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(54) METHOD FOR SHED OPENING IN PILE FABRIC LOOM

(57) A method is provided for shed opening in a pile
fabric loom. The pile fabric loom includes heald frames
(4A, 4B, 4C, 4D) through which ground warp yarns (TG)
and pile warp yarns (TP) are inserted, drive devices driv-
ing the respective heald frames, and a shedding control-
ler controlling (C4) the drive devices separately so as to
open and close a shed of the ground warp yarns and a
shed of the pile warp yarns, and forms piles by loose
pickings (L1, L2) of a plurality of times and fast picking

(F) of one time that are performed in conjunction with
forward and backward movement of cloth fell. The loose
picking is followed by the fast picking. The method is
characterized by setting cross timing (K2) to close the
shed of the ground warp yarns (TG) earlier than cross
timing (K1) to close the shed of the pile warp yarns at
least during a transitional period from the loose picking
(L2) to the fast picking (F).
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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to a method for
shed opening by ground warp yarns and pile warp yarns
in a pile fabric loom.
[0002] Japanese Patent Application Publication No.
2002-173849 discloses a method for weaving a three-
pick towel fabric in a cloth-moving pile fabric loom and
shedding patterns for the ground warp yarns and the pile
warp yarns. Beating of a weft yarn is performed always
at a constant position. The cloth fell is moved forward
and backward by the terry motion mechanism between
the weft beating position and a position frontward of the
weft beating position.
[0003] In weaving a three-pick towel fabric, three pick-
ings make one repeat of pile formation. Weft insertion for
the first loose picking and the second loose picking, is
performed with the cloth fell shifted to a position that is
frontward of the weft beating position, or the front posi-
tion. Weft insertion for the fast picking is performed with
the cloth fell located at the weft beating position. In the
fast picking, pile warp yarns extending between the weft
beating position and the front position are pushed at one
ends thereof, thereby forming piles having a predeter-
mined height.
[0004] In weaving a pile towel fabric by the above pile
fabric loom, ground warp yarns and pile warp yarns are
moved according to the same shedding pattern in one
repeat of pile formation. It is noted, however, that the
shedding pattern of the pile warp yarns is made by phase-
shifting the shedding pattern of the ground warp yarns
by one time of picking. Furthermore, the shedding pattern
of the ground warp yarns and the shedding pattern of the
pile warp yarns have the same cross timing set at a pre-
determined angular position of the loom (for example,
320 degrees).
[0005] In the above-described pile fabric loom of the
above-cited Publication, in order to form piles securely,
the tension of pile warp yarns is set lower during a period
of time that includes the timing of beating a weft yarn
inserted in the fast picking. During a period of time that
includes the cross timing of the pile warp yarns after the
fast picking, the tension of pile warp yarns is set higher
so as to improve separation of pile warp yarns and to
prevent mispicking due to poor shedding.
[0006] According to the weaving method of the above-
cited Publication, although the piles formed by the fast
picking may be formed properly by lowering the tension
of the pile warp yarns, the tension of the pile warp yarns
increased by the subsequent movement thereof to form
a shed tends to cause piles to be formed improperly.
Such failure in pile formation lowers the height of the
resulting piles and hence causes irregular pile, with the
result that the quality of pile fabric is reduced.
[0007] In order to prevent such trouble, a tension roller
for adjusting the tension of the pile warp yarns is disposed

on the letting-off side of pile warp yarns. The pile warp
yarns pass through the tension roller and extend toward
the cloth fell through the eyelets of the dropper, the
healds, and the reed, so that the tension force adjusted
by the tension roller is not applied immediately to the pile
warp yarns at the cloth fell position because of the resist-
ance by the dropper, the healds, and the reed. Thus, the
use of the above tension roller is not effective to prevent
failure in pile formation.
[0008] The present invention is directed to providing a
method that prevents failure in pile formation in a pile
fabric loom.

SUMMARY OF THE INVENTION

[0009] In accordance with one aspect of the present
invention, there is provided a method for shed opening
in a pile fabric loom. The pile fabric loom includes a plu-
rality of heald frames through which ground warp yarns
and pile warp yarns are inserted, a plurality of drive de-
vices driving the respective heald frames, and a shedding
controller controlling the drive devices separately so as
to open and close a shed of the ground warp yarns and
a shed of the pile warp yarns, and forms piles by loose
pickings of a plurality of times and fast picking of one time
that are performed in conjunction with forward and back-
ward movement of cloth fell. The loose picking is followed
by the fast picking. The method is characterized by set-
ting cross timing to close the shed of the ground warp
yarns earlier than cross timing to close the shed of the
pile warp yarns at least during a transitional period from
the loose picking to the fast picking.
[0010] Other aspects and advantages of the invention
will become apparent from the following description, tak-
en in conjunction with the accompanying drawings, illus-
trating by way of example the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The invention together with objects and advan-
tages thereof, may best be understood by reference to
the following description of the presently preferred em-
bodiments together with the accompanying drawings in
which:

FIG. 1 is a schematic view showing a pile fabric loom
in which a method according to a first embodiment
of the present invention is performed;

FIG. 2 is a chart showing shed opening diagrams for
ground and pile warp yarns in the pile fabric loom of
FIG. 1;

FIGS. 3A and 3B are schematic views showing weft
and warp yarns in the first loose picking and the sec-
ond loose picking in the pile fabric loom of FIG. 1,
respectively;

1 2 



EP 3 112 511 A1

3

5

10

15

20

25

30

35

40

45

50

55

FIGS. 4A, 4B and 4C are schematic views showing
weft and warp yarns in the second loose picking in
the pile fabric loom of FIG. 1, respectively;

FIGS. 5A, 5B and 5C are schematic views showing
weft and warp yarns in the fast picking in the pile
fabric loom of FIG. 1, respectively; and

FIG. 6 is a chart showing shed opening diagrams for
ground and pile warp yarns in a pile fabric loom in
which a method according to a second embodiment
of the present invention is performed.

DETAILED DESCRIPTION OF THE EMBODIMENTS

First embodiment

[0012] The following will describe a pile fabric loom in
which a method for controlling the shed opening of pile
warp yarns according to a first embodiment is performed
with reference of FIGS. 1 through 5. Referring to FIG. 1,
the right and the left of FIG. 1 correspond to the rear and
the front of the pile fabric loom, respectively. The upper
and the lower sides of FIG. 1 correspond to the upper
and the lower sides of the pile fabric loom, respectively.
In FIG. 1 showing the pile fabric loom in side view, a
ground warp beam 1 is driven by a ground warp let-off
motor M2 that is electrically connected to a ground warp
let-off controller C2.
[0013] Ground warp yarns TG that are let-off from the
ground warp beam 1 with the rotation of the ground warp
let-off motor M2 are moved through an arched back guide
plate 2 and a tension roller 3 and inserted through a plu-
rality of heald frames 4A, 4B, 4C, 4D and a reed 5. The
reed 5 is driven by a drive device (not shown) to swing
between the solid-line position for weft insertion and the
phantom line-position for beating a weft yarn. Woven
cloth W is moved through an expansion bar 6, a surface
roller 7, and guide rollers 8, 9 and taken up by a cloth
roller 10.
[0014] Numeral 11 designate a frame 11 of the pile
fabric loom that supports the back guide plate 2 and ro-
tatably supports a tension pipe 12. The tension pipe 12
has an urging mechanism (not shown) providing urging
force to the tension roller 3. An upper support arm 13 is
fixedly mounted to the tension pipe 12 and supports at
the upper end thereof the tension roller 3. Tension vari-
ation of the ground warp yarn TG caused by shedding of
warp yarns is absorbed by the negative easing motion
of the tension roller 3 urged by the urging mechanism of
the tension pipe 12.
[0015] A lever 14 is fixed to and extends downward
from the urging mechanism of the tension pipe 12. A rod
15 is pivotally connected to the lower end of the lever 14.
A load cell 16 is mounted to the rod 15 for detecting the
tension of ground warp yarns TG acting on the tension
roller 3, and electrically connected to the ground warp
let-off controller C2. The ground warp let-off controller

C2 controls the speed of the ground warp let-off motor
M2 based on the comparison of a predetermined refer-
ence tension value and data of warp yarn tension detect-
ed by the load cell 16.
[0016] A pile warp beam 17 is disposed above the
ground warp beam 1. The pile warp beam 17 is driven
by a pile warp let-off motor M3 that is electrically con-
nected to the pile warp let-off controller C3. The pile warp
yarns TP that are let off from the pile warp beam 17 are
moved through a turning roller 18, a tensioning member
19 and a terry motion roller 20 and inserted through the
heald frames 4A, 4B, 4C, 4D and the reed 5.
[0017] The turning roller 18 is rotatably supported by
a shaft 22 that is fixed to the frame 11 and has a load
cell 21. The load cell 21 detects the tension of the pile
warp yarns TP and transmits to the pile warp let-off con-
troller C3 a signal of the detected tension. The turning
roller 18 has at the opposite ends thereof that are not in
contact with the pile warp yarns TP a pair of elements
(not shown) to be detected.
[0018] A pair of proximity switches 23 (only one being
shown) is disposed in facing relation to the above paired
elements to be detected. The paired proximity switches
23 detect the rotation of the turning roller 18 and transmit
detection signals to the pile warp let-off controller C3.
The pile warp let-off controller C3 controls the speed of
the pile warp let-off motor M3 based on the comparison
of a predetermined reference tension value and data of
warp yarn tension detected by the load cell 21 and also
on the detection signals transmitted from the proximity
switches 23.
[0019] The tensioning member 19 is supported by a
leaf spring 24 fixed to the frame 11. Tension variation of
the pile warp yarns TP caused by the warp yarn shed
motion is absorbed by the negative easing motion of the
tensioning member 19 due to the deflection of the leaf
spring 24. In order to form piles securely in the pile fabric
loom, the tension of the pile warp yarns TP is set lower
than that of the ground warp yarns TG. A rocking lever
26 having an upper arm and a lower arm is pivotally sup-
ported on a shaft 25, and the terry motion roller 20 is
rotatably supported by the upper arm of the rocking lever
26. The lower arm of the rocking lever 26 is pivotally
connected to the rod 15.
[0020] A forked intermediate lever 27 is rotatably
mounted on a shaft 28 at an intermediate position as
viewed in the front-and-rear direction of the pile fabric
loom. A pile motion mechanism 29 is disposed above the
intermediate lever 27. The pile motion mechanism 29
has therein a drive unit (not shown) including a ball screw
mechanism or a cam mechanism that is driven by its own
drive motor or a loom drive motor M1. A drive lever 31 is
fixed on a drive shaft 30 and reciprocally pivoted by the
pile motion mechanism 29.
[0021] The loom drive motor M1 is controlled by the
loom controller C1 connected to a rotary encoder 32 that
detects the angular position of the pile fabric loom. The
loom controller C1 and the pile warp let-off controller C3
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are connected to a patterning controller 33. Data of pile
weave pattern is set and stored in the patterning control-
ler 33. The patterning controller 33 transmits signals of
the data of the pile weave pattern to the loom controller
C1 and the pile warp let-off controller C3 at each prede-
termined angular position of the pile fabric loom in weft
picking cycle. Therefore, the loom controller C1 operates
the pile motion mechanism 29 in accordance with the pile
weave pattern provided by the patterning controller 33.
[0022] The drive lever 31 of the pile motion mechanism
29 transmits reciprocal pivotal movement to the interme-
diate lever 27 through a rod 35 connected between the
drive lever 31 and one arm 34 of the intermediate lever
27. The intermediate lever 27 transmits the rocking mo-
tion (or terry motion) to the tension roller 3 and the terry
motion roller 20 through the rod 15 connected to the other
arm 36 of the intermediate lever 27. The expansion bar
6 which guides a woven cloth W on the front side of the
pile fabric loom is supported by the upper end of a rocking
lever 38 which is pivotally supported on a shaft 37. The
lower end of the rocking lever 38 is connected to the arm
36 of the intermediate lever 27 through a rod 39.
[0023] Thus, the reciprocal rocking motion of the inter-
mediate lever 27 is transmitted to the rocking lever 38
through the rod 39 thereby to swing or rock the rocking
lever 38. The intermediate lever 27 transmits the rocking
motion (or terry motion) to the expansion bars 6 in the
same direction as the tension roller 3 and the terry motion
roller 20. In the loose picking in pile weaving operation,
the tension roller 3, the terry motion roller 20 and the
expansion bar 6 are moved frontward, or leftward in FIG.
1, and the cloth fell W1 is shifted forward to the loose
picking position that is frontward of the beating position
indicated by the reed 5 shown in phantom line in FIG. 1.
In the fast picking in the pile weaving operation and the
border weaving operation, the tension roller 3, the terry
motion roller 20, and the expansion bar 6 are moved
backward and the cloth fell W1 is moved back to the
beating position of the reed 5.
[0024] The heald frames 4A, 4B, 4C, 4D through which
ground warp yarns TG and pile warp yarns TP are insert-
ed are driven by a shedding motion 40. The shedding
motion 40 includes a plurality of shedding motors M4,
M5, M6, M7 that are connected to the respective heald
frames 4A, 4B, 4C, 4D. Each of the shedding motors M4,
M5, M6, M7 corresponds to the heald frame drive device.
Although, for the sake of the illustration, the pile fabric
loom shown in FIG. 1 uses four heald frames 4A, 4B, 4C,
4D, the pile fabric loom for actual production use, for ex-
ample, six, eight or twelve heald frames and ground warp
yarns and pile warp yarns are inserted through these
heald frames.
[0025] The speeds of the shedding motors M4, M5,
M6, M7 are controlled separately, or independently of
one another, so that the respective heald frames 4A, 4B,
4C, 4D perform independent shedding operation.
[0026] The shedding motion 40 is electrically connect-
ed to a shedding controller C4 that is in turn electrically

connected to the loom controller C1 for mutual commu-
nication. The shedding controller C4 has therein data of
shedding patterns for the ground warp yarns TG and the
pile warp yarns TP that are based on pile weave pattern
set and stored in the patterning controller 33. The shed-
ding controller C4 generates drive signals to the shedding
motors M4, M5, M6, M7 in accordance with the shedding
patterns.
[0027] The following will describe the shedding pat-
terns of the ground warp yarns TG and the pile warp
yarns TP set in the shedding controller C4 while referring
to FIG. 2. The following description will focus on weaving
a three-pick pile fabric, or weaving by two times of loose
picking followed by one time of fast picking. According
to the present invention, however, three or more times
of loose picking may be followed by one time of fast pick-
ing.
[0028] FIG.2 shows the timing of weft insertion for the
first loose picking L1, the second loose picking L2, and
the fast picking F, the shed opening diagrams for the
ground warp yarns TG and the pile warp yarns TP, and
the timing of the cloth fell W1 movement between the
rear position that corresponds to the beating position and
the front position that is frontward of the beating position,
and these timings and diagrams are shown with the an-
gular positions of the pile fabric loom.
[0029] In the timing of the weft insertion, the first loose
picking L1, the second loose picking L2, and the fast pick-
ing F are performed in this order for each rotation of the
pile fabric loom from 0° to 360 degrees, and such weft
insertions are performed repeatedly as one repeat.
[0030] Referring to the shed opening diagram for the
ground warp yarns TG indicated by solid line and chain
double-dashed line, in the period of time between the
first loose picking L1 and the second loose picking L2, a
shed that corresponds to two consecutive weft insertions
is formed by the ground warp yarns TG. In the period of
time of the fast picking F, a shed corresponding to one
time of weft insertion is formed by the ground warp yarns
TG. The shed opening diagram for the pile warp yarns
TP is made by phase shifting the shed opening for the
ground warp yarns TG by 360 degrees corresponding to
one complete rotation of the pile fabric loom. In the period
of time between the fast picking F and the first loose
picking L1, a shed that corresponds to two consecutive
weft insertions is formed by the pile warp yarns TP. For
the second loose picking L2, the pile warp yarns TP forms
a shed corresponding to one time of the weft insertion.
[0031] As to the timing of the cloth fell W1 movement,
the cloth fell W1 starts to move from the front position
toward the rear beating position W2 (FIGS. 3A, 3B) when
the loom is at the angular position α1 after the beating
of a weft yarn for the second loose picking L2 at angular
position 0°. At the beginning of the cloth fell W1 move-
ment toward the rear position, the ground warp yarns TG
and the pile warp yarns TP have already started forming
a shed. At the angular position α2 after completion of the
fast picking F, the cloth fell W1 reaches the beating po-
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sition W2 at the rotational angle α2 and beating a weft
yarn is performed at angular position 0°.
[0032] After the beating of a weft yarn of the fast picking
F, the cloth fell W1 starts to move frontward from the
beating position W2 at the rotational angle α3 and reach-
es the front position at the angular position α4 that is
before the beating of a weft yarn of the first loose picking
L1 at angular position 0°. The cloth fell W1 starts to move
frontward and backward between the front position and
the beating position W2 at the timings of the angular po-
sitions α1, α2, α3, α4 in conjunction with the first loose
picking L1, the second loose picking L2, and the fast pick-
ing F.
[0033] In the pile weaving operation in the pile fabric
loom according to the conventional art, the shed opening
diagram for the ground warp yarns TG is shown by chain
double-dashed line in FIG. 2. That is, the phase of the
shed opening diagram of the ground warp yarns TG is
shifted by 360 degrees corresponding to one rotation of
the pile fabric loom with regard to the shed opening dia-
gram of the pile warp yarns TP. Specifically, the shed
opening diagram for the ground warp yarns TG is made
by phase shifting the shed opening diagram for pile warp
yarns TP by 360 degrees corresponding to one complete
rotation of the pile fabric loom. Thus, the cross timing K1
of the ground warp yarns TG is set the same as that of
the pile warp yarns TP.
[0034] According to the present embodiment, the
phase of the shed opening diagram for the ground warp
yarns TG, which is shown by solid line in FIG. 2, is ad-
vanced by the angle β with respect to the shed opening
diagram in the pile fabric loom according to the conven-
tional art. Therefore, the cross timing K2 of the ground
warp yarns TG occurs earlier than the cross timing K1 of
the pile warp yarns TP.
[0035] Advancing the cross timing K2 by the angle β
with respect to the cross timing K1, the ground warp yarns
TG has already started forming a shed when the shed of
the pile warp yarns TP is closed at the cross timing K1.
The ground warp yarns TG and the pile warp yarns TP
are moved for shed opening and closing during a transi-
tional period from the second loose picking L2 to the fast
picking F, during which the cloth fell W1 starts to move
backward toward the beating position W2.
[0036] The following will describe the operation of the
above-described pile fabric weaving loom with reference
to FIGS. 2 through 5. The heald frames 4A, 4B, 4C, 4D
through which ground warp yarns TG and pile warp yarns
TP are inserted are driven by the shedding motors M4,
M5, M6, M8 that are controlled by the shedding controller
C4. The heald frames 4A, 4B, 4C, 4D are moved so as
to open and close a shed of the ground warp yarns TG
and the pile warp yarns TP according to the shed opening
diagram shown in FIG. 2. FIG. 3A shows weft and warp
yarns in the first loose picking L1. In the first loose picking
L1, the cloth fell W1 starts to be moved frontward by the
terry motion at the angular position α3 and reaches the
front position at the angular position α4 after finishing the

weft insertion. A weft yarn Y1 is inserted in the first loose
picking L1 and beaten by the reed 5 at the beating position
W2.
[0037] FIGS. 3B, 4A, 4B, and 4C show weft and warp
yarns in the second loose picking L2. The cloth fell W1
is kept at the front position. In FIG. 3B, a shed that is
formed by the ground warp yarns TG for the first loose
picking L1 is kept opened. After completion of the first
loose picking L1, the pile warp yarns TP are crossed at
the cross timing K1 and forms a shed. Then, a weft yarn
Y2 is inserted in the shed formed by the ground warp
yarns TG and the pile warp yarns TP.
[0038] In FIG. 4A, when the second loose picking L2
of the weft yarns Y2 is completed and the reed 5 is swung
for beating operation, the ground warp yarns TG start to
form a shed at the cross timing K2 that occurs earlier
than the cross timing K1 for the pile warp yarns TP. In
FIG. 4B, the ground warp yarns TG after passing the
cross timing K2 starts to form a shed. Then, the pile warp
yarns TP reach the cross timing K1, where the warp shed
is closed and the tension of the pile warp yarns TP is
decreased to minimum level. However, the weft yarn Y2
is then held stably by the ground warp yarns TG ten-
sioned appropriately and forming a shed.
[0039] In FIG. 4C, while a shed is being formed by the
ground warp yarns TG, the pile warp yarns TP pass the
cross timing K1 and start to form a shed, and the weft
yarn Y2 is beaten by the reed 5 at the beating position
W2 corresponding to angular position 0° of the loom. As
pile warp yarns TP start to form a shed, the tension of
the pile warp yarns TP increases. Such an increasing
tension of the pile warp yarns TP acts on the pile warp
yarns TP extending between the weft yarns Y1 and Y2
in the direction that pulls the pile warp yarns TP backward
in the pile fabric loom. Therefore, the increasing tension
of the pile warp yarns TP may cause a failure in pile for-
mation.
[0040] In the present embodiment, however, the weft
yarn Y2 is beaten by the reed 5 while being held securely
by the ground warp yarns TG forming a shed after the
cross timing before the pile warp yarns TP start to form
a shed subsequent to the cross timing. Therefore, the
pile warp yarns TP between the weft yarns Y1 and Y2
are held securely by and between the weft yarns Y1 and
Y2, so that the failure in pile formation due to the force
acting to pull the pile warp yarns TP between the weft
yarns Y1 and Y3 on the woven cloth W side backward
of the loom may be prevented.
[0041] FIGS. 5A, 5B, and 5C show weft and warp yarns
in the fast picking F. In FIG. 5A, the cloth fell W1 starts
to be moved backward toward the beating position W2
at the angular position α1 after beating of the weft yarn
Y2 inserted in the second loose picking L2. While the
cloth fell W1 is being moved backward, the ground warp
yarns TG and the pile warp yarns TP form a shed and
the weft yarn Y3 for the fast picking F is inserted in the
shed formed by the ground warp yarns TG and the pile
warp yarns TP.
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[0042] In FIG. 5B, the weft insertion of the weft yarn
Y3 for the fast picking F is completed and the shed of the
ground warp yarns TG is closed at the cross timing K2.
Then, the cloth fell W1 is being moved backward toward
the beating position W2. When the shed of the ground
warp yarns TG is closed, the weft yarn Y3 is securely
held by the ground warp yarns TG the tension of which
is set high. The shed of the pile warp yarns TP remains
open in the subsequent first loose picking L1.
[0043] In FIG. 5C, the ground warp yarns TG are
crossed at the cross timing K2 and start to form a shed
and the cloth fell W1 reaches the beating position W2 at
the angular position α2. At the subsequent angular po-
sition 0° of the loom, the weft yarn Y3 that is held securely
by the ground warp yarns TG is beaten to the cloth fell
W1. As the result of the beating of the weft yarn Y3, piles
P1 are formed by the pile warp yarns TP extending be-
tween the weft yarns Y3 and Y1 shown in FIG. 5B. The
first loose picking L1, the second loose picking L2, and
the fast picking F described with reference to FIGS. 3A
through 5C are repeated to weave the woven cloth W.
[0044] In FIGS. 5A, 5B, and 5C, the pile warp yarns
TP while the cloth fell W1 is being moved backward to-
ward the beating position W2 and the piles P1 formed
after the cloth fell W1 has reached the beating position
W2 may be influenced by increasing tension of the pile
warp yarns TP occurring during the shedding operation.
According to the present embodiment, however, parts at
which the piles P1 are fixed to the pile warp yarns TP are
held securely by the ground warp yarns TG and the weft
yarns Y2 and Y3, so that failure in pile forming which may
be caused by the shed movement of the pile warp yarns
TP may be prevented.
[0045] In the first embodiment, in which the cross tim-
ing K2 of the ground warp yarns TG occurs earlier than
the cross timing K1 of the pile warp yarns TP, the weft
yarn Y2 inserted for the second loose picking L2 is held
securely by the ground warp yarns TG tensioned at a
high level. Thus, the pile warp yarns TP are held securely
between the weft yarn Y1 inserted in the preceding first
loose picking L1 and the weft yarn Y2 inserted for the
second loose picking L2 and, therefore, the failure in pile
formation which may be caused by the increasing tension
of the pile warp yarns TP occurring during the shedding
operation can be prevented, which enables formation of
piles P, P1 with a desired height and contributes to im-
proving the quality of the pile fabric.
[0046] The cross timings K2 in the shed opening dia-
gram for the ground warp yarns TG all occur earlier than
the cross timing K1 for the pile warp yarns TP, so that
the weft yarns Y2 and Y3 inserted are held securely by
the ground warp yarns TG making shedding operation.
Therefore, preventive effect against failure in pile forma-
tion can be improved.
[0047] Phase shifting the shed opening diagram for the
ground warp yarns TG from that of the pile warp yarns
TP, the cross timing K2 of the ground warp yarns TG
takes place earlier than the cross timing K1 of the pile

warp yarns TP. Thus, the shed opening diagram of the
ground warp yarns TG in which the cross timing K2 of
the ground warp yarns TG is earlier than the cross timing
K1 of the pile warp yarns TP may be made easily. Addi-
tionally, the shedding controller C4 controls the shedding
motors M4, M5, M6, M7 for the respective heald frames
4A, 4B, 4C, 4D, easily.
[0048] Because the heald frames 4A, 4B, 4C, 4D are
driven separately by the respective shedding motors M4,
M5, M6, M7 that are controlled by an electronic shedding
device, raising and lowering speeds and amount, and
cross timings K1, K2 may be set freely.
[0049] In the present embodiment according to which
failure in pile formation is prevented securely, the pile
warp yarns TP extending between the pile warp beam
17 and the cloth fell W1 will not be loosened and unnec-
essary stop of the pile fabric loom caused by hanging
down of dropper pins (not shown) can be prevented. Ad-
ditionally, because the secure prevention of the pile for-
mation failure enables to make the tension of the pile
warp yarns TP lower than heretofore. As a result, the
piles P, P1 are formed properly and the quality of the pile
fabric is improved.
[0050] The secure prevention of failure in pile formation
can dispense with the setting of pile motion amount that
is taken into consideration to prevent failure in pile for-
mation in a loom according to the conventional art, which
minimizes the pile motion amount and contributes to sta-
ble and high speed operation of the pile fabric loom.

Second embodiment

[0051] The following will describe a second embodi-
ment according to the present invention with reference
to FIG. 6. The same reference numerals will be used to
denote those components or elements which correspond
to the counterparts of the first embodiment and the de-
scription thereof will not be reiterated. The second em-
bodiment differs from the first embodiment in that the
shed opening diagrams for the ground warp yarns TG
and the pile warp yarns TP include a dwell angle γ and
that the cross timing K2 of the ground warp yarns TG is
made to occur earlier than the cross timing K1 of the pile
warp yarns TP by varying the speed in the shed opening
and closing operation of the ground warp yarns TG.
[0052] In the shed opening diagram for the ground
warp yarns TG, the cross timing K2 is made to occur
earlier by increasing the shed closing speed of the ground
warp yarns TG after the weft insertion for the second
loose picking L2 and the shed opening speed of the
ground warp yarns TG after the cross timing K2 is made
lower before the weft insertion for the fast picking F. Dur-
ing the transition from the fast picking F to the first loose
picking L1, the shed closing speed of the ground warp
yarns TG is increased when the weft insertion for the fast
picking F is being completed thereby to cause the cross
timing K2 to occur earlier. After the cross timing K2 of
the ground warp yarns TG, the shed opening speed of
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the ground warp yarns TG is lowered for the subsequent
first loose picking L1.
[0053] According to the second embodiment, a shed
opening diagram may be made in which the cross timing
K2 of the ground warp yarns TG occurs earlier by the
angle β than the cross timing K1 of the pile warp yarns
TP. Accordingly, the shed of the ground warp yarns TG
is closed before the pile warp yarns TP are closed and
the ground warp yarns TG are opened before the pile
warp yarns TP are opened, with the result that the weft
yarns Y2 and Y3 are held securely and failure in pile
formation caused by increasing tension of the pile warp
yarns TP in the shed opening operation can be prevent-
ed. Thus, the second embodiment has the same effect
as the first embodiment.
[0054] The present invention is not limited to the em-
bodiments described above, but it may be modified into
various alternative embodiments as exemplified below.

(1) In the first and the second embodiments, the
cross timings K2 of the shed opening diagram for
the ground warp yarns TG occur earlier than the
cross timing K1 of the shed opening diagram for the
pile warp yarns TP. According to the present inven-
tion, however, it may be so configured that the cross
timing K2 of the ground warp yarns TG takes place
earlier than the cross timing K1 of the pile warp yarns
TP only during the transition from the second loose
picking L2 to the fast picking F. The other cross tim-
ings K2 of the ground warp yarns TG may be the
same as the cross timings K1 of the pile warp yarns
TP.

(2) In the first and the second embodiments, an elec-
tronic dobby having electromagnetic devices such
as solenoids may be used to drive the respective
heald frames 4A, 4B, 4C, 4D.

[0055] A method is provided for shed opening in a pile
fabric loom. The pile fabric loom includes heald frames
through which ground warp yarns and pile warp yarns
are inserted, drive devices driving the respective heald
frames, and a shedding controller controlling the drive
devices separately so as to open and close a shed of the
ground warp yarns and a shed of the pile warp yarns,
and forms piles by loose pickings of a plurality of times
and fast picking of one time that are performed in con-
junction with forward and backward movement of cloth
fell. The loose picking is followed by the fast picking. The
method is characterized by setting cross timing to close
the shed of the ground warp yarns earlier than cross tim-
ing to close the shed of the pile warp yarns at least during
a transitional period from the loose picking to the fast
picking.

Claims

1. A method for shed opening in a pile fabric loom,
wherein the pile fabric loom includes a plurality of
heald frames (4A, 4B, 4C, 4D) through which ground
warp yarns (TG) and pile warp yarns (TP) are insert-
ed, a plurality of drive devices driving the respective
heald frames (4A, 4B, 4C, 4D), and a shedding con-
troller (C4) controlling the drive devices separately
so as to open and close a shed of the ground warp
yarns (TG) and a shed of the pile warp yarns (TP),
and forms piles by loose picking (L1, L2) of a plurality
of times and fast picking (F) of one time that are
performed in conjunction with forward and backward
movement of cloth fell, the loose picking (L1, L2)
being followed by the fast picking (F),
characterized by
setting cross timing (K2) to close the shed of the
ground warp yarns (TG) earlier than cross timing
(K1) to close the shed of the pile warp yarns (TP) at
least during a transitional period from the loose pick-
ing (L2) to the fast picking (F).

2. The method for the shed opening in the pile fabric
loom according to claim 1, characterized by setting
the cross timing (K2) to close the shed of the ground
warp yarns (TG) constantly earlier than the cross
timing (K1) to close the shed of the pile warp yarns
(TP) during a period other than the transitional peri-
od.

3. The method for the shed opening in the pile fabric
loom according to claim 2, characterized by shifting
a phase of a predetermined shedding movement of
the ground warp yarns (TG) to set the cross timing
(K2) to close the shed of the ground warp yarns (TG)
earlier than the cross timing (K1) to close the shed
of the pile warp yarns (TP).

4. The method for the shed opening in the pile fabric
loom according to any one of claims 1 through 3,
characterized in that the drive devices include re-
spective shedding motors (M4, M5, M6, M7) that are
connected to the respective heald frames (4A, 4B,
4C, 4D).

11 12 



EP 3 112 511 A1

8



EP 3 112 511 A1

9



EP 3 112 511 A1

10



EP 3 112 511 A1

11



EP 3 112 511 A1

12



EP 3 112 511 A1

13



EP 3 112 511 A1

14

5

10

15

20

25

30

35

40

45

50

55



EP 3 112 511 A1

15

5

10

15

20

25

30

35

40

45

50

55



EP 3 112 511 A1

16

REFERENCES CITED IN THE DESCRIPTION

This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

• JP 2002173849 A [0002]


	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

