsY,Y, ...selected by the yarn selecting
devices 7 and drawn out of the 64 yarn switching mech-
anisms 3 are fed to a reed 13 providing a width as shown
in Figure 1. 84 warps Y, Y, ... drawn out from the other
side warping creel 10b and having passed between the
yarn switching boxes 12, 12, ... are also fed to the reed
13 as shown in Figure 1. Subsequently, a total of 148
warps Y, Y, ... having passed through the reed 13 so as
to lie parallel to one another are wound over a predeter-
mined length in the direction of a thick arrow in Figure 1.
The warping beam 11 is thus formed.

[0049] The beam warper 2 comprises an electric motor
(motor) 19 that rotatively drives the warping beam 11,
and the electric motor 19 is, for example, a pulse motor
or a servo motor that can perform angular control. The
electric motor 19 is connected to a controller (warper con-
troller) 20 in the beam warper 2, which controls rotation
and stoppage of the electric motor 19. The warper con-
troller 20 is connected to a higher system controller (con-
trol device) 21 in order to control the entire beam warping
system 1.

[0050] OncethewarpsY,Y, ...are wound over a pre-
determined length to form a warping beam 11, the warp-
ing beam 11 is removed from the beam warper 2, and
the above process is then repeated to newly wind the
yarns Y, Y, ... to form a warping beam 11. The present
embodiment uses the beam winding system 1 shown in
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Figure 1 to form two warping beams 11. The next step
involves drawing out a large number of warps Y, Y, ...
from a plurality of warping beams 11 including the above
two and aligning and sizing the warps Y (sizing step).
[0051] During the sizing step, a plurality of the warping
beams 11 are arranged upstream side as shown in Figure
5. Figure 5 shows only 10 warping beams 11 for the sim-
plification of description. In the present embodiment, the
beam warping system 1 in Figure 1 forms only two warp-
ing beams 11 with asterisks (*). The remaining warping
beams 11 are formed by a normal beam warper (without
switching the warps Y). Allthe 148 warps Y in these warp-
ing beams 11 are white.

[0052] In Figure 5, after 148 warps Y, Y, ... are drawn
out from each warping beam 11, thesewarps Y, Y, ... are
combined and aligned together. The warps Y, Y, ... are
subsequently appropriately guided by a plurality of guide
rolls 24, while being immersed and sized in a sizing ves-
sel25. ThewarpsY,Y, ... are thenwound around aweav-
ing beam 26. Thus, the weaving beam 26 is formed
around which for example, 4,000 to 5,000 warps have
been wound. The weaving beam 26 is then supplied to
the subsequent weaving process.

[0053] In the beam warping system 1 in accordance
with the present embodiment, as shown in Figure 1, the
system controller 21 is electrically connected to each of
the 64 yarn switching mechanisms 3 (Figure 1 shows
only the input of signals to some of the yarn switching
mechanisms 3) so as to be able to individually control
the yarn switching mechanisms 3. Although not shown
in the drawings in detail, the system controller 21 in the
present embodiment is composed of a well-known mi-
crocomputer. The system controller 21 comprises a CPU
serving as calculating means, a ROM and a RAM serving
as storage means, an output section and so on that out-
puts control signals to the warper controller 20 and yarn
switching mechanisms 3.

[0054] Information onthe winding length of the warping
beam 11 is preset in the system controller 21 and stored
in the storage means such as the RAM. The system con-
troller 21 calculates the rotation angle of the warping
beam 11 corresponding to the stored length, and the sys-
tem controller 21 transmits an instruction to the warper
controller 20 in order to drive the warping beam 11 by
the rotation angle. Upon receiving this instruction, the
warper controller 20 controllably drives the electric motor
19 for the beam warper 2 by the specified rotation angle.
The warping beam 11 is thus rotated through the prede-
termined rotation angle to enable the 148 warps Y to be
simultaneously wound to form a warping beam 11 of the
predetermined length.

[0055] In accordance with woven patterns, the system
controller 21 inputs and sets information on switching
positions for the warps Y and the target warps Y (switch-
ing information) for each of the 64 of the (148) warps Y
in one warping beam 11 which pass through the yarn
switching mechanisms 3. The system controller 21 can
then store the set information in the storage means such
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as the RAM.

[0056] The following is an example of switching infor-
mation: "At a winding start position, the warps Y Nos. 1
to 32 are all blue. At a position 180 meters away from
the winding start position, the warps Y Nos. 6 and 32 are
switched to yellow. At a position 230 meters away from
the winding start position, the warps Y Nos. 6 and 25 are
switched to red". The numbers (1 to 64) of the warps Y
correspond to the numbers (Nos. 1 to 64, #1 to #64) of
the yarn switching mechanisms 3. In the description be-
low, all the 84 supplying packages 5, 5, ... set on the
warping creel 10b contain white warps.

[0057] Inthe above description, the system controller
21 rotates the warping beam 11 through the rotation an-
gle corresponding to the distance from the winding start
position to a switching position on the basis of the switch-
ing information. The system controller 21 then selectively
activates the yarn switching mechanisms 3 (yarn select-
ing devices 7 and knotters 8) corresponding to the warps
Y to be switched. The warps Y are thus switched.
[0058] A description will be given of a specific example
of control based on the above example of switching in-
formation. The system controller 21 first sends signals
to the yarn switching mechanisms 3 Nos. 1 to 64 so that
a blue warp Y is selected and supplied for all the warps
Y Nos. 1 to 64. The system controller 21 subsequently
drives the electric motor 19 via the warper controller 20
to start winding the warps Y around the warping beam
11. The warping beam 11 is continuously driven until the
position of the yarn switching mechanisms 3 coincides
with the position 180 meters away from the winding start
position, and the warping beam 11 is then stopped. The
system controller 21 subsequently sends a yarn switch-
ing instruction signal to the yarn switching mechanisms
3 Nos. 6 and 32 to switch the warps Y Nos. 6 and 32 from
blue to yellow.

[0059] The yarn switching mechanisms 3 other than
Nos. 6 and 32 do not perform a switching operation. In
other words, at the position 180 meters away from the
winding start position, only Nos. 6 and 32 of the 64 yarn
switching mechanisms 3 are selectively actuated. How-
ever, this corresponds to the set yarn switching informa-
tion. Where yarn switching information is set indicating
that for example, all the warps Nos. 1 to 64 are to be
switched to yellow, all the yarn switching mechanisms 3
Nos. 1 to 64 are actuated.

[0060] After the switching is completed, the electric
motor 19 is driven again to drive the warping beam 11 to
a rotation angle at which the yarn switching mechanisms
3 are located at the position 230 meters away from the
winding start position, and the warping beam 11 is then
stopped. The system controller 21 sends a yarn switching
instruction signal to the yarn switching mechanisms 3
Nos. 6 and 25 to selectively actuate them. The warps Y
Nos. 6 and 25, for which these yarn switching mecha-
nisms 3 are responsible, are thus switched to red.
[0061] Thiscontrol enables beam warping to be carried
out so that while 148 warps are being wound around one
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warping beam 11, the colors or types of 64 of these 148
warps are varied in the longitudinal direction. This ena-
bles diverse patterns to be made. For example, the weav-
ing beam 26 formed by combining the above warping
beams 11 together can have stripes of blue, white, white,
blue, white, blue, white, white, ..., stripes of blue, white,
white, yellow, white, blue, white, white, ..., or stripes of
blue, white, white, red, white, red, white, white, ...
[0062] The present embodiment also eliminates the
need for a preparing step of forming special supplying
packages the number of which is equal to the large
number of warps as in the configuration described in the
Patent Document A. This enables the warping process
to be greatly simplified.

[0063] The present embodiment also sets the switch-
ing positions by controlling the rotation angle of the warp-
ing beam 11. This reduces the misalignment among the
switching positions for the warps Y within one warping
beam 11, thus enabling intended patterns to be appro-
priately expressed. Further, measurements are carried
out on the basis of the rotation angle of the warping beam
11 driven by the electric motor 19. This eliminates the
need for special measuring devices, thus contributing to
simplifying the configuration.

[0064] As described above, the beam warping system
1 in accordance with the present embodiment includes
the warping creels 10a, 10b, on which a plurality of sup-
plying packages 5 for supplying the warps Y can be set,
and the beam warper 2, which simultaneously winds the
plurality of warps Y, Y, ... supplied from the warping
creels 10a, 10b, around the warping beam 11. The plu-
rality of yarn switching mechanisms 3, each comprising
the yarn selecting device 7 and the knotter 8, are installed
in the yarn path between the warping creel (first warping
creel 10a) and the beam warper 2; the knotter 8 splices
the warp Y selected by the yarn selecting device 7. The
first warping creel 10a is configured so that the package
group 4, comprising of a plurality of the supplying pack-
ages 5 of different yarn colors, can be set for each of the
yarn switching mechanisms 3. Then, the yarn selecting
device 7 in the yarn switching mechanism 3 is supplied
with the group of warps Y, Y, ... unwound from the pack-
age group 4. The yarn selecting device 7 then selects at
least one of the supplied group of warps Y, Y, ... and
supplies the selected warp Y to the warping beam 11
side.

[0065] This enables the yarn switching mechanism 3
to switch the warp Y, thus making it possible to easily
and flexibly adjust to a change in pattern or the like. The
bema warping system 1 is thus provided with excellent
general-purpose properties.

[0066] In the beam warping system 1 in accordance
with the present embodiment, the number (64) of yarn
switching mechanisms 3 is smaller than that (148) of
warps Y simultaneously wound around the warping beam
11.

[0067] In other words, some, that is, 64 of the 148
warpsY,Y, ... simultaneously wound around the warping
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beam 11 are selected and supplied by the yarn selecting
devices 7 in the yarn switching mechanisms 3. The re-
maining 84 warps are supplied from the supplying pack-
ages 5 without passing through the yarn switching mech-
anisms 3.

[0068] Consequently, the yarn switching mechanism
3 need not be installed for each of the warps Y, Y, ...
forming the warping beam 11. Only a required number
of yarn switching mechanisms 3 need be arranged as
desired. This makes it possible to simplify the configura-
tion to reduce the required installation space.

[0069] The beamwarping system 1in accordance with
the present invention comprises the system controller
21, which performs control such that while the warps Y
are being wound around the warping beam 11 over a
predetermined length, all or selected ones of a plurality
of the yarn switching mechanisms 3 are actuated to
switch selection of the warps Y fed to the warping beam
11 side.

[0070] This enables the colors of the warps Y consti-
tuting the warping beam 11 to be switched during the
formation of the warping beam 11. Very diverse patterns
can thus be provided. Moreover, while a plurality of warps
Y, Y, ... are being simultaneously wound around the
warping beam 11, the colors of the warps Y are switched
both individually and concurrently at every warp Y. This
suppresses the misalignment among the switching posi-
tions for the warps Y, thus enabling excellent patterns to
be made. The present embodiment also makes it possi-
ble to omit the preparing step of forming such packages
as are required for the Patent Document A. The Lead
time, man-hour, and costs can thus be remarkably re-
duced. Moreover, the simultaneous winding and concur-
rent switching of the warps Y enable a reduction in errors
in the switching positions for the warps Y in the warping
beam 11. This suppresses appearing patterns from being
disfigured or disarranged.

[0071] Owing to the reduced errors in switching posi-
tions, the beam warping system 1 in accordance with the
present embodiment enables warping over a length from
several meters to several thousand meters. Therefore,
beam warping of a very high degree of freedom can be
achieved.

[0072] The method described in the Patent Document
A may significantly misalign the switching positions for
the warps, and this misalignment is accumulated as the
winding of the warps around the warping drum progress-
es. Toward a winding end position, the range of the mis-
alignment may exceed one meter. Consequently, where
short warps of length about several meters are arranged
near the winding end position of the warping drum, when
those parts of the warps are excluded which must be
disposed of as a result of the misalignment, few available
parts remain which can be used for a weaving process.
As aresult, the method disclosed in the Patent Document
A has been forced to adopt a warp layout in which rela-
tively short warps are arranged at the winding start po-
sition, whereas relatively long warps are arranged at the
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winding end position.

[0073] In contrast, the present embodiment can re-
duce the errors in the switching positions for the warps
Y even when the warping beam 11 approaches the wind-
ing end position. Shorter warps Y can thus be arranged
near the winding end position of the warping beam 11.
This makes it possible to freely design the longitudinal
layout of the warps Y in the warping beam 11, thus avoid-
ing wasting the warps Y, while increasing the production
efficiency of a post-process.

[0074] Inthe present embodiment, the beam warper 2
comprises the electric motor 19, which can rotatively
drive the warping beam 11 while angularly controlling it.
The system controller 21 rotates the warping beam 11
through the angle corresponding to a preset switching
position, and then to actuate all or selected ones of the
yarn switching mechanisms 3 to switch selection of the
warps Y.

[0075] This configuration sets the switching position
for each warp on the basis of the rotation angle of one
warpingbeam 11. This makes it possible to furtherreduce
the relative misalignment among the switching positions
forthe warps 'Y inthe warping beam 11. Intended patterns
can thus be appropriately expressed without undergoing
disfiguring or the like. Further, the need for special meas-
uring devices is eliminated, thus contributing to simplify-
ing the configuration.

[0076] The direct positioning based on the rotation an-
gle of the warping beam 11 also enables a reduction in
the absolute misalignment among the switching posi-
tions. For example, in the present embodiment, the beam
warping system 1 winds the warps Y around the two
warping beams 11 with asterisks (*) shown in Figure 5,
while switching the warps Y, on the basis of exactly the
same switching information. However, even with the
combination of the two warping beams 11 shown in Fig-
ure 5, the above described reduced errors serve to re-
duce the misalignment among the switching positions for
the warps Y in the two warping beams 11, 11. This ena-
bles intended patterns to be further appropriately ex-
pressed.

[0077] The present embodiment also carries beam
warping as described below. The warps Y are fed from
the plurality of supplying packages 5, 5, ... set on the
warping creels 10a, 10b, and the warps Y are then si-
multaneously wound around the warping beam 11. The
package groups 4 each comprising a plurality of supply-
ing packages 5, 5, ... having at least either different yarn
colors or different yarn types are set on the warping creel
10a. Each of the yarn selecting devices 7 provided on a
one-to-one correspondence with the package groups 4
is supplied with the group of warps Y, Y, ... unwound from
the corresponding package group 4. Each yarn selecting
device 7 selects and supplies at least one warp Y of the
supplied warp group Y, Y, ... to the warping beam 11.
The knotters 8 are provided on a one-to-one correspond-
ence with the yarn selecting devices 7 to splice the warps
Y selected by the yarn selecting devices 7.
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[0078] This provides a general-purpose beam warping
method that can adjust easily and flexibly to a change in
pattern or the like.

[0079] With the beam warping method in accordance
with the present embodiment, some, that is, 64 of the
176 warps Y simultaneously wound around the warping
beam 11 are selected and supplied by the yarn selecting
devices 7 in the yarn switching mechanisms 3. The re-
maining 84 warps'Y are supplied from the supplying pack-
ages 5, 5, ... without passing through the yarn switching
mechanisms 3.

[0080] This method enables a reduction in the number
of yarn selecting devices 7 and knotters 8 and thus in
installation costs, as described above.

[0081] Further, with the beam warping method in ac-
cordance with the present embodiment, while the warps
Y are being wound around the warping beam 11 over a
predetermined length, all or selected ones of a plurality
of the yarn switching mechanisms 3 are actuated to
switch selection of the warps Y fed to the warping beam
11 side.

[0082] This method enables very diverse patterns to
be made by switching the colors of the warps Y consti-
tuting the warping beam 11 during winding of the warps
Y around the warping beam 11. The misalignmentamong
the switching positions for the warps Y can also be re-
duced, thus enabling intended patterns to be appropri-
ately expressed.

[0083] The preferred embodiment of the present in-
vention has been described. However, the above em-
bodiment may be modified as described below.

[0084] The non-drum type beam warper 2, shown in
Figure 1, may be replaced with a drum type beam warper
driven by friction of a contact drum. In this case, the elec-
tric motor 19 is connected to the drum to drive the warping
beam 11 while angularly controlling it via the drum.
[0085] In the above description, the winding length of
warps Y is recognized on the basis of the rotation angle
of the warping beam 11. This may be replaced with a
configuration described below. The beam warper 2 com-
prises a measuring roller (rotator) that rotates in contact
with the warps Y before they are wound around the warp-
ing beam 11 and a rotation sensor that detects rotation
of the measuring roller, and the system controller 21 rec-
ognizes the winding length of the warps Y on the basis
of a signal from the rotation sensor. In this case, the
switching positions for the warps Y are set on the basis
of the signal from the rotation sensor. This enables the
switching positions to be accurately and reliably set to
appropriately express the intended positions.

[0086] Inthe present embodiment, the warping creels
10a, 10b are of the parallel type. However, another ar-
rangement scheme may be adopted. Alternatively, the
first warping creel 10a and the second warping creel 10b
may be integrated into one warping creel. Each of the
warping creels 10a, 10b may be divided into a plurality
of pieces that may be arranged at the respective posi-
tions. The layout of the warping creels 10a, 10b is not
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limited to the one shown in Figure 3 and others.

[0087] In the above description, 64 of the 148 warps
Y selected and supplied by the yarn switching mecha-
nisms 3 are wound at a plurality of positions across the
width of the warping beam 11 as shown in Figure 1. How-
ever, the arrangement of the warps Y shown in Figure 1
and others is only illustrative. The warps Y may be wound
at any positions across the width of the warping beam 11.
[0088] The present embodiment adopts the knotter 8
as a splicing device. However, the knotter 8 may be re-
placed with another splicing device such as a splicer.
Tension devices, yarn guides, or the like may be provided
at appropriate positions on the warping creel 10 or in the
middle of the path of the warps Y.

[0089] The above embodiment installs the 64 yarn
switching mechanisms 3. However, more or less yarn
switching mechanisms 3 may be installed. It is also pos-
sible to provide as many yarn switching mechanisms 3
as the warps Y wound around the warping beam 11, that
is, 148 yarn switching mechanisms 3 so as to enable all
of the 148 warps Y to be switched.

[0090] In the above embodiment, the yarn switching
mechanism 3 is composed of the yarn selecting device
7 and knotter 8. However, the yarn switching mechanism
3 may further comprise a yarn storing device that can
store the warps Y. This makes it possible to reduce or
zero the time for which winding is stopped so as to allow
the warps Y to be switched during winding of the warps
Y around the warping beam 11.

[0091] The number of warps Y selected by each yarn
selecting device 7 is not limited to one. By using 2 of the
6 yarn guides 17, 17 in the yarn selecting device 7 as
selected positions, it is possible to simultaneously supply
the two warps Y, Y to the warping beam 11 side. This
enables more diverse patterns to be made.

[0092] The following numbers are not limited to the
above values: the number of warps Y wound around one
warping beam 11 in the beam warper 2, the number of
yarn switching mechanisms 3, and the number of sup-
plying packages 5, 5, ... constituting one package group
4. These numbers may be appropriately varied depend-
ing on the specification of the beam warper 2 or the like.
For example, the combination of yarn co.lors or types of
the supplying packages 5, 5, ... is arbitrary and may be
appropriately selected so as to enable the warps to be
arbitrarily switched as required; only the colors may be
switched with the yarn types remaining unchanged, only
the yarn types may be switched with the yarn colors re-
maining unchanged, or both yarn colors and types may
be simultaneously switched, depending on, for example,
desired patterns or textures.

[0093] Now, a description will be given of application
of the present invention to a partial warping system.
[0094] A partial warping method has been known as a
warping method for preparing for weaving. The partial
warping method draws out and supplies yarns from a
plurality of (for example, about several tens of to several
hundred) supplying packages set on a warping creel and
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forms the warps into a band at a tapered end of a warping
drum having a tapered winding surface. In other words,
the yarns are wound into a single layer obliquely to the
axis of the warping drum, the layer having a width smaller
than that of the drum in its axial direction.

[0095] Then, a second band is similarly formed adja-
cent to the first band. The above operation is then re-
peated until a required total number of yarns are wound
around the warping drum. The yarns are then simultane-
ously drawn out from the partial warping beam around
which a total number of warps required for weaving have
been wound. The yarns are then used to form one weav-
ing beam (or a plurality of partial warping beams may be
formed into one weaving beam). The partial warping is
commonly because of its ability to avoid an increase in
the size of facilities and its suitability for small-quantity
and multikind production.

[0096] The partial warping is executed by a partial
warping facility disclosed in the Japanese Patent No.
3492335 (0005 to 0006, 0027, a bobbin creel 9, a con-
veyor 10, a yarn drawing-out portion 14, a bobbin install-
ing position 11, and an automatic cutting and joining de-
vice 18) (hereinafter referred to as Patent Document B").
The partial warping facility disclosed in the Patent Doc-
ument B comprises the bobbin creel which serves as a
warping creel and which is of a replaceable type using a
conveyor in the form of a rotating table. The bobbin in-
stalling portion composed of two or more bobbin creels
is provided in association with each yarn drawing-out por-
tion. The rotating table can selectively move the bobbin
installing portion to an operation position.

[0097] The partial warping facility disclosed in the Pat-
ent Document B comprises the automatic cutting and
joining device that cuts a yarn from its bobbin side or
joins itto another bobbin. One automatic cutting and join-
ing device is provided for a plurality of yarn drawing-out
portions arranged in a horizontal line (see Figure 4 of the
Patent Document B). This unit moves among the plurality
of yarn drawing-out portions to cut warps and join the cut
warps as required. In other words, the single automatic
cutting and joining device is responsible for a plurality of
warps and cuts and joints the warps while moving as
required.

[0098] Every time a partial beam warper finishes one
warp band yarn layer (one band), the configuration dis-
closed in the Patent Document B can change a yarn se-
quence (yarn colors or types) forming a next warp band
yarn layer. Consequently, at least two warp band yarn
layers with warps the number of which is smaller than
that of warps required for a repeat (unit of periodic rep-
etition of the color pattern of warps constituting a pattern)
can be used to form a larger repeat. This makes it pos-
sible to provide compact facilities that do not require any
large production floor. Alternatively, productivity can be
improved by forming a warp band yarn layer with warps
the number of which is larger than that of warps required
for a repeat.

[0099] The Patent Document A discloses a warping
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method which, taking woven patterns into account, con-
tinuously winds yarns of various colors or types while
measuring the yarns to a predetermined length in a lon-
gitudinal direction of the yarns, to form a plurality of supply
packages, supplies the supplying packages to predeter-
mined positions on a warping creel, carries out partial
warping to wind the yarns around a partial warping beam,
and then forms one weaving beam. The warping method
disclosed in the Patent Document A uses a yarn meas-
uring and storing device to measure the length of the
warps.

[0100] The Patent Document A can provide a partial
warping beam that correctly expresses woven patterns,
simply by arranging finished supplying packages at pre-
determined positions on the warping creel.

[0101] The configuration described in the Patent Doc-
ument B selects the yarn by using the rotating table to
move the selected bobbin to the yarn drawing-out portion.
This requires the scale of the yarn selecting device to be
increased, thus raising facility costs and the like. Further,
the single automatic cutting and joining device cuts and
joins a plurality of warps while moving. Consequently,
switching a large number of warps at a time requires a
considerably long time including a standby time. This in-
creases an idle time to lower production efficiency.
[0102] Further, the Patent Document B only discloses
the configuration that can change the yarn sequence eve-
ry time warps have been wound into one band. The Pat-
ent Document B does not refer to a change in the colors
or types of warps in one band (during the formation of
one band).

[0103] On the other hand, the method disclosed in the
Patent Document A can change the colors or types of
warps in one band in the longitudinal direction of the
warps. Thus, this method can advantageously manufac-
ture fabrics with diverse patterns. However, this method
requires an additional step of manufacturing supplying
packages with the changed yarn colors or types the
number of which corresponds to the width of the fabrics;
the step precedes the partial warping process. This
sharply increases man-hour and costs.

[0104] The method disclosed in the Patent Document
B forms each supplying package by switching the yarn
colors or types while using a yarn measuring and storing
device to measure the length of the yarn. Thus, even if
an attempt is made to form each supplying package by
switching a plurality of warps at the same switching po-
sition, the warps may be switched at different switching
positions during actual partial warping owing to an error
in measurement or a change in condition such as tem-
perature or humidity during winding. In particular, this
misalignment tends to be accumulated as winding of
warps into supplying packages progresses. This may re-
sult in significant misalignment. This may in turn causes
the resulting patterns to be disfigured or disarranged,
thus making it difficult to appropriately obtain intended
patterns is difficult.

[0105] The problems to be solved by the present in-
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vention have been described. Now, a description will be
given of means for solving the problems as well as its
effects.

[0106] A first aspect of the present invention provides
a partial warping system configured as described below.
The partial warping system includes a partial warper
comprising a warping creel on which a plurality of sup-
plying packages for supplying warps can be set and a
warping drum around which a plurality of warps supplied
from the warping creel are simultaneously wound to form
a band. Yarn switching mechanisms are arranged be-
tween the warping creel and the warping drum and each
comprise a yarn selecting device and a splicing device
that splices a warp selected by the yarn selecting device;
the number of yarn switching mechanisms at least cor-
responds to the number of warps in one band. The warp-
ing creel is configured so that package groups each com-
prising a plurality of the supplying packages having at
least either different yarn colors or different yarn types
can be set in association with the respective yarn switch-
ing mechanisms. A warp group unwound from the pack-
age group are supplied to the yarn selecting device in
the yarn switching mechanism. The yarn selecting device
is configured to select and supply at least one warp of
the supplied warp group to the warping drum side.
[0107] Like the Patent Document B, this configuration
can use the yarn switching mechanisms to switch the
warps after a band has been finished and before the next
band starts to be formed. This enables a pattern to be
formed without any problems even if the number of warps
in the periodic repetition unit required to form the pattern
is not equal to the number of warps in one band. There-
fore, the partial warping system is compact and has high
productivity or enables an increase in the degree of free-
dom of expression of the pattern.

[0108] Unlike the Patent Document B, the present in-
vention only requires each splicing device to be respon-
sible for splicing of one warp. This enables the yarn colors
or the like to be simultaneously switched in a short time
even for a large number of warps, thus improving pro-
ductivity. Further, the one-to-one correspondence be-
tween the yarn switching devices and the warps enables
the control of the splicing devices to be simplified. More-
over, the warping creel supplies a warp group unwound
from a package group to each yarn selecting device,
which then selects a warp from the warp group. This elim-
inates the need for a large scale configuration such as
in the Patent Document B, which uses the rotating table
to select from bobbins. This in turn reduces the installa-
tion costs and the time required to switch yarn selection
and saves energy consumed by the yarn selecting de-
vices.

[0109] Inthe partial warping system, the warping creel
is preferably of a fixed type.

[0110] This makes it possible to simplify the configu-
ration of the warping creel to reduce the installation costs.
[0111] The partial warping system preferably compris-
es a control device that performs control such that while
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the warps are being wound around the warping drum
over a predetermined length, all or selected ones of a
plurality of the yarn switching mechanisms are actuated
to switch selection of the warps fed to the warping drum
side.

[0112] This enables the colors or types of the warps
constituting a band to be switched within the winding
length of that band. More diverse patterns can thus be
made as is the case with the Patent Document A.
[0113] Further, in contrast to the Patent Document A,
this configuration enables the colors or types of an ap-
propriate number of warps required for one band to be
switched both independently and concurrently, while si-
multaneously winding a number of warps required for
one band. This enables the omission of a cumbersome
preparing step of forming as many packages as the warps
in one band as in the Patent Document A. Lead time,
man-hour, and costs can thus be reduced. Moreover, the
simultaneous winding and the concurrent switching en-
able a reduction in relative errors in switching positions
for the warps in one band compared to the method dis-
closed in the Patent Document A. This suppresses ap-
pearing patterns from being disfigured or disarranged.
[0114] The partial warping system is preferably con-
figured as described below. The partial warper comprises
a motor that can rotatively drive the warping drum while
angularly controlling the warping drum. The control de-
vice is configured to rotate the warping drum through an
angle corresponding to a preset switching position, and
then to actuate all or selected ones of a plurality of the
yarn switching mechanisms to switch selection of the
warps.

[0115] This configuration sets the switching position
for each warp on the basis of the rotation angle of the
warping drum, around which an appropriate number of
warps required for one band are simultaneously wound.
This makes it possible to further reduce the relative mis-
alignment among the switching positions for the warps
in one band. Intended patterns can thus be appropriately
expressed without undergoing disfiguring or the like. Fur-
ther, the need for special measuring devices is eliminat-
ed, thus contributing to simplifying the configuration.
[0116] A second aspect of the present invention pro-
vides a partial warping method described below. The par-
tial warping method supplies warps from a plurality of
supplying packages set on a warping creel and simulta-
neously winds the warps around a warping drum. Pack-
age groups each comprising a plurality of supplying pack-
ages having at least either different yarn colors or differ-
ent yarn types are set on the warping creel; the number
of the package groups corresponds to the number of
warps in one band. Each of yarn selecting devices cor-
responding to one of the package groups is supplied with
a warp group unwound from the package group. Each of
the yarn selecting devices is configured to select and
supply at least one warp of the supplied warp group to
the warping drum. Splicing devices are provided on a
one-to-one correspondence with the yarn selecting de-
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vices to splice the yarn selected by the yarn selecting
devices.

[0117] Like the Patent Document A, this configuration
can use the yarn selecting devices and splicing devices
to switch the warps after a band has been finished and
before the next band starts to be formed. This enables a
pattern to be formed without any problems even if the
number of warps in the periodic repetition unit required
to form the pattern is not equal to the number of warps
in one band. The facilities can thus be made compact
and productivity can be improved. This configuration can
even increase the degree of freedom of expression of
the pattern.

[0118] Unlike the Patent Document B, this configura-
tion requires each splicing device to be responsible only
for splicing of one warp. This enables simultaneous
switching to be achieved in a short time even for a large
number of warps, thus improving productivity. Further,
the one-to-one correspondence between the yarn
switching devices and the warps enables the control of
the splicing devices to be simplified. Moreover, the warp-
ing creel supplies a warp group unwound from a package
group to each yarn selecting device, which then selects
a warp from the warp group. This eliminates the need for
a large scale configuration such as in the Patent Docu-
ment A, which uses the rotating table to select from bob-
bins. This in turn reduces the installation costs and the
time required to switch yarn selection and saves energy
consumed by the yarn selecting devices.

[0119] With the partial warping method, the warping
creel is preferably of a fixed type.

[0120] This makes it possible to simplify the configu-
ration of the warping creel to reduce the installation costs.
[0121] Preferably, with this partial warping method,
while the warps are being wound around the warping
drum over a predetermined length, the warps supplied
to the warping drum are switched by the yarn selecting
devices and splicing devices corresponding to all or se-
lected ones of the warps in one band.

[0122] This enables the colors or types of the warps
constituting a band to be switched within the winding
length of that band. More diverse patterns can thus be
made as is the case with the Patent Document A.
[0123] Further, in contrast to the Patent Document A,
this configuration enables the colors or types of an ap-
propriate number of warps required for one band to be
switched both independently and concurrently, while si-
multaneously winding a number of warps required for
one band. This enables the omission of a cumbersome
preparing step of forming as many packages as the warps
in one band as in the Patent Document A. Lead time,
man-hour, and costs can thus be reduced. Moreover, the
simultaneous winding and the concurrent switching en-
able a reduction in relative errors in switching positions
for the warps in one band compared to the method dis-
closed in the Patent Document A. This suppresses ap-
pearing patterns from being disfigured or disarranged.
[0124] The partial warping method is preferably con-
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figured as described below. The warping drum is driven
by a motor that can rotatively drive the warping drum
while angularly controlling the warping drum. The warp-
ing drum is rotated through an angle corresponding to a
preset switching position, and then all or selected ones
of the yarn selecting devices and the splicing devices are
actuated to switch selection of the warps.

[0125] This method sets the switching position for each
warp by controlling the rotation angle of the motor and
thus the rotation of the warping drum, around which an
appropriate number of warps required for one band are
simultaneously wound. This makes it possible to further
reduce the relative misalignment among the switching
positions for the warps in one band. Intended patterns
can thus be appropriately expressed without undergoing
disfiguring or the like. Further, the need for special meas-
uring devices is eliminated, thus contributing to simplify-
ing the configuration.

[0126] Now, an embodiment of the present invention
will be described. Figure 6 is a perspective view showing
the general configuration of a partial warping system in
accordance with an embodiment of the presentinvention.
Figure 7 is an enlarged perspective view showing how
warp groups from package groups are supplied to yarn
switching mechanisms. Figure 8 is a plan view showing
the entire system. Figure 9 is a vertical sectional view
showing the configuration and arrangement of the yarn
switching mechanisms.

[0127] Figure 6 is a perspective view showing the en-
tire partial warping system. The partial warping system
101 comprises a partial warper 102 including warping
creels 110, 110 on which a large number of supplying
packages 105, 105, ... are set and a winding drum 111
around which 64 warps Y unwound from the supplying
packages 105 are wound so as to lie parallel to one an-
other, thus forming a band B. That is to say, in the partial
warper 102 in accordance with the present embodiment,
the number of warps Y for one band is set at 64.

[0128] The partial warping system 101 comprisesyarn
switching boxes 112, 112 between the warping creels
110, 110 and the warping drum 111; the yarn switching
boxes 112, 112 serve as accommodating housings that
accommodate a large number of yarn switching mecha-
nisms 103. The partial warping system 101 comprises a
lateral pair of warping creels 110, 110 and a lateral pair
of yarn switching boxes 112, 112.

[0129] Each of the warping creels 110, 110 is of a par-
allel type, and the supplying packages 105 set on the
fixed creel are not movable. As shown in Figures 8 and
9, in the present embodiment, the warping creel 110 is
configured so that 192 supplying packages 105 can be
set in 24 columns in a lateral direction and in 8 stages in
a vertical direction (a total of 384 supplying packages
can be set on the right and left warping creels 110, 110).
[0130] As shown in Figure 6, the supplying packages
105 are conical packages. A number of (in the present
embodiment, 6 packages 105) supplying packages 105
of different yarn colors or types are combined into one
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package group 104. For example, for different yarn
colors, a first supplying package 105 has a red yarn, a
second supplying package 105 has a yellow yarn, a third
supplying package 105 has a blue yarn, and so on. The
number of package groups 104 that can be set on the
warping creel 110 corresponds to the number of yarns
constituting one band B. Specifically, in the partial warper
102 in accordance with the present embodiment, the
number of yarns in the band B is 64 as previously de-
scribed. Thus, 64 package groups 104 (64 X 6 = 384
supplying packages 105) can be set on the warping creel
110. The 64 package groups 104 are provided on a one-
to-one correspondence with the same number of, that is,
64 yarn switching mechanisms 103 described later.
[0131] The internal space of each yarn switching box
112 is partitioned into 32 piece arranged in 4 columns in
the lateral direction and 8 stages in the vertical direction.
Each of the resulting partitions P, P, ... accommodates
the yarn switching mechanism 103, comprising a yarn
selecting device 107 and a knotter (splicing device) 108
as shown in Figure 7.

[0132] In other words, a total of 64 partitions P are
formed in the right and left yarn switching boxes 112,
112, with the yarn switching mechanism 103 (yarn se-
lecting device 107 and knotter 108) placed in each of the
partitions P. That is to say, the partial warping system
has as many yarn switching mechanisms 103 as warps
Y in one band in the partial warper 102, that is, 64 yarn
switching mechanisms 103. In the description below, the
64 yarn switching mechanisms 103 are identified by the
numbers 1 to 64 (#1 to #64).

[0133] Reference numeral 109 in Figure 7 is a sensor
that detects yarn breakage. One sensor 109 is provided
for each yarn switching mechanism 3.

[0134] As shown in Figures 7 to 9, the yarn selecting
device 107 in each of the yarn switching mechanisms
103 is supplied with a warp group Y, Y, ... unwound from
the corresponding package group 104. That is, 6 warps
Y,Y, ...are unwound from the respective supplying pack-
ages 105 having various yarn colors and constituting the
corresponding package group 104. The warp group Y,
Y, ... of the various colors are then supplied to the yarn
selecting device 107 in the corresponding yarn switching
mechanism 103 via an appropriate yarn guide. To be
easily seen, Figure 6 omits the middle of a yarn path from
each supplying packages 105 on the warping creel 110
to the corresponding yarn switching box 112.

[0135] AsshowninFigures 7 and 8, only one (or more)
warp Y, which is appropriately selected by the yarn se-
lecting device 107, among the warp group Y, Y, ... sup-
plied to the yarn selecting device 107 in each yarn switch-
ing mechanism 103 is supplied to the warping drum 111
side.

[0136] The yarn selecting device 107 is configured
similarly to that disclosed in the Patent Document A, and
the yarn selecting device 107 will be described in brief
with reference to Figures 8 and 9 and others. The yarn
selecting device 107 comprises 6 yarn guides 117,
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117, ... provided in association with the 6 warps VY, Y, ...
supplied, a cylinder (not shown in the drawings) that can
individually rotatively move the 6 yarn guides 117, a suc-
tion nozzle (suction means; not shown in the drawings)
that can suck the warps Y, and a holding roller 118 that
can hold the yarn end of each warp Y against the suction
force so that the warp Y can stand by.

[0137] Each of the yarn guides 117 is cylindrical so
that the warp Y supplied can be inserted through the yarn
guide 117. The 6 yarn guides 117 can be independently
switched between an elevated position (selected posi-
tion) and a lowered position (selection canceled position
or retracted position) by the cylinder.

[0138] The knotter 108 is provided immediately down-
stream side of the yarn selecting device 107. The knotter
108 has a common configuration. The knotter 108 may
be, for example, the well-known one disclosed in the Pat-
ent Document A and its detailed description is thus omit-
ted.

[0139] A description will be given below of how the
yarn switching mechanism 103 (yarn selecting device
107 and knotter 108) configured as described above
switches the warps Y. As shown in Figure 7, 6 warps Y,
Y, ...introduced into the yarn selecting device 107 in each
yarn switching mechanism 103 are inserted through the
respective yarn guides 117, 117, ..., provided in the yarn
selecting device 107. The yarn selecting device 107 se-
lects one or more of the 6 warps Y and controls the cyl-
inder so that the yarn guides 117 corresponding to the
selected warps Y are located at the upper selected po-
sition, while the yarn guides 117 for the unselected warps
Y are located at the lower retracted position.

[0140] When the yarn guide 117 is switched to the se-
lected position, the yarn end of the warp Y guided through
that yarn guide 117 can be delivered to the downstream
side knotter 108. When the yarn guide 117 is at the re-
tracted position, the yarn end of the warp Y is not deliv-
ered to the knotter 108 but is held by the holding roller
118 to stand by.

[0141] To switch the currently selected warp Y being
suppliedtothe warpingdrum 111 toawarp Y of adifferent
color (or yarn type), the yarn switching mechanism 103
configured as described above drives the cylinder to low-
er the yarn guide 117 corresponding to the currently sup-
plied warp Y, to the retracted position. The yarn switching
mechanism 103 also elevates the yarn guide 117 through
which the newly selected warp Y is being guided, from
the retracted position to the selected position. The knotter
108 then cuts the currentwarp Y and splices the resulting
yarn end (which is closer to the warping beam 111 side)
to the yarn end of the new warp Y. The yarn end (which
is closer to the supplying package 105 side) of the unse-
lected warp Y is automatically held by the holding roller
118 to stand by, thus allowing for selection of this warp
Y in the future. This enables the switching of the color
(or yarn type) of the warp Y to be supplied to the warping
drum 111 side.

[0142] 64 warpsY,Y, ...selected by the yarn selecting
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devices 107 and drawn out of the 64 yarn switching mech-
anisms 103 are fed to and pass through a reed 113 so
as to lie parallel to one another as shown in Figure 6.
Subsequently, the warps Y, Y, ... are wound around the
warping drum 111 over a predetermined length, the warp-
ing drum 111 rotating in the direction of a thick arrow in
Figure 6. A band B of a predetermined width is thus
formed.

[0143] The beam warper 102 comprises an electric
motor (motor) 119 that rotatively drives the warping drum
111, and the electric motor 119 is, for example, a pulse
motor or a servo motor that can perform angular control.
The electric motor 119 is connected to a controller (warp-
er controller) 120 in the partial warper 102, which controls
rotation and stoppage of the electric motor 119. The
warper controller 120 is connected to a higher system
controller (control device) 121 in order to control the entire
partial warping system 101.

[0144] Once a band B of a predetermined length is
formed by rotatively driving the warping drum 111 by
means of the electric motor 119, the warping drum 111
is moved in the axial direction by an actuator (not shown
in the drawings). The warping drum 111 is driven by the
electric motor 119 again to wind 64 warps Y around itself
to form a next band B. Repeating this operation several
to several tens of times results in a partial warping beam
comprising warps corresponding to the width of the fab-
rics. A rewinder then rewinds the warps from the partial
warping beam to form a weaving beam, which is supplied
to a weaving process. Warps wound around a plurality
of partial warping beams may be combined together into
one weaving beam.

[0145] Inthe partial warping system 101 in the present
embodiment, as shown in Figure 6, the system controller
121 is electrically connected to each of the 64 yarn
switching mechanisms 103 (Figure 6 shows only the in-
put of signals to the yarn switching mechanisms 103 #1
to #8) so as to be able to individually control the yarn
switching mechanisms 103. Although not shown in the
drawings in detail, the system controller 121 in the
present embodiment is composed of a well-known mi-
crocomputer. The system controller 121 comprises a
CPU serving as calculating means, a ROM and a RAM
serving as storage means, and an output section that
outputs control signals to the warper controller 120 and
yarn switching mechanisms 103.

[0146] Information on the winding length of the band
B is preset in the system controller 121 and stored in the
storage means such as the RAM. The system controller
121 calculates the rotation angle of the warping drum
111 corresponding to the stored length, and the system
controller 121 transmits an instruction to the warper con-
troller 120 in order to drive the warping drum 111 by the
rotation angle. Upon receiving this instruction, the warper
controller 120 controllably drives the electric motor 119
for the partial warper 102 by the specified rotation angle.
The warping drum 111 is thus rotated through the pre-
determined rotation angle to enable the 64 warps Y to
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be simultaneously wound to form a band B of the prede-
termined length.

[0147] Inaccordance with woven patterns, the system
controller 121 inputs and sets information on switching
positions for the warps Y and the target warps Y (switch-
ing information) for each of the warps Y in one or more
bands B. The system controller 121 can then store the
set information in the storage means such as the RAM.
[0148] The following is an example of switching infor-
mation: "At a winding start position, the warps Y Nos. 1
to 64 are all blue. At a position 180 meters away from
the winding start position, the warps Y Nos. 6 and 32 are
switched to yellow. At a position 230 meters away from
the winding start position, the warps Y Nos. 6 and 35 are
switched to red". The numbers (1 to 64) of the warps Y
are counted from one widthwise end of a group of warps
Y, Y, ... lying parallel to one another after having passed
through the reed 113. In the present embodiment, the
numbers ofthewarpsY, Y, ... correspond to the numbers
(Nos. 1 to 64, #1 to #64) of the yarn switching mecha-
nisms 103.

[0149] The system controller 121 rotates the warping
drum 111 through the rotation angle corresponding to
the distance from the winding start position to a switching
position on the basis of the switching information. The
system controller 121 then selectively activates the yarn
switching mechanisms 103 (yarn selecting devices 107
and knotters 108) corresponding to the warps Y to be
switched. The warps Y are thus switched.

[0150] A description will be given of a specific example
of control based on the above example of switching in-
formation. The system controller 121 first sends signals
to the yarn switching mechanisms 103 Nos. 1 to 64 so
that a blue warp Y is selected and supplied for all the
warps Y Nos. 1 to 64. The system controller 121 subse-
guently drives the electric motor 119 via the warper con-
troller 120 to start winding the warps Y around the warp-
ingdrum 111. The warping drum 111 is continuously driv-
en until the position of the yarn switching mechanisms
103 coincides with the position 180 meters away from
the winding start position, and then the warping drum 111
is stopped. The system controller 121 subsequently
sends a yarn switching instruction signal to the yarn
switching mechanisms 103 Nos. 6 and 32 to switch the
warps Y Nos. 6 and 32 from blue to yellow.

[0151] The yarn switching mechanisms 103 other than
Nos. 6 and 32 do not perform a switching operation. In
other words, at the position 180 meters away from the
winding start position, only Nos. 6 and 32 of the 64 yarn
switching mechanisms 3 are selectively actuated. How-
ever, this corresponds to the set yarn switching informa-
tion. Where yarn switching information is set indicating
that for example, all the warps Nos. 1 to 64 are to be
switched to red, all the yarn switching mechanisms 103
Nos. 1 to 64 are actuated.

[0152] After the switching is completed, the electric
motor 119 is driven again to drive the warping drum 111
to a rotation angle at which the yarn switching mecha-
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nisms 103 are located at the position 230 meters away
from the winding start position, and then the warping
drum 111 is stopped. The system controller 121 subse-
guently sends a yarn switching instruction signal to the
yarn switching mechanisms 103 Nos. 6 and 35 to selec-
tively actuate them. The warps Y Nos. 6 and 35, for which
these yarn switching mechanisms 103 are responsible,
are thus switched to red.

[0153] This control enables partial warping to be car-
ried out so that while the warps Y are being wound into
one band B, the color or type of each of the warps Y
constituting the band B is varied in the longitudinal direc-
tion. This enables diverse patterns to be made. It is also
possible to eliminate the need for a preparing step of
forming special supplying packages the number of which
corresponds to the width of the fabrics as in the config-
uration described in the Patent Document A. This ena-
bles the partial warping process to be greatly simplified.
[0154] Further, the switching positions are set by con-
trolling the rotation angle of the warping drum 111. This
reduces the misalignment among the switching positions
forthe warps Y within one band B, thus enabling intended
patterns to be appropriately expressed. Further, meas-
urements are carried out on the basis of the rotation angle
of the electric motor 119 driving the warping drum 111.
This eliminates the need for special measuring devices,
thus contributing to simplifying the configuration.

[0155] However, the present embodiment may per-
form control such that the yarn switching mechanisms
103 are not actuated during the formation of one band B
and such that after one band B is finished, all or some of
the yarn switching mechanisms 103 are concurrently ac-
tuated to switch the warps Y. This produces effects sim-
ilar to those of the Patent Document B. Specifically, every
time the partial warper 102 finishes one band B, the yarn
switching mechanisms 103 switch the yarn sequence
(yarn colors or types) forming a next band B. This pre-
vents the unit of periodic repetition of the color pattern of
warps constituting a pattern from being affected by the
number of warps in one band. Consequently, freer pat-
terns can be expressed or productivity can be improved.
[0156] The number of knotters 108 provided in the
presentembodiment corresponds to the number of warps
in one band. Each of the knotters 108 thus has only to
be responsible for one of the warps Y constituting the
band B. A large number of warps Y can be concurrently
switched in a short time by allowing the same number of
knotters 108 to share the operation. Since the knotters
108 switch the respective warps Y on a one-to-one cor-
respondence, the control by the system controller 121
side can also be simplified. Further, compared to the con-
figuration disclosed in the Patent Document B, which is
based on the replaceable creel scheme and which se-
lects yarns by using a rotating table to rotate bobbins,
the present embodiment enables the configurations of
the warping creel 110 and yarn selecting device 107 to
be simplified to make these devices compact. The
present embodiment also makes it possible to save en-
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ergy (power) consumed by the yarn selection in the yarn
selecting device 107.

[0157] Asindicated above, the partial warping system
101 of the present embodiment includes the partial warp-
er 102 comprising the warping creels 110, 110 on each
of which a plurality of the supplying packages 105 for
supplying the warps Y can be set and the warping drum
111 around which a plurality of warps Y supplied from
the warping creels 110 are simultaneously wound to form
a band B. The yarn switching mechanisms 103 are ar-
ranged between the warping creels 110 and the warping
drum 111 and each comprise the yarn selecting device
107 and the splicing device 108 that splices a warp Y
selected by the yarn selecting device 107; the number
of yarn switching mechanisms 103 corresponds to the
number of warps Y in one band (64), that is, the number
of yarn switching mechanisms 103 is 64. The warping
creel 110 is configured so that the package groups 104
each comprising a plurality of the supplying packages
105, 105, ... of different yarn colors or types can be set
in association with the respective yarn switching mech-
anisms 103. A warp group Y, Y, ... unwound from the
package group 104 are supplied to the yarn selecting
device 107 in the yarn switching mechanism 103, and
the yarn selecting device 107 is configured to select and
supply at least one warp Y of the supplied warp group Y,
Y, ... to the warping drum 111 side.

[0158] Thus, as is the case with the Patent Document
B, every time the partial warper 102 finishes one band
B, the yarn switching mechanisms 103 can change a
yarn sequence forming a next band. Consequently, at
least two bands with warps the number of which is smaller
than that of warps required for a repeat (unit of periodic
repetition of the color pattern of warps constituting a pat-
tern) can be used to form a larger repeat. This makes it
possible to provide compact facilities that do not require
any large production floor. Alternatively, productivity can
be improved by forming a warp band yarn layer with
warps the number of which is larger than that of warps
required for a repeat.

[0159] In contrast to the Patent Document B, the
present embodiment uses the warping creel 100 of a fixed
type, and the present embodiment further draws out a
warp group Y, Y, ... from the package group 104 com-
posed of the plurality of supplying packages 105, 105, ...
to supply the warp group Y, Y, ... to the yarn selecting
device 107 in the yarn switching mechanism 103. This
eliminates the need for a large scale configuration such
as in the Patent Document B (which uses the rotating
table to move bobbins in order to switch yarns), thus re-
ducing the installation costs and power consumption.
Furthermore, the number of knotters 108 corresponds to
the number (64) of warps Y in one band B. Each of the
knotters 108 thus has only to be responsible for splicing
of one of the warps Y. This enables a large number of
yarn sequences to be changed in a short time. Further,
control for yarn switching can be simplified.

[0160] The partial warping system 101 comprises the
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system controller 121, which serves as a control device
and which performs control such that while a band B is
being formed on the warping drum Il (the warps Y are
being wound around the warping drum 111 over a pre-
determined length), all or selected ones of the 64 yarn
switching mechanisms 103 are actuated to switch selec-
tion of the warps Y fed to the warping drum 111 side.
[0161] This configuration thus enables a band B to be
formed while both independently and concurrently vary-
ing the color or type of each of the warps Y constituting
the band B in the longitudinal direction. This enables di-
verse patterns to be made. The configuration also makes
it possible to eliminate the need for a preparing step of
forming a large number of supplying packages by con-
tinuously winding warps of various yarn colors or types
while measuring the warps to a predetermined length in
the longitudinal direction as shown in the Patent Docu-
ment A. The partial warping process can thus be signif-
icantly simplified. Moreover, while a plurality of warps Y,
Y, ... are being concurrently wound around the warping
drum 111, the colors or types of the warps Y are individ-
ually switched. This suppresses the misalignmentamong
the switching positions for the warps Y, resulting in proper
patterns.

[0162] The partial warper 102 comprises the electric
motor 119 that can rotatively drive the warping drum 111
while angularly controlling the warping drum 111. The
system controller 121 in the partial warping system 101
is configured to be able to rotate the warping drum 111
through an angle corresponding to a preset switching
position, and then to actuate all or selected ones of the
64 yarn switching mechanisms 103 to switch selection
of the warps Y.

[0163] Therefore, the switching position for each warp
Y is set on the basis of the rotation angle of the warping
drum 111, around which the 64 warps Y for one band B
are simultaneously wound. This enables the switching
positions to be more directly set. In other words, the
present embodiment further reduces the relative mis-
alignment among the switching position for the warps Y
inone band B. This enables intended patterns to be more
accurately expressed during weaving. Furthermore, the
electric motor 119 for the warping drum 111 provides a
measuring function to eliminate the need for special
measuring devices. This makes it possible to contribute
to simplifying the configuration.

[0164] The present embodiment carries out partial
warping as described below. A band B is formed by sup-
plyingwarps Y, Y, ... from the plurality of supplying pack-
ages 105, 105, ... set on the warping creel 110 and si-
multaneously winding the warps Y, Y, ... around the
warping drum 111. The package groups 104 each com-
prising a plurality of the supplying packages 105, 105, ...
of different yarn colors or types are set on the warping
creel 110; the number (64) of the package groups corre-
sponding to the number (64) of warps in one band. Each
of the yarn selecting devices 107 corresponding to one
of the package groups 104 is supplied with a warp group
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Y, Y, ... unwound from the package group 104, and each
of the yarn selecting devices 107 is configured to select
and supply atleastone warp Y of the supplied warp group
Y, Y, ... to the warping drum 111 side. The knotters 108
are provided on a one-to-one correspondence with the
yarn selecting devices 107 to splice the yarn selected by
the yarn selecting devices 107.

[0165] Thus, asdescribed above, every time the partial
warper 102 finishes one band B, the yarn switching mech-
anisms 103 can switch a yarn sequence forming a next
band B. Similar effects can be produced using facilities
simpler than those in the Patent Document B. The time
required for yarn switching can also be reduced. In par-
ticular, in the present embodiment, the warping creel 110
is of a fixed type and thus has a simplified configuration.
[0166] With this partial warping method, while the
warps Y are being wound around the warping drum 111
over a predetermined length, the warps supplied to the
warping drum 111 can be switched by the yarn selecting
devices 107 and knotters 108 (that is, the yarn switching
mechanisms 103) corresponding to all or selected ones
of the warps Y, Y, ... constituting one band.

[0167] Asdescribed above, this configuration enables
a band B to be formed while both independently and con-
currently varying the color or type of each of the warps
Y constituting the band B in the longitudinal direction.
This enables diverse patterns to be made. Accurate pat-
terns with minimized misalignment can be obtained dur-
ing weaving.

[0168] The warping drum 111 is driven by the electric
motor 119 that can rotatively drive the warping drum 111
while angularly controlling the warping drum 111. The
warping drum 111 is rotated through an angle corre-
sponding to a preset switching position, and then all or
selected ones of the yarn selecting devices 107 and knot-
ters 108 are actuated to switch selection of the warps Y.
[0169] Consequently, the switching position for each
warp Y is set by adjusting the rotation angle of the electric
motor 119 to control rotation of the warping drum 111,
around which an appropriate number of warps VY, Y, ...
required for one band B can be simultaneously wound.
This makes it possible to reduce the relative misalign-
ment among the switching position for the warps Y in one
band B. Intended patterns can thus be appropriately ex-
pressed without undergoing disfiguring or the like. The
present embodiment also eliminates the need for special
measuring devices such as the one described in the Pat-
ent Document A. This contributes to simplifying the con-
figuration.

[0170] The preferred embodiment of the present in-
vention has been described but may be modified, for ex-
ample, as described below.

(1) The above embodiment adopts the knotter 108
as the splicing device. However, in place of the knot-
ter 108, an alternative splicing device such as a splic-
er may be adopted. Further, in the present embodi-
ment, the warping creel 110is of a parallel type. How-
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ever, an alternative arrangement scheme may be
adopted. Moreover, a tension device may be provid-
ed at an appropriate position on the warping creel
110 or in the middle of the yarn path of the warps Y.
(2) The above embodiment installs the 64 yarn
switching mechanisms 103 in the system; the
number of the yarn switching mechanisms 103 is the
same as that of warps in one band. However, the
number has only to be at least 64. Of course, for
example, spare yarn switching mechanisms 103
may be added to the system in order to allow for
failures; the resulting number of yarn switching
mechanisms 103 may exceed the number of warps
in one band.

(3) In the above embodiment, the yarn switching
mechanism 103 is composed of the yarn selecting
device 107 and the knotter 108. However, a yarn
storing device capable of storing the warps Y may
further be provided in the yarn switching mechanism
103. This makes it possible to reduce or zero the
time for which rotation of the warping drum 111 is
stopped so as to allow the warps Y to be switched
during the formation of a band B. Productivity can
therefore be improved.

(4) The number of warps Y selected by each yarn
selecting device 107 is not limited to one. Specifical-
ly, provided that two of the six yarn guides 117 in the
yarn selecting device 107 are set at selected posi-
tions, twowarps 'Y, Y can be simultaneously supplied
to the warping drum 111. This allows more diverse
patterns to be made.

(5) In the partial warper 102, the number of warps in
one band B and the number of supplying packages
105, 105, ... constituting the package group 104 are
not limited to the above values. These numbers may
be appropriately varied depending on the specifica-
tions of the partial warper 102 or the like. The com-
bination of colors or types of the supplying packages
105, 105, ... is also arbitrary and may be appropri-
ately selected so as to enable the warps to be arbi-
trarily switched as required; only the colors may be
switched with the yarn types remaining unchanged,
only the yarn types may be switched with the yarn
colors remaining unchanged, or both yarn colors and
types may be simultaneously switched, depending
on, for example, desired patterns or textures.

Claims

1. A beam warping system including a warping creel
on which a plurality of supplying packages for sup-
plying warps can be set and a beam warper that si-
multaneously winds a plurality of warps around a
warping beam, the beam warping system being
characterized by having a plurality of yarn switching
mechanisms arranged in a yarn path formed be-
tween the warping creel and the beam warper, each
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of the yarn switching mechanisms comprising ayarn
selecting device and a splicing device that splices a
warp selected by the yarn selecting device, the warp-
ing creel being configured so that package groups
each comprising a plurality of the supplying packag-
es having at least either different yarn colors or dif-
ferent yarn types can be set in association with the
respective yarn switching mechanisms, a warp
group unwound from the package group being sup-
plied to the yarn selecting device in the yarn switch-
ing mechanism, the yarn selecting device being con-
figured to select and supply at least one warp of the
supplied warp group to the warping beam side.

A beam warping system according to Claim 1, char-
acterized in that the number of the yarn switching
mechanisms is smaller than the number of warps
simultaneously wound around the warping beam.

A beam warping system according to Claim 1, char-
acterized in that some of the warps simultaneously
wound around the warping beam are selected and
supplied by the yarn selecting device in the yarn
switching mechanism, and the remaining warps are
supplied from the supplying packages without pass-
ing through the yarn switching mechanisms.

A beam warping system according to any one of
Claims 1 to 3, characterized by further comprising
a control device that performs control such that while
the warps are being wound around the warping beam
over a predetermined length, all or selected ones of
a plurality of the yarn switching mechanisms are ac-
tuated to switch selection of the warps fed to the
warping beam side.

A beam warping system according to Claim 4, char-
acterized in that the beam warper comprises a mo-
tor that can rotatively drive the warping beam while
angularly controlling the warping beam, and in that
the control device is configured to rotate the warping
beam through an angle corresponding to a preset
switching position, and then to actuate all or selected
ones of a plurality of the yarn switching mechanisms
to switch selection of the warps.

A beam warping system according to Claim 4, char-
acterized in that the beam warper comprises a rotor
that rotates in contact with the warps before the
warps are wound around the warping beam and a
rotation sensor that detects rotation of the rotor, and
the control device is configured to recognize the
winding length of the warps on the basis of a signal
from the rotation sensor, and once the winding length
reaches the preset switching position, to actuate all
or selected ones of a plurality of the yarn switching
mechanisms to switch selection of the warps.
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A beam warping method of supplying warps from a
plurality of supplying packages set on a warping
creel and simultaneously winding the warps around
a warping beam, the beam warping method being
characterized in that package groups each com-
prising a plurality of supplying packages having at
least either different yarn colors or different yarn
types are set on the warping creel, in that each of
yarn selecting devices corresponding to one of the
package groups is supplied with a warp group un-
wound from the package group, in that each of the
yarn selecting devices is configured to select and
supply at least one warp of the supplied warp group
to the warping beam, and in that splicing devices
are provided on a one-to-one correspondence with
the yarn selecting devices to splice the yarn selected
by the yarn selecting devices.

A beam warping method according to Claim 7, char-
acterized in that some of the warps simultaneously
wound around the warping beam are selected and
supplied by the yarn selecting device in the yarn
switching mechanism, and the remaining warps are
supplied from the supplying packages without pass-
ing through the yarn switching mechanisms.

A beam warping method according to any of Claim
7 or Claim 8, characterized in that while the warps
are being wound around the warping beam over a
predetermined length, all or selected ones of a plu-
rality of the yarn switching mechanisms are actuated
to switch selection of the warps fed to the warping
beam side.

A partial warping system including a partial warper
comprising a warping creel on which a plurality of
supplying packages for supplying warps can be set
and a warping drum around which a plurality of warps
supplied from the warping creel are simultaneously
wound to form a band, the partial warping system
being characterized by having yarn switching
mechanisms which are arranged between the warp-
ing creel and the warping drum and each of which
comprises a yarn selecting device and a splicing de-
vice that splices awarp selected by the yarn selecting
device, the number of yarn switching mechanisms
at least corresponding to the number of warps in one
band, the warping creel being configured so that
package groups each comprising a plurality of the
supplying packages having at least either different
yarn colors or different yarn types can be set in as-
saociation with the respective yarn switching mecha-
nisms, a warp group unwound from the package
group being supplied to the yarn selecting device in
the yarn switching mechanism, the yarn selecting
device being configured to select and supply at least
one warp of the supplied warp group to the warping
drum side.
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A partial warping system according to Claim 10,
characterized in that the warping creel is of a fixed

type.

A partial warping system according to Claim 10 or
Claim 11, characterized by further comprising a
control device that performs control such that while
the warps are being wound around the warping drum
over a predetermined length, all or selected ones of
a plurality of the yarn switching mechanisms are ac-
tuated to switch selection of the warps fed to the
warping drum side.

A partial warping system according to Claim 12,
characterized in that the partial warper comprises
a motor that can rotatively drive the warping drum
while angularly controlling the warping drum, and in
that the control device is configured to rotate the
warping drum through an angle corresponding to a
preset switching position, and then to actuate all or
selected ones of a plurality of the yarn switching
mechanisms to switch selection of the warps.

A partial warping method of supplying warps from a
plurality of supplying packages set on a warping
creel and simultaneously winding the warps around
a warping drum, the partial warping method being
characterized in that package groups each com-
prising a plurality of supplying packages having at
least either different yarn colors or different yarn
types are set on the warping creel, the number of
the package groups corresponding to the number of
warps in one band, in that each of yarn selecting
devices corresponding to one of the package groups
is supplied with a warp group unwound from the
package group, in that each of the yarn selecting
devices is configured to select and supply at least
one warp of the supplied warp group to the warping
drum, and in that splicing devices are provided on
aone-to-one correspondence with the yarn selecting
devices to splice the yarn selected by the yarn se-
lecting devices.

A partial warping method according to Claim 14,
characterized in that the warping creel is of a fixed

type.

A partial warping method according to Claim 14 or
Claim 15, characterized in that while the warps are
being wound around the warping drum over a pre-
determined length, the warps supplied to the warping
drum are switched by the yarn selecting devices and
splicing devices corresponding to all or selected
ones of the warps for one band.

A partial warping method according to Claim 16,
characterized in that the warping drum is driven by
a motor that can rotatively drive the warping drum
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while angularly controlling the warping drum, and in
that the warping drum is rotated through an angle
corresponding to a preset switching position, and
then all or selected ones of the yarn selecting devices
and the splicing devices are actuated to switch se-
lection of the warps.
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