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rality of yarns of different types having different colors
or the like with respectively desired lengths while suc-
cessively selecting these in accordance with a prelimi-
narily designed pattern, and exerts superior functions
from the viewpoint of availability factor when the yarn is
wound into a package.

With respect to a single take-up package P placed
in a take-up unit 15, a yarn-joining take-up device for
different types of yarns is provided with a yarn-supplying
unit 11 having supply yarns of a plurality of types, a yarn-
joining unit 13 placed between the yarn-supplying unit
and the take-up unit and a yarn-type selection unit 12

placed between the yarn-supplying unit and the yarn-
joining unit, a yarn-joining device 19 is installed in the
yarn-joining unit, and a yarn-type selection device 18
that selects the succeeding yarn on the yarn-supplying
side to be joined to the leading yarn on the take-up pack-
age side is installed in the yarn-type selection unit; thus,
the leading yarn, which is being connected to the yarn-
type selection device, is guided to the yarn-joining de-
vice by the yarn-joining device and the yarn-type selec-
tion device, and the succeeding yarn is guided to the
yarn-joining device by a succeeding-yarn guiding
means to be yarn-joined therein.
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Description
BACKGROUND OF THE INVENTION
Field of the Invention

[0001] This invention relates to a yarn-processing
system such as a yarn-joining take-up device for differ-
ent types of yarns, in which a plurality of types of yarns
having, for example, different colors are yarn-joined (in-
cluding yarn knotting and yarn bonding processes) with
respectively desiredlengths,while being successively
selected in accordance with a preliminarily designed
pattern, and wound up to form packages.

Description of the Related Art

[0002] As conventionally known, in order to improve
decorative varieties in response to an increasing
number of types of fabrics, there have been demands
for so-called fancy yarns (different types of yarns that
are joined to form a single yarn with varieties in many
kinds being imparted thereto in the length direction) ,
and various processing systems have been developed
and provided to manufacture such fancy yarns. In recent
years, in the field of fabric industries, with respect to the
weaving process, the trend for shifting from a large-lot
supplying process to a small-lot supplying process in
many kinds has become conspicuous, and with respect
to yarns for warping, there have been strong demands
for the above-mentioned fancy yarns. With respect to
such afancy yarn, a system has been proposed in which
different types of yarns of a plurality of kinds are taken
up by predetermined lengths while being selected so
that a warping yarn to be used in a sample weaving ma-
chine is taken up on a package, for example, by using
the following processes: 10 m of red yarn is taken up,
the next blue yarn is joined to the preceding red yarn so
that 30 m of the blue yarn is taken up, and the next white
yarn is successively joined to the blue yarn so that 20
m of the white yarn is taken up (see Patent Application
filed by the same applicant as the present invention on
March 8, 2002: Japanese Patent Application No.
2002-63156).

[0003] The conventional yarn-joining processing sys-
tem for different types of yarns has a structure, for ex-
ample, shown in Fig. 8. In other words, the conventional
yarn-joining processing system for different types of
yarns of this type is basically provided with a yarn-joining
device 9 that is placed between a yarn-supplying unit 1
having a plurality of types of yarns to be supplied and a
take-up package 8 placed on a take-up unit 4, and a
yarn-type selection device 2 which selects a yarn Y on
the package side and types of yarns YA to YF on the
yarn-supplying side to be joined thereto, and is placed
between the yarn-supplying unit 1 and the yarn-joining
device 9, so that the yarn Y on the package side and the
types of yarns YA to YF are freely selected and the yarn
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that has been subjected to the yarn-joining process is
wound on a single take-up package 8.

[0004] More specifically, the above-mentioned con-
ventional yarn-processing system includes a yarn se-
lection unit 2 serving as the yarn-type selection device,
and the yarn selection unit 2 reserves yarn ends drawn
from the respective yarn-supplying packages, and se-
lects a specific yarn end and selectively positions it at a
yarn traveling station in accordance with instructions
from a control unit 5, and, for example, a wheeling plate
6 that holds the respective yarn ends is rotated around
a shaft 7 so that any one of the yarn ends YA to YF is
positioned at a traveling station Y (see Patent Document

1).
[Patent Document 1] JP-B No. 1-56172 (Fig. 1)

[0005] The above-mentioned conventional yarn-
processing system has an arrangement in which the
take-up unit 4 is directly connected to the yarn-joining
device 9; therefore, the other device units need to be
stopped for each of the yarn-joining operations, result-
ing in inconvenience from the viewpoint of availability
factor. Moreover, since the yarn-type selection device of
this conventional yarn-processing system has a wheel
system with the wheel plate 6, only one yarn of the yarn-
supplying side yarns YA to YF to be joined is selected
with respect to the yarn Y on the package side, and an-
other problem is that a large space is required for the
wheeling process.

SUMMARY OF THE INVENTION

[0006] The present invention has been devised to
solve the above-mentioned conventional problems, and
its objective is to provide processes in which different
types of yarns of a plurality of kinds having, for example,
different colors are joined with respectively desired
lengths, while being successively selected in accord-
ance with a preliminarily designed pattern so that the
resulting yarn is wound into a package and a system in
which the yarn that has been subjected to the yarn-join-
ing process is directly supplied to a sample warper, and
also to provide a yarn-processing system that is suitable
for directly supplying the joined yarn to a knitting ma-
chine, and in particular, this yarn-processing system
eliminates the necessity of stopping the other device
units even during the yarn-joining operation, and con-
sequently exerts a superior capability from the viewpoint
of availability factor.

[0007] Moreover, a yarn-type selection device having
another structure of the present invention makes it pos-
sible to selectively use a plurality of yarns on the sup-
plying side to be joined to the yarn on the package side,
and also to provide a yarn-processing system that ef-
fectively reduces the space of the yarn-type selection
device itself.

[0008] In order to achieve the above-mentioned ob-
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jectives, the present invention is provided with: a yarn-
supplying unit having a plurality of kinds of yarns with
respect to one take-up package placed in a take-up unit;
a yarn-joining unit placed between the yarn-supplying
unit and a take-up unit; and a yarn-type selection unit
placed between the yarn-supplying unit and the yarn-
joining unit; with a yarn-joining device being placed in
the yarn-joining unit and a yarn-type selection device
that selects a succeeding yarn on the yarn-supplying
side to be yarn-j oined to the leading yarn on the take-
up package side being placed in the yarn-type selection
unit, and in this arrangement, the yarn-joining device
and the yarn-type selection device constitute a yarn-
joining take-up device for different types of yarns in
which the leading yarn is guided into the yarn-joining
device with the leading yarn being connected to the
yarn-type selection device so that the succeeding yarn
is guided by a succeeding yarn directing means into the
yarn-joining device so as to be subjected to a yarn-join-
ing process.

[0009] Moreover, in this invention, the yarn-type se-
lection device includes a plurality of yarn-selection guide
members that are aligned so as to respectively rotate
with respect to a common shaft, and thus constitutes a
yarn-joining take-up device for different types of yarns
which is capable of carrying out positioning processes
in which the yarn-selection guide members are selec-
tively operated and driven to a first position at which the
selected yarn is guided to travel and a second position
at which the yarn to be selected is held in a stand-by
state.

[0010] Furthermore, in this invention, the succeeding
yarn directing means in the yarn-type selection device
includes first and second guiding mechanisms which
hook the succeeding yarn to be selected that has been
held by the yarn-selection guiding member that is in the
stand-by state at the second position, and guides it into
the yarn-joining device; thus, a yarn-joining take-up de-
vice for different types of yarns is formed.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011]

Fig. 1 shows a basic structural example of a yarn-j
oining take-up device for different types of yarns of
the present invention; and Fig. 1A is a schematic
plan view that shows the entire structure of the yarn-
j oining take-up device for different types of yarns,
and Fig. 1B is a schematic side view thereof.

Figs. 2 and 3 relate to a specific structural example
of a yarn-type selection device, and show operation
modes thereof; and Fig 2 is a schematic side views
that shows a state in which a leading yarn Yb to be
subjected to a yarn-joining process is traveling.
Fig. 3 is a schematic side view that shows a state
in which a succeeding yarn Ya to be joined to a lead-
ing yarn Yb has been selected.
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Fig. 4 is a schematic cross-sectional side view that
shows a specific structural example of a length-
measuring/storing device which measures the
length of the yarn, and stores the yarn.

Figs. 5 to 7 are drawings that show a sequence of
processes in which the leading yarn Yb to be joined
and the succeeding yarn Ya to be joined thereto are
set in a yarn-j oining device through the yarn-type
selection device; and Fig. 5 is a schematic perspec-
tive view in which the respective constituent mem-
bers are indicatedby solid lines in the traveling state
of the leading yarn Yb to be joined, and a mode in
which a yarn selection guide in the yarn-type selec-
tion device is then driven in arrow [Y 1] direction and
a mode in which a hook lever member is driven in
arrow [Y2] direction are indicated by hypothetical
lines.

Fig. 6 is a schematic perspective view in which: a
state in which the yarn selection guide for the suc-
ceeding yarn Ya selected to be joined is driven in
direction of arrow [Y3] so that a vertical portion is
formed by the succeeding yarn Ya is illustrated by
using solid lines, and a mode in which the hook lever
member is then driven in arrow [Y4] direction with
the vertical portion of the succeeding yarn Ya being
hooked by the hook lever member is indicated by
hypothetical lines.

Fig. 7 is a schematic perspective view in which a
state prior to a process by which a succeeding yarn
pushing lever member used for setting the succeed-
ing yarn Ya to be joined in the yarn-joining device
is driven in arrow [Y5] direction is indicated by solid
lines.

Fig. 8 is a schematic plan view that shows a specific
structural example of a conventionalyarn-joining-
take-up device for different types of yarns.

Fig. 9 is a drawing that shows the entire structure
of a second embodiment of the present invention
together with a basic structural example of a sample
warper; and Fig. 9A is a schematic plan view that
shows the entire structure of the device, and Fig.
9B is a schematic side view thereof.

Fig. 10 is a drawing that shows the relationship be-
tween a warping drum and a warping beam in a
sample warper; and Fig. 10A is a schematic plan
view thereof, and Fig. 10B is a schematic cross-sec-
tional view of the warping beam.

Fig. 11 is a drawing that shows a fabric-forming
state by using a warping beam in the sample warp-
er; and Fig. 11A is a schematic partial plan view that
shows a cross-section of the warping beam, and
Fig. 11B is a schematic perspective view thereof.
Fig. 12 is a schematic plan view that shows one ex-
ample of a sample fabric-forming process in a con-
ventional sample warper.

Fig. 13 is a schematic explanatory drawing that
shows one embodiment of a knitting machine in ac-
cordance with the present invention.
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Fig. 14 is a schematic drawing that shows a yarn
selection device.

Fig. 15 shows a driving means for the yarn selection
device.

Fig. 16 is a schematic explanatory drawing that
shows a yarn-length measuring/storing device.
Fig. 17 shows fabrics formed by the knitting ma-
chine in accordance with the present invention; and
Fig. 17 (a) shows an example of a fabric formed by
a flat knitting machine, and Fig. 17 (b) shows an ex-
ample of a fabric formed by a circular knitting ma-
chine.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0012] The following description will explain a specific
structural example of the first embodiment of the present
invention in detail. As shown in Fig. 1, the yarn process-
ing system of the present invention is basically provided
with a yarn supplying unit 11, a yarn-type selection unit
12, a yarn-joining unit 13, a length-measuring/storing
unit 14 and a take-up unit 15 that are aligned into a one
line, with a control unit 16 being added thereto.

[0013] The above-mentioned yarn-supplying unit 11
is provided with a yarn-supplying package creel 17 that
properly sets a plurality of kinds of yarn-supplying pack-
age groups, and arranged so that n-kinds of yarn-sup-
plying packages SPa, SPb, ... SPn including color yarn
Ya having a color a, color yarn Yb having a color b, ...,
color yarn Yn having a color n are placed so as to carry
out yarn-feeding operations without intervening with
each other. The color yarn Ya, color yarn Yb, ..., color
yarn Yn, respectively fed from the yarn-supplying pack-
ages SPa, SPb, ...SPn, are respectively supplied to the
yarn-type selection device 18 through a guide 21 and a
tension device (not shown).

[0014] The coloryarn Ya, color yarn Yb, ..., color yarn
Yn, fed from these color yarn groups, are selected by a
color-type selection device 18 placed in the color-type
selection unit 12 so as to achieve a preliminarily de-
signed pattern, yarn-joined by a yarn-joining device 19
placed in the yarn-joining unit 13, and measured in
length and stored in a length-measuring/storing device
20 placed in the length-measuring/storing unit 14; thus,
these yarns are formed into a joined yarn CY that is suc-
cessively yarn-joined in a determined order with a length
determined based upon the preliminarily designed pat-
tern, and said yarn is further formed into, for example,
a warping-yarn package P by a take-up device WA con-
taining a traverse drum 22, placed in the take-up unit 15.
[0015] Here, the above-mentioned yarn-type selec-
tion unit 12 is provided with a yarn-type selection device
18 which reserves the end portions of the color yarn Ya,
color yarn Yb, ...color yarn Yn that have been fed from
the respective yarn-supplying packages SPa, SPb, ...,
SPn, and brings at least one specific color yarn to a
traveling station in accordance with instructions from the
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control unit 16.

[0016] Based upon Figs. 1 to 3 as well as Figs. 5 to
7, the following description will discuss a specific struc-
ture of the above-mentioned yarn-type selection device
18 in detail. As shown in Fig. 1, the above-mentioned
yarn-type selection device 18 includes a machine frame
23, and is provided with a guide 24 that individually
guides the respective color yarns Ya, Yb, ..., Yn. A com-
mon shaft 25 is attached to the above-mentioned ma-
chine frame 23, and yarn selection guide members 26
which individually insert the respective color yarns to the
common shaft 25 so as to allow the yarns to travel are
also installed therein. Each of the above-mentioned
yarn selection guide members 26 has a hook plate 27,
and atension spring 28 is placed between the hook plate
27 and the machine frame 23 so that the above-men-
tioned yarn selection guide member 26 is pressed to-
ward a first position (selected color yarn travel guide po-
sition).

[0017] The above-mentioned yarn-type selection de-
vice 18 is provided with an external force applying
means 29 which is used for shifting the respective yarn
selection guide members 26 to a second position (se-
lection stand-by position), and the yarn selection guide
member 26, shifted to the second position by the action
of the above-mentioned external force applying means
29, is engaged by a hook portion 27a of the hook plate
27 by the operation of a solenoid means 30 attached to
the above-mentioned machine frame 23, and main-
tained in the second position.

[0018] Moreover, the above-mentioned yarn-type se-
lection device 18 is provided with a yarn-end holding
means 31 which catches and holds the yarn end portion
of the color yarn to be guided by each of the yarn selec-
tion guide members 26 located at the second position
(selection stand-by position). This yarn-end holding
means 31 is constituted by a cross-blade rotary member
32 that is driven to rotate by a driving source M3 and a
backing member 33 made of an elastic material such as
urethane, and arranged so that the yarn end of the lead-
ing color yarn, cut by a yarn-j oining device which will
be described later, is caught and held.

[0019] In accordance with embodiments shown in
Figs. 2 and 3, in Fig. 2, a yarn selection guide member
26b, located on the front side in the direction perpendic-
ular to the drawing face, is selected and positioned at a
first position (selected color yarn travel-guide position)
that guides the leading color yarn Yb to a traveling state,
and a yarn selection guide member 26a, located on the
rear side in the direction perpendicular to the drawing
face, is in a stand-by state at a second position (selec-
tion stand-by position) so that the end portion of the color
yarn Ya, guided by said guide member 26a, is caught
and held by the yarn-end holding means 31.

[0020] Inthis manner, the above-mentioned yarn-type
selection device 18, which includes the yarn selection
guide members 26 that are respectively aligned so as
to freely rotate with respect to the common shaft 25, is
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arranged so that the yarn selection guide members 26
are selectively driven to be positioned at the first position
(selected color yarn travel-guide position) and the sec-
ond position (selection stand-by position); thus, with re-
spect to the succeeding yarn to be selected, not limited
to one yarn, a plurality of yarns can be simultaneously
selected so that a yarn-j oining process with many var-
iations can be carried out with the selected color yarns
being aligned adjacent to each other.

[0021] Fig. 3 shows a mode in which with respect to
the leading color yarn Yb, the color yarn Ya to be next
joined is selected, and the yarn selection guide member
26b, located on the front side in the direction perpendic-
ular to the drawing face, is driven in arrow [Y 1] direction
by the action of the above-mentioned external-force ap-
plying means 29 to the second position (selection stand-
by position) so that the leading color yarn Yb is guided
into the yarn-joining device.

[0022] On the other hand, upon release of the hook
by the solenoid means 30, the yarn selection guide
member 26a, located on the rear side in the direction
perpendicular to the drawing face, is selectively driven
to the first position by the pressing force of the tension
spring 28. In this case, since the end portion of the color
yarn Ya guided by the yarn selection guide member 26a
is caught and held by the yarn-end holding means 31,
the color yarn Ya is allowed to form a virtual portion Ya'.
[0023] Referring to Figs. 5 to 7, the following descrip-
tion will discuss the yarn-type selection mode of the
above-mentioned yarn-type selection device 18 and a
mode in which the leading color yarn Yb and the color
yarn Ya next selected are guided into the yarn-joining
device which will be described later. In this invention,
the above-mentioned yarn-type selection device 18 is
provided with a succeeding yarn guiding means 34
which hooks the vertical portion Ya' of the succeeding
yarn Ya, and brings this into the yarn-joining device. This
succeeding yarn guiding means 34 is constituted by a
first guiding mechanism 35 and a second guiding mech-
anism 36. The first guiding mechanism 35 includes a
hooking lever member 38 which is supported by a frame
supporting shaft 37, and allowe d to reciprocally rotate
around the frame supporting shaft 37 in arrow directions
[Y2] and [Y4]. The hooking lever member 38 is provided
with a hook portion 39 that hooks the vertical portion Ya'
of the succeeding yarn Ya on one of the ends 38a that
is located on the opposite side with respect to the frame
supporting shaft 37, with a cylinder action means 40 be-
ing connected to the other end 38b on the opposite side.
[0024] As shown in Fig. 7, the above-mentioned sec-
ond guiding mechanism 36 is constituted by a pair of
pushing lever members 42 and 43 that are attached to
the rotary shaft 41 so that these are allowed to recipro-
cally rotate in arrow [Y5] direction and in the direction
opposite to this direction by the action of an external
force means 44; thus, when driven in arrow [Y5] direc-
tion, the succeeding color yarn Ya, directed to the
hooked state by the first guiding mechanism 35, is di-

10

15

20

25

30

35

40

45

50

55

rected into the yarn-joining device. The pair of pushing
levers 42 and 43 in the second guiding mechanism 36
are designed so that they are phase-shifted in the pivotal
direction to be made in contact with the color yarn so as
to push the color yarn Ya in a tilted state into a horizontal
state with respect to the yarn-joining device.

[0025] The operation sequences of the yarn selection
guide member 26 and the succeeding yarn guiding
means 34 in the yarn-type selection device 18 are indi-
cated by numbers of arrows [Y1] to [Y5] in Figs. 5to 7,
and in Fig. 5, the respective constituent members in the
traveling state of the leading yarn Yb to be joined are
indicated by solid lines and modes in which the yarn se-
lection guide member 2 6b is driven in arrow [Y 1] direc-
tion in the yarn-type selection device 18 and the first
guiding mechanism 35 in the succeeding yarn guiding
means 34 is driven in arrow [Y2] direction are indicated
by hypothetical lines. In Fig. 6, a state in which the yarn
selection guide member 26a for the succeeding yarn Ya
selected to be yarn-joined is driven in [Y3] direction with
the vertical portion Ya' of the succeeding yarn Ya has
been formed is indicated by solid lines and a state in
which the first guiding mechanism 35 is driven in arrow
[Y4]direction with the vertical portion Ya' of the succeed-
ing yarn Ya being hooked is indicated by hypothetical
lines. In Fig . 7, a state prior to the actuation of the suc-
ceeding yarn pushing lever member in arrow [Y5] direc-
tion so as to set the succeeding yarn Ya to be joined in
the yarn-joining device is indicated by solid lines. In ac-
cordance with these sequences, the leading color yarn
Yb and the succeeding color yarn Ya to be joined to said
color yarn Yb are set in the yarn-joining device 19 in a
state capable of yarn-joining.

[0026] Next, the yarn-joining device 19is placed in the
yarn-joining unit 13 that is placed adjacent to the yarn-
type selection unit 12. In this invention, the yarn-joining
device 19 once forcefully cuts the leading color yarn Yb
stored in a storing drum 57 which will be described later
(in this stage, the above-mentioned color yarn Yb is in
a connected state between the take-up package 23 and
the yarn-supplying package SPb) , and to the cut end of
said leading color yarn Yb is yarn-joined the end of the
succeeding color yarn Ya; thus, the device is constituted
by at least a yarn-cutting mechanism and a yarn-joining
mechanism.

[0027] With respect to this yarn-joining device 19, de-
vices such as a Fisherman Knotter and a Weaver's
Knotter that form knots may be applied; however, for ex-
ample, a pneumatic yarn-joining device relating to the
previously applied patent by the same applicant as the
present invention (for example, device described in
JP-A No . 61-16711) or a bonding-type yarn-j oining de-
vice may be applied. The yarn-joining device applied to
the present invention is basically arranged so that the
leading yarn Yb stored in a storing drum 57 which will
be described later (at this stage, the leading yarn Yb is
of course continuous between the yarn-supplying pack-
age SPb and the package P on the take-up side) and
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the succeeding yarn Ya selected by the yarn-type selec-
tion device 18 are individually received, and held, and
in the respectively held states, the leading yarn Yb and
the succeeding yarn Ya are cut, and the cut portions of
the respective yarns are combined with each other to
be yarn-joined by allowing these to entangle in the un-
twisted state, or the cut portions of the respective yarns
are combined with each other and joined together
through bonding.

[0028] In accordance with embodiments shown in
Figs. 5 to 7, the yarn-j oining device 19 is provided with
two V-shaped guide plates GP1 and GP2, and each of
the V-shaped guide plates has a first V-shaped guide
groove G1 that guides and receives the leading yarn Yb
and a second V-shaped guide groove G2 that guides
and receives the succeeding yarn Ya. In the case of the
knotter device, a first knotter bill NB1 that holds the lead-
ing yarn Yb and a second knotter bill NB2 that holds the
succeeding yarn Ya are placed between the above-
mentioned V-shaped guide plates GP1 and GP2. In ac-
cordance with this embodiment, the first the leading yarn
Yb is guided and inserted along the first V-shaped guide
groove G1, and held by the first knotter bill NB1, and the
succeeding yarn Ya is guided and inserted along the
second V-shaped guide groove G2, and held by the sec-
ond knotter bill NB2; thus, a predetermined yarn knotting
process is carried out.

[0029] Next, the following description will discuss the
structure of the yarn length-measuring/storing unit that
is placed between the yarn-joining unit 13 and the take-
up unit 15. The yarn length-measuring/storing unit is
provided with a yarn length-measuring/storing device 20
that measures the yarn length of the selected yarn to be
wound, and temporarily stores the wound yarn. Fig. 4
shows one embodiment that specifically shows the yarn
length-measuring/storing device 20. The yarn length-
measuring/storing unit 20 in accordance with this em-
bodiment is provided with a stationary machine part 45
and an independent rotation driving source M1 that is
attached to an appropriate stationary structure (which
may be the stationary machine part 45) , and a rotary
member 47, transmission-connected thereto by a power
transmission mechanism 46 through the rotation driving
operation of the rotation driving source M1, includes a
rotation shaft portion 48 and a branch portion 49 that
extends in a radial direction while intersecting the rota-
tion shaft portion 48, and in the rotation shaft portion 48
and the branch portion 49, a yarn insertion travel hole
50 that allows yarn insertion and travel includes a rotary
shaft.

[0030] The above-mentioned rotary member 47 is
shaft-supported by a bearing 51 so as to rotate inside
the stationary machine part 45, and provided with a bal-
ancer 52 for the branch portion 49 and an extended shaft
portion 53. A cylinder-shaped yarn length-measuring/
storing member 55 is attached to this extended shaft
portion 53 through a bearing 54. For example, a mag-
netic force connecting means 56 is placed between the
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yarn length-measuring/storing member 55 and the sta-
tionary machine part 45 so that the yarn length-meas-
uring/storing member 55 is connected to the stationary
machine part 45 by the magnetic force connectingme
ans 56 through a magnetic force so as to be maintained
in a stationary state even during rotation of the rotary
member 47. Here, the yarn length-measuring/storing
member 55 is provided with a storing drum unit 57 that
tilts in a manner so as to narrow toward one end 55a,
with a stopper flange 58 being attached to the narrowed
tip end.

[0031] With respect to the yarn length-measuring/
storing member 55 in the yarn length-measuring/storing
device 20, a first position sensor 59 and a second posi-
tion sensor 60 used for detecting the amount of wound
yarn that is wound around the storing drum unit 57 are
placed, and a yarn guide 61 for guiding the yarn to be
drawn from the storing drum unit 57 is also installed.
[0032] Inthe yarnlength-measuring/storing device 20
having the above-mentioned arrangement, during a
drawing time of the yarn Y, when the branch portion 49,
placed on one end of the rotary member 47, is allowed
to rotate around the yarn length-measuring/storing
member 55 by the rotary driving operation of the inde-
pendent rotation driving source M1, the yarn Y, drawn
from the branch portion 49 of the rotary member 47, is
successively fed in arrow a direction along a taper face
of the storing drum unit 57 in the yarn length-measuring/
storing member 55, and temporarily stored before it is
wound around the take-up package.

[0033] In said arrangement, the rotation driving
source M1 is formed by, for example, a pulse motor, with
the circumferential length of the storing drum unit 57 be-
ing preliminarily set by a unit of mm; thus, based upon
the equation, one rotation of the pulse motor = circum-
ferential length (mm) of the storing drum unit 57, the
length of the succeeding yarn selected can be calculat-
ed based upon the number of revolutions of the pulse
motor or the number of pulses so that the length of the
succeeding yarn selected is measured within an error
range of several millimeters. The above-mentioned ro-
tation driving source M1 may be a stepping motor or a
servomotor in place of the pulse motor.

[0034] With respect to first and second position sen-
sors 59 and 60 that are set so as to detect the amount
of yarn Y that has been fed to the storing drum unit 57
to be wound thereon in the yarn length-measuring/stor-
ing member 55 of the yarn length-measuring/storing de-
vice 20, the first position sensor 59 checks a station 57b
that is apart from a yarn winding start position 57a by a
distance o in the storing drum unit 57, that is, a station
which is used for detecting a position of the yarn that
has been stored in a manner so as not to cause lacking
of yarn on the storing drum unit 57 while the next select-
ed yarn is being joined, and for detecting whether or not
any yarn exists at the station, and outputs the resulting
detection signal to the control unit 16. The first position
sensor 59 detects a state in which the yarn having a
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length corresponding to the axis direction distance o re-
mains on the storing drum unit 57 as a no-yarn state.
The second position sensor 60 detects whether or not
any yarn exists on a fully wound station 57¢ in the storing
drum unit 57, and outputs the resulting detection signal
to the control unit 16.

[0035] The following description will discuss yarn-
joining and winding control processes in the above-
mentioned device. In the present invention, first, the
types of yarns to be wound, and lengths of said types of
yarns are inputted to and set in the control unit 16 in
addition to the order of the yarns to be wound. In this
case, the length of the selected yarn is automatically
converted to a number of pulses to be outputted to the
pulse motor M1 or set as a number of pulses. Since the
circumferential length of the storing drum unit 57 has
been preliminarily known, the length of the yarn to be
wound is set as a number of pulses based upon the
number of pulses required for one rotation of the pulse
motor M1 and the circumferential length. Therefore, the
length of the yarn to be wound is set by a unit of mm.
[0036] In a normal winding operation, when the se-
lected yarn has been wound around the storing drum
unit 57 by the length that has been determined, the pulse
motor M1 is stopped by an instruction from the control
unit 16, while the next predetermined type of yarn is se-
lected, and joined to the leading yarn. During said yarn-
joining operation, a motor M2 on the take-up unit 15 side
continues to rotate so that the yarn stored in the storing
drum unit 57 is wound up by a package P. Upon com-
pletion of the yarn-joining process, the pulse motor M1
is again driven, and rotates by the number of pulses cor-
responding to the set length of the newly stored yarn. In
this manner, the yarns of the predetermined types and
lengths are wound up on packages P.

[0037] Normally, the storing speed (rotation speed of
the motor M1) is greater than the winding speed (rota-
tion speed of the winding-use motor M2);however,
whenthe yarn-joining operations are frequently carried
out, the stored yarn reduces, sometimes causing the re-
duction position sensor 59 to detect the no-yarn state.
In this case, the winding-use motor M2 is temporarily
stopped, and the yarn storing operation to the storing
drum unit 57 is preferentially carried out. When the yarn
has been wound around the storing drum unit 57 to allow
the position sensor 59 to again detect the yarn-storing
state, the winding-use motor M2 is again driven to ro-
tate. Here, the winding-use motor M2 may be driven to
rotate at a reduced speed without stopping so that the
storing process may be carried out while continuing the
winding process.

[0038] In contrast, in the case when the set length of
the selected yarn is long, since the yarn-joining process
is not carried out frequently, the amount of wound yarn
on the storing drum 57 increases so that upon detection
of the yarn-storing state by the position sensor 60 for
detecting the maximum position, the motor M1 is
stopped, and the winding process is preferentially car-
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ried out by rotating only the winding-use motor M2.
When the amount of yarn on the storing drum 57 reduc-
es to allow the position sensor 60 for detecting the max-
imum position to detect the no-yarn state, the motor M1
is again driven to resume the storing process of yarn on
the storing drum 57. In this case also, the speed of the
winding-use motor M2 is increased without stopping the
motor M1 to continue the rotation; thus, the amount of
stored yarn on the storing drum 57 may be reduced by
increasing the winding speed.

[0039] In the above-mentioned winding control, the
detection signals indicating the yarn-storing state or the
no-yarn state given by the first and second position sen-
sors 59 and 60 are used to stop or drive the motors M1
and M2; however, since the types and lengths of yarns
to be selected are preliminarily determined, the winding
speed (rotation speed of the winding-use motor M2)
may be set at a low speed in the case when one type of
yarn the length of which is comparatively short is con-
tinuously fed, and the winding speed may be set at a
high speed in the case when another type of yarn the
length of which is comparatively long is continuously
fed. Thus, it becomes possible to carry out an effective
winding process without stopping/driving the motor.
[0040] The yarn-processing system of the present in-
vention relates to a yarn-joining take-up technique for
different types of yarns in which different types of yarns
of a plurality of kinds having, for example, different
colors are yarn-joined with respectively desired lengths,
while being successively selected in accordance with a
preliminarily designed pattern so that the resulting yarn
is wound into a package, and this system is provided
with a yarn-type selection unit placed between a yarn-
supplying unit and a yarn-joining unit, and the yarn-type
selection unit has a yarn-type selection device which se-
lects a succeeding yarn on the yarn-supplying side to
be yarn-joined to a leading yarn on the take-up package
side; thus, the yarn-joining device and the yarn-type se-
lection device function so that the leading yarn is guided
into the yarn-joining device with the leading yarn being
connected to the yarn-type selection device so that the
succeeding yarn is guided by a succeeding yarn guiding
means into the yarn-joining device so as to be subjected
to a yarn-joining process. This arrangement makes it
possible to quickly carry out yarn selection and yarn-
joining processes, and also to eliminate the necessity of
stopping the other device units during the yarn-joining
processes; thus, it becomes possible to provide superior
capability and effective functions from the viewpoint of
availability factor.

[0041] The following description will discuss second
embodiment in which the above-mentioned yarn-
processing unit is prepared as a sample warper.
[0042] In the case when warping yarns for a plurality
of sample fabrics are prepared by using such a sample
warper, conventionally, warping yarn beams for use in
the respective samples need to be made individually. In
other words, as shown in Fig. 12, after warping yarns
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Yb the number ([1] to [N]) of which is set so as to corre-
spond to the width of a fabric to be formed have been
wound on a warping drum D1 with a predetermined
length for each of sample patterns, the yarns on the
warping drum D1 are re-wound on warping yarn beams
V1 while being released (the warping yarn beam V1 is
constituted by N-number of warping yarns Yb, with each
warping yearn being aligned in the axis direction and
wound thereon). In the same manner, a beam V2 of
warping yarn Ya to be used for another sample pattern
is formed, and a beam V3 of warping yarn Yc for still
another sample pattern is further formed (see Patent
Document 2).

[Patent Document 2] JP-A No. 11-293536 (Figs. 1 and 2)

[0043] After a plurality of warping yarn beams for use
in the respective samples have been formed, the re-
spective warping yarn beams are set in a weaving ma-
chine to weave a desired sample fabric. In this case,
each warping yarn beam is set for each sample, with the
result that much time is required for preparation jobs
such as a drawing process of yarns from the beams, a
beam insertion process and a connecting process for
yarns. In the case of a sample weaving process, the
preparation time required for warping-yarn beam ex-
changes and connections of warping yarns sometimes
becomes longer than the process time of a weaving ma-
chine required for weaving a texture of one pattern.
[0044] The present invention has been devised to
solve the above-mentioned conventional problems, and
its objective is to provide a sample warper which pre-
pares warping yarns for a plurality of sample patterns
as a single warping-yarn beam without the necessity of
preparing a specific warping-yarn beam for each of the
sample patterns so that the single warping-yarn beam
is used for continuously weaving the sample patterns;
thus, it becomes possible to greatly reduce preparation
time required for setting respective warping-yarn beams
in a weaving machine for the respective sample pat-
terns.

[0045] In order to achieve the above-mentioned ob-
jective, specifically, a sample warper of the present in-
vention is provided with a yarn-supplying unit provided
with a plurality of types of yarns to be supplied with re-
spect to a single warping drum, and a yarn-j oining unit
having a yarn-j oining device placed between a yarn-
supplying package placed on the yarn-supplying unit
and the warping drum, and in this arrangement, the plu-
rality of types of yarns are successively selected in ac-
cordance with apreliminarilydesignedpattern, and yarn-
joined, and the joined yarn is subjected to a warping
process on a warping-yarn beam so that said warping-
yarn beam is supplied to a weaving machine so as to
form a fabric.

[0046] Moreover, the present invention provides a
sample warper in which a yarn length-measuring/storing
unit, which measures the length of the selected yarn and
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stores the yarn, is installed between the yarn-joining unit
and the warping drum.

[0047] Furthermore, the present invention provides a
sample warper in which a yarn-joining device is installed
between a warping drum having a yarn length-measur-
ing means and the yarn-supplying package so that
based upon a yarn length measuring signal from the
yarn length-measuring means of the warping drum, the
yarn-joining device is operated.

[0048] Based upon specific embodiments shown in
attached drawings, the following description will discuss
the sample warper in accordance with the present in-
vention in detail.

[0049] First, based upon Figs. 9, 10 and 11, the warp-
ing system in the sample warper of the present invention
is explained in detail. In the present invention, first, a
group of packages of n-kinds of yarn-supplying packag-
es (SPa, SPb, SPc, ... SPn) including color yarn Ya hav-
ing a color a, color yarn Yb having a color b, color yarn
Yc having a color ¢ ..., color yarn Yn having a color n
are prepared in a yarn-supplying unit 11. The color yarns
Ya to Yn, fed from the group of yarn-supplying packag-
es, are respectively selected by the yarn-type selection
device 18 so as to achieve a preliminarily designed pat-
tern, and successively yarn-joined by the yarn-joining
device 19 in a predetermined order with predetermined
lengths in accordance with the preliminarily designed
pattern, and wound on a warping drum D through a take-
up device WA placed in a take-up unit 15.

[0050] Referring to Fig. 10, the following description
will discuss a structural example which weaves three
sample patterns in the present invention. In this case,
as shown in Fig. 10A, three types of color yarns Yb, Ya,
Yc are formed into a yarn-joined continuous warping
yarn CY while being yarn-joined at joined portions j with
respectively preset length dimensions, and [1] to [N]
number of these warping yarns are wound on warping
drums D so that these are fed as shown in Fig. 10A to
form a single warping-yarn beam V in a mode shown in
Fig. 10B.

[0051] Here, in the above-mentioned warping-yarn
beam V has an arrangement in which with respect to the
weaving width dimension W in the sample weaving
sheet CS to be woven, yarn-joined warping yarns [1] to
[N] the number of which corresponds to the number of
warping yarns in the weaving width direction are wound
up in @a manner as shown in cross-sectional views of Fig.
10B and Fig. 11A. For example, in accordance with a
specific embodiment shown in Fig. 10A, the respective
yarn-joined warping yarns [1] to [N], indicated by the
first warping yarn [1] to the N-numbered warping yarn
[N], are joined in the order of color yarn Yb having a
length dimension L3 in the weaving direction, color yarn
Ya having a length dimension L2 in the weaving direc-
tion and color yarn Yc having a length dimension L1 in
the weaving direction, and the warping-yarn beam V is
constituted by N-number of yarn-joined continuous
warping yarns CY that have been yarn-joined as de-
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scribed above, and wound up.

[0052] Next, referring to Figs. 2 to 9, the following de-
scription will discuss a specific structural example of a
yarn-joining take-up device for different types of yarns
that is applied to a sample warper in accordance with
the present invention. As shown in Fig. 9, the yarn-join-
ing take-up device for different types of yarns to which
the present invention is applied is basically provided
with a yarn supplying unit 11, a yarn-type selection unit
12, ayarn-joining unit 13, a yarn length-measuring/stor-
ing unit 14 and a take-up unit 15 that are aligned into a
one line, with a control unit 16 being added thereto.
[0053] The above-mentioned yarn-supplying unit 11
is provided with a yarn-supplying package creel 17 that
properly sets a plurality of kinds of yarn-supplyingpack-
age groups, and arranged so that n-kinds of yarn-sup-
plying packages SPa, SPb, ... SPn including color yarn
Ya having a color a, color yarn Yb having a color b, ...,
color yarn Yn having a color n are placed so as to carry
out yarn-feeding operations without intervening with
each other. The color yarn Ya, color yarn Yb, ..., color
yarn Yn, respectively fed from the yarn-supplying pack-
ages SPa, SPb, ...SPn, are respectively supplied to the
yarn-type selection device 18 through a guide 21 and a
tension device (not shown).

[0054] The coloryarn Ya, color yarn Yb, ..., color yarn
Yn, fed from these color yarn groups, are selected by a
color-type selection device 18 placed in the color-type
selection unit 12 so as to achieve a preliminarily de-
signed pattern, yarn-joined by a yarn-joining device 19
placed in the yarn-joining unit 13, and measured in yarn
length and stored in a yarn length-measuring/storing de-
vice 20 placed in the yarn length-measuring/storing unit
14; thus, these yarns are formed into a joined yarn CY
that is successively yarn-joined in a predetermined or-
der with a length determined based upon the preliminar-
ily designed pattern, and this is further formed into, for
example, a warping-yarn beam V, for example, as
shown in Fig. 11A, by a take-up device WA containing
a warping drum D, placed in the take-up unit 15.
[0055] Here, the above-mentioned yarn-type selec-
tion unit 12 is provided with a yarn-type selection device
18 which reserves the end portions of the color yarn Ya,
color yarn Yb, ...color yarn Yn that have been fed from
the respective yarn-supplying packages SPa, SPb, ...,
SPn, and brings at least one specific color yarn to a trav-
el station in accordance with instructions from the con-
trol unit 16.

[0056] With respect to specific structures of the
above-mentioned yarn-type selection device 18, yarn-
joining device 19 and yarn length-measuring/storing de-
vice 20, these are the same as those explained in detail
by reference to Figs. 2 to 7.

[0057] In accordance with another structural example
of the present invention, a yarn length-measuring
means 70 may be placed in the warping drum D, and
the above-mentioned yarn-joining device 19 may be
placed between the above-mentioned yarn-supplying
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package and warping drum. In this case, the yarn
length-measuring means 70 is provided with an inde-
pendent rotation driving source M4, and includes a ro-
tary member 71 that is allowed to rotate by the rotation
driving operation of the rotation driving source M4. A
yarn insertion traveling hole through which the yarn is
inserted and allowed to travel is formed in the rotary
member 71 so that the yarn fed from the rotary member
71 is wound on the above-mentioned warping drum D.
[0058] Inthe yarnlength-measuring means 70 having
the above-mentioned arrangement, during a drawing
time of the yarn Y, when the rotary member 71 is allowed
to rotate around the warping drum D by the rotary driving
operation of the independent rotation driving source M4,
the yarn Y, drawn from the rotary member 71, is wound
on the peripheral face of the warping drum D. In this ar-
rangement, the rotation driving source M4 is formed by,
for example, a pulse motor, with the circumferential
length of the warping drum D being preliminarily set by
a unit of mm; thus, based upon the equation, one rota-
tion of the pulse motor = circumferential length (mm) of
the warping drum D, the length of the selected yarn can
be calculated based upon the number of revolutions of
the pulse motor or the number of pulses so that the
length of the selected yarn is measured within an error
range of several millimeters. The above-mentioned ro-
tation driving source M4 may be a stepping motor or a
servomotor in place of the pulse motor.

[0059] Referring to Fig. 9, the followingdescriptionwill
discuss control operations of the sample warper of the
present invention. In the present invention, first, infor-
mation relating to a sample fabric to be woven, such as
the types of yarns for respective sample patterns and
lengths of the types of yarns are inputted to and set in
the control unit 16 in addition to the order of the yarns
to be woven. In this case, the length of the yarn selected
in the order to be woven as the sample pattern is auto-
matically converted to a number of pulses to be output-
ted to the pulse motor M1 (or the pulse motor M4 in an-
other embodiment) or set as a number of pulses. Since
the circumferential length of the storing drum unit 57 has
been preliminarily known, the length of the yarn to be
wound is set as a number of pulses based upon the
number of pulses required for one rotation of the pulse
motor M1 and the circumferential length. Therefore, the
length of the yarn to be wound is set by a unit of mm.
[0060] In a normal winding operation, when the se-
lected yarn has been wound around the storing drum
unit 57 (or warping drum D) by the length that has been
determined, the pulse motor M1 (or pulse motor M4) is
stopped by an instruction from the control unit 16, while
the next predetermined type of yarn is selected, and
joined to the leading yarn. During this yarn-joining op-
eration, the yarn stored in the storing drum unit 57 is
wound on the warping drum D. Upon completion of the
yarn-joining process, the pulse motor M1 is again driv-
en, and rotates by the number of pulses corresponding
to the set length of the newly stored yarn. In this manner,
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the predetermined types and lengths of yarns are wound
on the warping drum D.

[0061] Normally, inthis yarn length-measuring/storing
device, the storing speed (rotation speed of the motor
M1) is greater than the winding speed of the warping
drum D; however, when the yarn-joining operations are
frequently carried out, the stored yarn reduces, some-
times causing the reduction position sensor 59 to detect
the no-yarn state. In this case, the winding operation on-
to the warping drum D is temporarily stopped, and the
yarn storing operation to the storing drum unit 57 is pref-
erentially carried out. When the yarn has been wound
around the storing drum unit 57 to allow the position sen-
sor 59 to again detect the yarn-storing state, the winding
operation onto the warping drum D is resumed.

[0062] In contrast, in the case when the set length of
the selected yarn is long, since the yarn-joining process
is not carried out frequently, the amount of wound yarn
on the storing drum 57 increases so that upon detection
of the yarn-storing state by the position sensor 60 for
detecting the maximum position, the motor M1 is
stopped, and the winding process onto the warping
drum D is preferentially carried out. When the amount
of yarn on the storing drum 57 reduces to allow the po-
sition sensor 60 for detecting the maximum position to
detect the no-yarn state, the motor M1 is again driven
to resume the storing process of yarn on the storing
drum 57. In this case also, the winding speed onto the
warping drum D may be increased without stopping the
motor M1; thus, the amount of stored yarn on the storing
drum 57 may be reduced.

[0063] The above-mentioned embodiment shows a
case in which, as shown in Fig. 9, a yarn-supplying unit
11, ayarn selection unit 12, a yarn-joining unit 13, ayarn
length-measuring/storing unit 14 and a warping drum D
are directly connected and aligned into one row; how-
ever, a plurality of sets, each including devices from the
yarn-supplying unit 11 to the yarn length-measuring/
storing unit 14, may be placed with respect to a single
warping drum D so that the yarn-supplying units may
prepare various sample patterns of different types as a
single warping beam.

[0064] In accordance with the sample warper in ac-
cordance with the present invention, without the neces-
sity of preparing a warping yarn beam for each of sample
patterns, a warping yarn of a plurality of sample patterns
is prepared as a single warping-yarn beam, and a plu-
rality of sample patterns can be continuously woven by
using the single warping-yarn beam; thus, this method
functions effectively in that preparation time required for
setting warping-yarn beams for the respective sample
patterns is greatly reduced

[0065] In accordance with the sample warper of the
present invention, since a yarn-joining device for differ-
ent types of yarns which carries out a yarn-joining proc-
ess on a plurality of types of yarns having, for example,
different colors with respectively desired lengths, while
successively selecting the corresponding yarn in ac-
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cordance with a preliminarily designed pattern, and a
yarn length-measuring/storing device are installed so
that the yarn length of a desired yarn type is freely set,
and yarn-selection and yarn-joining processes are
quickly carried out, and it is possible to eliminate the ne-
cessity of stopping the other device units during the
yarn-joining operation; thus, it becomes possible to pro-
vide superior functions in that an excellent capability is
exerted from the viewpoint of availability factor.

[0066] Moreover, in accordance with the sample
warper of the present invention, a yarn length-measur-
ing means is installed in a warping drum so that it be-
comes possible to simplify the device and also to pro-
vide superior functions in that the length of a yarn for
each sample pattern is measured more appropriately.
[0067] The following description will discuss third em-
bodiment in which the above-mentioned yarn-process-
ing unit is prepared as a knitting machine.

[0068] Conventionally, a flat knitting machine which is
provided with a yarn-length measuring means used for
carrying out a knitting process from a plurality of color-
yarn packages has been known (for example, see Pat-
ent Document 3).

[0069] Moreover, a flat knitting machine, which is pro-
vided with a yarn-supplying support member that is al-
lowed to freely shift with respect to its height positions
and lateral positions so as to carrying out a knitting proc-
ess while selectively changing orientations of color
yarns inside a knitting needle hook, which are combined
so as to develop a pattern, to suitable orientations that
properly fit to a color yarn appearing on the surface side
and a color yarn appearing on the back side in accord-
ance with the pattern, has also been known ( for exam-
ple, see Patent Document 4) .

[0070] Furthermore, a knitting machine, which serves
as a yarn processing system that is provided with a plu-
rality of color-yarn packages, and has a yarn selection
unit, a yarn-joining unit and a yarn storing unit, and gen-
erally controls all the operations of these devices and
the knitting machine so that a desired yarn is selected
from the yarn-supplying packages, and supplied to the
knitting machine in desired synchronized timing so as
not to stop the knitting machine, has also been known
(for example, see Patent Document 5).

[Patent Document 3]

JP-A No. 8-209504 (pages 2 to 6, Fig. 1)
[Patent Document 4]

JP-A No. 9-49154 (pages 2 to 6, Fig. 1)
[Patent Document 5]

JP-A No. 9-176942 (pages 2 to 5, Fig. 1)

[0071] However, inthe case of a (flat) knitting machine
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simply having a yarn-length measuring means and a
(flat) knitting machine having a yarn-supplying support
member that is freely shiftable, the kinds of color yarns
to be used are limited to only few kinds, and with respect
to the color yarn length, at least a length corresponding
to a traverse of a carriage that reciprocally moves is re-
quired, and the knitting process is not carried out on
color yarns that are shorter than this length.

[0072] Moreover, such an arrangement in which a de-
sired yarn is selected from the yarn-supplying packag-
es, and supplied to the knitting machine in desired syn-
chronized timing so as not to stop the knitting machine
makes it possible to use a number of color yarns and
also to freely change the length of the color yarn; how-
ever, the yarn length is not determined by taking a pic-
ture pattern after a predetermined knitting process into
consideration.

[0073] The objective of the present invention is to pro-
vide a knitting machine which can continuously knit var-
ious color yarns and types of yarns having yarn lengths
corresponding to a picture pattern after the knitting proc-
ess.

[0074] In order to achieve the above-mentioned ob-
jective, the invention according to claim 11 relates to a
knitting machine having a yarn-supplying device which
is provided with: a selection.device which selects at
least one yarn from a plurality of packages having dif-
ferent colors and a plurality of packages having different
types of yarns, a yarn-j oining device that joins the se-
lected yarn, and a yarn-length measuring/storing device
that simultaneously carries out a measuring process of
the yarn and a storing process thereof.

[0075] In accordance with the invention of claim 11
having the above-mentioned arrangement, it is possible
to continuously supply knitting yarns having an align-
ment of color yarns and lengths thereof that accurately
represent a picture pattern after the knitting process.
[0076] The invention according to claim 12 relates to
the yarn-length measuring/storing device which is pro-
vided with a storing drum that is driven to rotate by a
pulse motor or a servomotor capable of angle control,
and carries out the yarn-length measuring process by
controlling the number of revolutions of the motor.
[0077] In accordance with the invention of claim 12
having the above-mentioned arrangement, it is possible
to accurately control the color yarn length up to a minute
unit by controlling the number of revolutions of the pulse
motor and the like; thus, it becomes possible to manu-
facture a knit fabric having a minute knit pattern.
[0078] The invention according to claim 13 is charac-
terized by an arrangement in which the yarn length to
be measured corresponds to a yarn length of each of
the various color yarns and yarns of various types that
are determined by taking a picture pattern after the knit-
ting process into consideration.

[0079] In accordance with the invention of claim 13
having the above-mentioned arrangement, it becomes
possible to continuously manufacture a knit fabric that
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accurately represents a desired picture pattern.

[0080] Referring to Figs. 13 to 17, the following de-
scription will discuss embodiments of a knitting machine
in accordance with the present invention.

[0081] Fig. 13is a schematic explanatory drawing that
shows one embodiment of a knitting machine of the
present invention. Fig. 14 is a schematic drawing show-
ing a yarn selection device. Fig. 15 shows a driving
means for a yarn selection device. Fig. 16 is a schematic
explanatory drawing that shows a yarn-length measur-
ing/storing device. Fig. 17 shows a knit fabric that has
been knitted by a knitting machine in accordance with
the present invention, Fig. 17(a) shows an example of
a knit fabric that has been knitted by a flat knitting ma-
chine, and Fig. 17 (b) shows an example of a knit fabric
that has been knitted by a round knitting machine.
[0082] Referringto Fig. 13, a knitting machine accord-
ing to the present invention is explained. The knitting
machine 101 is constituted by a knitting machine main
body 102 and a yarn-supplying device 103 placed there-
in. Said yarn-supplying device 103 draws yarns Y1, Y2
and Y3 respectively from packages P1, P2, P3... at-
tached to a creel 110, allows these to pass through a
tension applying member 111, and supplies the yarns to
the knitting machine main body 2 through a yarn-joining
device 112, a yarn-length measuring/storing device 130
and a second tension applying member 113.

[0083] The packages P1, P2, P3... are packages that
respectively have yarns having different colors and
types, and supplies the yarns continuously to the yarn-
length measuring/storing device 130 with the yarns be-
ing continuously yarn-joined by the yarn-joining device
112. Moreover, the kinds and the number of the pack-
ages required for manufacturing a desired knit fabric are
attached to the creel 110, and not limited to three shown
in the drawing, six or twelve of these may be attached,
without limitation in the number.

[0084] The yarn selection device 120 is provided with
respective yarn guides 121a, 121b and 121c (see Fig.
15) that are attached to the respective packages P1, P2
and P3, and as will be described later, these guides are
controlled to freely shift toward a yarn guide position
(corresponding to 121A in the drawing) used for guiding
the yarn Y to the yarn-joining device 12 and a guide po-
sition (corresponding to 121B in the drawing) used for
guiding the yarn Y to a suction member 116.

[0085] The yarn-joining device 112 carries out cutting
and joining processes of the yarn Y, and the yarn select-
ed by the yarn selection device 120 is guided toward the
yarn-joining device 112 by a guide 12 6 shown in Fig.
14 and subj ected to a yarn-j oining process. With re-
spect to the yarn-joining device 112, a splicer device that
carries out a yarn-joining process by using a vortex air
flow may be used or a knotter device that carries out a
yarn knotting process may be used. As to whether the
splicer device or the knotter device is used, selection is
properly made depending on the type of yarn to be used
and required yarn-j oining mode.
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[0086] Referring to Figs. 14 and 15, the following de-
scription will discuss the yarn selection device 120 in
detail. With respect to the yarn guide 121, a yarn guide
121afor guiding the yarn Y1, a yarn guide 121b for guid-
ing the yarn Y2, a yarn guide 121c, ... for guiding the
yarn Y3, ... and so on are respectively installed, and a
rocking member 128 is rocked around a fulcrum 128a
as the center of rotation by a cylinder 127 so that a rais-
ing rod 128b, placed on the other end of the rocking
member 128, comes into contact with a rear guide plate
122B of the yarn guide 121 to rock the yarn guide 121
so as to freely shift the yarn Y to the yarn-joining device
112 (corresponding to 121B).

[0087] The yarn guide 121 has a boss portion 122,
and is allowed to freely rotate around a rotation axis
122A. A rear guide plate 122B that is extended back-
ward is attached to the boss portion 122, and a spring
member 123, attached to the rear guide plate 122B, is
used to press the yarn guide 121 toward a yarn guide
position (corresponding to 121A in the figure) at which
the yarn Y is guided to the yarn-joining device 112.
[0088] The yarn Y, sucked onto the suction member
116, is sandwiched by a yarn holding roller 117 and a
yarn holding plate 118. The yarn holding roller 117 is a
roller member coated with an elastic member such as
urethane on its circumferential surface, and the yarn
holding plate 118 is made in contact with and separated
from the yarn holding roller 117 by a cylinder 119.
[0089] When the yarn guide 121 is rocked during se-
lection of the yarn, the yarn holding plate 118 is sepa-
rated from the yarn holding roller 117 so that the suction
member 116 is allowed to suck the yarn Y. When the
corresponding yarn is selected and the corresponding
yarn guide 121 is positioned at 121A, the yarn holding
plate 118 is made in contact with the yarn holding roller
117 by the cylinder 119 so that the yarn Y sucked onto
the suction member 116 is held.

[0090] A notched section is formed in the rear end of
the rear guide plate 122B so as to be engaged with an
engaging member 124, and when the yarn guide 121 is
pressed to the position (corresponding to 121B in the
drawing) used for guiding the yarn Y to the suction mem-
ber 116 by the cylinder 127 through a raising rod 128b,
the cylinder 125 makes the engaging member 124 en-
gaged with the notched section at the rear end of the
rear guide plate 122B so that the position of the yarn
guide 121 is secured to the position of 121B in the draw-
ing. The engaging member 124 is driven by the cylinder
125 so as to freely rotate around a fulcrum 124A as the
center of rotation.

[0091] With respectto a switching method of the yarn,
first, the cylinder 127 is slightly extended to raise the
rear guide plate 122B so as to be released from its en-
gaged state with the engaging member 124. Next, only
the cylinder 125 corresponding to the yarn type to be
selected is driven so that the engaging member 124 is
shifted; thus, the engaging member 124 is set in such a
state that it is not made in contact with the rear guide
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plate 122B regardless of the position thereof. Thereaf-
ter, the cylinder 127 is shrunk to set the yarn guide 121
in such a position that only the engaging member 124
is not engaged with the rear guide plate 122B; thus, the
yarn guide 121 corresponding to the selected yarn type
is shifted to a yarn guide station (corresponding to 121A
in the drawing) used for guiding the yarn Y to the yarn-
j oining device 112, and stopped at the guide position
corresponding to 121B.

[0092] The yarn that is allowed to pass through the
selected yarn guide 121 has its one end held by the suc-
tion member 116, and forms a yarn YA indicated by a
broken line. This yarn YA is guided toward the yarn-join-
ing device 112 by the guide 126 that is pivoted in the
direction of arrow in the drawing so that it is yarn-joined
to the yarn Y that has been wound on the yarn-length
measuring/storing device 130, and subj ected to a wind-
ing process .

[0093] In this case, with respect to the types of yarns,
not limited to one type, two types of yarns (for example,
yarns Y1 and Y2) may be simultaneously selected and
yarn-joined.

[0094] Referring to Fig. 16, the following description
will discuss the yarn-length measuring/storing device
130. When the yarn-length measuring/storing device
130 is driven to start a winding process, the yarn Y hav-
ing a predetermined length is stored in a storing drum
133. A rotary shaft 132 having a yarn passage 132b
formed along the center axis inside a device main body
131 is driven to rotate by a pulse motor 137 (or a servo-
motor capable of angle control). A pulley 134 attached
to the rotary shaft 132 is driven to rotate through a pulley
136 and a driving belt 135 attached to the pulse motor
137 so that the rotary shaft 132 is rotated and a winding
tube 132a branched from the rotary shaft 132 is allowed
to pivot around the storing drum 133.

[0095] When the winding tube 132a is driven to rotate
around the storing drum 133, the yarn Y passing through
the yarn passage 132b that is formed in a manner so as
to penetrate the winding tube 132a from the center axis
of the rotary shaft 132 is wound on the storing drum 133
that is formed in a tapered shape the diameter of which
is slightly narrowed in the advancing direction of the
yarn, and stored thereon. The yarn Y drawn from the
winding tube 132a is wound around the outer diameter
portion of the tapered portion of the storing drum 133 so
that it is allowed to shift forward along the slightly nar-
rowed diameter while sliding the taper portion. When the
yarn Y is wound around the storing drum 133 with the
winding tube 132a rotating, the above-mentioned yarn-
sliding function is exerted continuously, the yarn Y is
stored along the virtually entire length of the outer diam-
eter portion of the tapered portion of the storing drum in
a helically aligned state.

[0096] The controlling operation of the yarn length to
be selected is carried out by controlling the rotation an-
gle of the pulse motor 137 (or servomotor capable of
angle control or the like) using a control device, not
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shown. Therefore, the length controlling operation with
a fine dimension (not more than 1 cm) is available. In
cooperation with the rotation angle (corresponding to
the yarn length determined by taking a pattern after the
knitting process into consideration) of the pulse motor
137 that is rotated in accordance with a control program
determined by taking a picture pattern after the knitting
process into consideration, the winding tube 132a is ro-
tated by a predetermined angle so that the length of the
yarn that is wound on the storing drum 133 and stored
thereon is accurately controlled to the yarn length to
form the pattern after the knitting process. The presence
of the yarn Y stored on the storing drum 133 is detected
by a detection sensor such as a photoelectric sensor,
and in the present embodiment, a leading-portion de-
tection sensor 139a and a rear-portion detection sensor
139b are placed.

[0097] When, after the start of the winding process of
the yarn'Y onto the storing drum 133, the leading-portion
detection sensor 139a detects the yarn Y, the rotation
driving process of the winding tube 132a is temporarily
stopped. In a state in which the winding process of the
yarn Y onto the storing drum 133 is stopped to suspend
the storing process, when the knitting operation is con-
tinued, the yarn gradually decreases from the storing
drum 133 and is consumed so that the rear end detec-
tion sensor 139b no longer detects the yarn Y; therefore,
the pulse motor 137 is re-driven to resume the winding
process by the length-measuring/storing device 130.
When the winding process is resumed, the yarn Y is
wound on the storing drum 133 while advancing forward
along the slightly narrowed diameter in a sliding manner
on the taper shaped outer diameter portion so that the
yarn is again stored over the entire length of the storing
unit, with the leading-portion detection sensor 139a be-
ing allowed to detect the yarn .

[0098] The speed at which the yarn Y is being stored
by rotating the winding tube 132a is set at a speed higher
than the knitting speed. This arrangement is made from
the viewpoint of absorbing an error between the knitting
speed and the storing speed and of taking the periods
of time of yarn selection and yarn-joining into consider-
ation; thus, by storing the yarn faster than the knitting
speed, it becomes possible to continue the knitting op-
eration even during the selection of a new yarn and yarn-
j oining process after the yarn storage.

[0099] Fig. 17 shows examples of knit fabrics; and
Fig. 17(a) shows a knit fabric knitted by a flat knitting
machine and Fig. 17 (b) shows a knit fabric knitted by a
round knitting machine. In Fig. 17(a), a fabric basically
knitted by yarn Y1 contains various types of color yarns,
Y2, Y3 and Y4, that are knitted therein with predeter-
mined lengths in a predetermined order, with a short pat-
tern indicated by Y5 being arranged therein. Fig. 17(b)
shows an arrangement in which a fabric knitted by a ba-
sic yarn Y6 contains a color yarn Y7 knitted therein with
a predetermined length at predetermined positions.
[0100] As described above, the present invention can
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be commonly applied to various knitting machines such
as flat knitting machines and round knitting machines,
and has an arrangement in which the yarn-length meas-
uring/storing device 130, which is driven to rotate by a
pulse motor or the line with the rotation angle being con-
trolled, is allowed to wind the knitting yarn up while var-
ious color yarns are yarn-joined; therefore, it is possible
to provide a knitting machine 1 which can knit even a
short pattern using various color yarns as described in
the present embodiment.

[0101] In accordance with the present invention, at
least one yarn is selected from a plurality of packages
having different colors and a plurality of packages hav-
ing different types of yarns, and the yarn is continuously
knitted while being yarn-joined, and the yarn length of
each of various types of color yarns with various yarn
types is determined by taking a pattern after the knitting
process into consideration; thus, it becomes possible to
knit a desired pattern, to readily manufacture a fabric in
accordance with each of various orders, and conse-
quently to provide a knitting machine capable of re-
sponding to demands for various types of products in
small amounts.

[0102] Moreover, even in the case of a recently devel-
oped three-dimensional knitting process for the entire
clothe, by using a flat knitting machine provided with the
yarn-supplying device of the present invention, various
color yarns are combined with each other so that it be-
comes possible to easily manufacture fashionable,
unique knitted products.

[0103] In accordance with the invention of claim 11, it
is possible to continuously supply knitting yarns having
an alignment of color yarns and lengths thereof that ac-
curately represent a picture pattern after the knitting
process.

[0104] In accordance with the invention of claim 12, it
is possible to accurately control the color yarn length up
to a minute unit by controlling the number of revolutions
of the pulse motor and the like; thus, it becomes possible
to manufacture a knit fabric having a minute knit pattern.
[0105] In accordance with the invention of claim 13, it
becomes possible to continuously manufacture a knit
fabric that accurately represents a desired picture pat-
tern.

Claims
1. A yarn-processing system comprising:

a yarn-supplying unit having a plurality of kinds
of yarns with respect to a yarn-processing unit;
a yarn-joining unit placed between the yarn-
supplying unit and the yarn-processing unit;

a yarn-type selection unit which selects a yarn
of the yarn-supplying unit side to be joined with
the yarn of yarn-processing unit side, and is
placed between the yarn-supplying unit and the
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yarn-joining unit; and

a yarn length-measuring/storing unit which
measures the length of the selected yarn and
stores the yarn, and is placed between the
yarn-joining unit and the yarn-processing unit.

2. The yarn-processing system according to claim 1,

further comprising:

a control unit which controls respective opera-
tions of the yarn-type selection unit, the yarn-
joining unit, the yarn length-measuring/storing
unitand the yarn-processing unitin a separated
manner so that, while the yarn stored in the yarn
length-measuring/storing unit is being proc-
essed in the yarn-processing unit, another type
of yarn on the yarn-supplying unit side to be
next processed is selected, yarn-joined, yarn
length-measured and stored.

The yarn-processing system according to claim 1
or claim 2, wherein: the yarn length-measuring/stor-
ing unit has a storing member that is made of a yarn
storing drum on the outer surface of which a yarn is
wound, a driving source used for rotating a spindle
for winding the yarn on the drum is constituted by a
pulse motor, and the length of the selected yarn is
measured by the number of revolutions and/or ro-
tation angle of the pulse motor.

The yarn-processing system according to claim 1,
comprising:

a yarn-supplying unit having a plurality of kinds
of yarns with respect to a yarn-processing unit;
a yarn-joining unit placed between the yarn-
supplying unit and the yarn-processing unit;

a yarn-type selection unit placed between the
yarn-supplying unit and the yarn-joining unit,
with a yarn-joining device being placed in the
yarn-joining unit and a yarn-type selection de-
vice that selects a succeeding yarn on the yarn-
supplying side to be yarn-joined to the leading
yarn on the yarn-processing unit side being
placed in the yarn-type selection unit,

wherein the yarn-joining device and the yarn-
type selection device are arranged in such a man-
ner that the leading yarn is guided into the yarn-join-
ing device with the leading yarn being connected to
the yarn-type selection device so that the succeed-
ing yarn is guided by a succeeding yarn guiding
means into the yarn-joining device so as to be sub-
jected to a yarn-joining process.

The yarn-processing system according to claim 5,
wherein the yarn-type selection device includes a
plurality of yarn-selection guide members that are
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aligned so as to respectively rotate with respect to
a common shaft so as to carry out positioning proc-
esses in which the yarn-selection guide members
are selectively operated and driven to a first position
at which the selected yarn is guided to travel anda
secondposition at which the yarn to be selected is
held in a stand-by state.

The yarn-processing system according to claim 4
or claim 5, wherein the succeeding yarn guiding
means in the yarn-type selection device includes
first and second guiding mechanisms which hook
the succeeding yarn to be selected that has been
held by the yarn-selection guiding member that is
in the stand-by state at the second position, and
guide the succeeding yarn into the yarn-joining de-
vice.

The yarn-processing system according to any one
of claims 1 to 6, comprising:

a yarn-supplying unit having a plurality of kinds
of yarns with respect to one take-up package
placed in the take-up unit;

a yarn-joining unitplaced betweenthe yarn-sup-
plying unit and the take-up unit;

a yarn-type selection unit that selects a yarn on
the yarn-supplying side to be yarn-joined to the
leading yarn on the take-up package side, and
is placed between the yarn-supplying unit and
the yarn-joining unit; and

a yarn length-measuring/storing unit which
measures the length of the selected yarn, and
stores the yarn, and is placed between the
yarn-joining unit and the take-up package.

8. The yarn-processing system according to any one

of claims 1 to 6, which has a sample warper as the
yarn-processing unit, comprising:

a yarn-supplying unit having a plurality of types
of yarns to be supplied with respect to a single
warping drum; and

a yarn-joining unit having a yarn-joining device
placed between a yarn-supplying package
placed on the yarn-supplying unit and the warp-
ing drum,

wherein: the plurality of types of yarns are
successively selected in accordance with a prelim-
inarily designed pattern, and yarn-j oined, and the
joined yarn is subjected to a warping process on a
warping-yarn beam so that said warping-yarn beam
is supplied to a weaving machine so as to form a
fabric.

The yarn-processing system according to claim 8,
further comprising:
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a yarn length-measuring/storing unit which
measures the length of the selected yarn, and
stores the yarn, and is placed between the
yarn-joining unit and the warping drum.

The yarn-processing system according to claim 8,
wherein: a yarn-j oining device is installed between
a warping drum having a yarn length-measuring
means and the yarn-supplying package so that
based upon a yarn length measuring signal from the
yarn length-measuring means of the warping drum,
the yarn-joining device is operated.

The yarn-processing system according to any one
of claims 1 to 6, which has a knitting machine as the
yarn-processing unit, comprising:

a yarn-supplying unit having a plurality of kinds
of supplying yarns; and

a yarn-joining unit having a yarn-joining device
and a yarn-length measuring/storing unit that
are placed between a yarn-supplying package
placed in the yarn-supplying unit and the knit-
ting machine.

The yarn-processing system according to claim 11,
wherein the yarn-length measuring/storing device
comprises a storing drum that is driven to rotate by
a pulse motor or a servomotor capable of angle con-
trol, and carries out the yarn-length measuring proc-
ess by controlling the number of revolutions of the
motor.

The yarn-processing system according to claim 11
or claim 12, wherein the yarn length to be measured
is a yarn length of each of the various color yarns
and yarns of various types that are determinedby
taking a picture pattern after the knitting process in-
to consideration.

10

15

20

25

30

35

40

45

50

55

15

28



EP 1411 015 A2

1 914

16



EP 1411 015 A2

17



EP 1411 015 A2

¢€

I
67 S\
£ — N
, e\,
- 12 \,@q qA
€0 —— 82
by Ml \
Y=t N2 s : A
2)2 A@ 43¢ ? A
12 [ — —
f 9 f
g “ €9/
A’ qA

€ 9l

18



EP 1411 015 A2

| ] 95 95 ¥S
)| H e
W —of |25 “\V\ |

A \\\\\\\\\\\\ XXE % DXOXE

> s =\

- \\\\\\\\\\w
99 96

/S

/8

AIE

19



EP 1411 015 A2

el¢

20



FIG 6

EP 1411 015 A2

21

o~
a.
(o]




)

FIG. 7

34 37 38b

40

EP 1411 015 A2

22




FIG. 8

EP 1411 015 A2




EP 1411 015 A2

6 914

24



EP 1411 015 A2

A qA-BA-9A

| —sfe—2 7 $J
IA-EA-QA ﬁ
N — >
1

DA-BA-QALE] M
2A-2A-GA [2] <] H ,// L
IA-BA- S i _
A-BA-QA L] m \ﬁ % % w: i

J BA | QA

g °A A 9A 9 A v

25



EP 1411 015 A2

17

L1914

26



FIG 12

=
- = =
o
\_5[
=
N~
S|

EP 1411 015 A2

D3

[N]

27

[

N ,
[N]

[1]

Yc

[N]

|

7~

CS



EP 1411 015 A2

g0l

101

¢hl

€l 914

¢0l

ell

]

0¢l

28



EP 1411 015 A2

116

29



EP 1411 015 A2

FIG. 15

129 125a

30



EP 1411 015 A2

I
i

o 131
132 2) 132b
A /
/

130

132a )

134

1% (
139%a \/\Ejﬁ 138b/ 135 —_ 138a

M J
™\ 136

31



EP 1411 015 A2

FIG 17

T e @ ———
T — — —
T s e — e — —
i LI p———

32



	bibliography
	description
	claims
	drawings

