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(54) Driving device for terry motion members in cloth- �shifting-�type pile loom

(57) A driving device for let- �off-�side and take-�up- �side
terry motion members (15, 16) included in a cloth- �shift-
ing-�type pile loom (1) includes drive- �transmission mech-
anisms (20, 30) provided respectively for the two terry
motion members (15, 16) and both linked to a driving
shaft (mls) of common driving means (ml) provided for
the two terry motion members (15, 16). The drive-�trans-
mission mechanisms (20, 30) include a rocking member
(18) rocked by the driving means (ml), supporting units
(24, 34) respectively supporting the terry motion mem-
bers (15, 16), and linking means including at least one
linking member (22, 26, 27, 28, 29, 32) that links the
rocking member (18) to the supporting units (24, 34). One
of the drive-�transmission mechanisms (20, 30) corre-
sponding to the let-�off-�side or take- �up- �side terry motion
member (15, 16) is additionally provided with drive-
changing means (40, 50, 60, 70) having a designated
actuator (m2) as a driving source and changing a rocking
position of one of the supporting units (24, 34) included
in the drive-�transmission mechanism (20, 30) with re-
spect to a certain rotary phase of the driving shaft (m1s).
The drive-�changing means (40, 50, 60, 70) is actuated
in a shifting process of the terry motion member (15, 16).
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

�[0001] The present invention relates to driving devices
for terry motion members in cloth- �shifting-�type pile looms.
In particular, the present invention relates to a driving
device for let- �off-�side and take-�up-�side terry motion mem-
bers included in a cloth-�shifting-�type pile loom, the driving
device including drive-�transmission mechanisms provid-
ed respectively for the two terry motion members and
both linked to a driving shaft of common driving means
provided for the two terry motion members. The drive-
transmission mechanisms include a rocking member
rocked by the driving means, supporting units respec-
tively supporting the terry motion members, and linking
means including at least one linking member that links
the rocking member to the supporting units.

2. Description of the Related Art

�[0002] Japanese Unexamined Patent Application
Publication No. 10-331053 (Patent Document 1) disclos-
es an example of such a cloth-�shifting-�type pile loom.
According to the pile loom of Patent Document 1, a
ground- �warp tension roller serving as a let- �off-�side terry
motion member and a cloth guide roller serving as a take-
up-�side terry motion member are respectively supported
by supporting levers (rocking levers) serving as support-
ing units. The supporting levers provided respectively for
the two terry motion members are linked to a common
rocking lever via corresponding linking rods. The rocking
lever is rocked by driving means that includes a driving
motor and a crank unit. When the rocking lever is rocked
by the driving means, the supporting levers are rocked
accordingly, thereby moving the let-�off-�side and take-�up-
side terry motion members.
�[0003] In the pile loom according to Patent Document
1, the let-�off-�side and take-�up- �side terry motion members
are mechanically linked to each other. During a terry mo-
tion, the two terry motion members move while maintain-
ing a fixed distance therebetween. In other words, a re-
lationship between driving modes (driving amounts, drive
timings, driving patterns, etc.) of the two terry motion
members is always constant in a weaving operation.
�[0004] In a loom, a warp tension fluctuates in response
to a shedding motion in each weaving cycle. However,
the pile loom according to Patent Document 1 cannot
actively compensate for the fluctuation of warp tension
in each weaving cycle. As a result, the beating property
for each inserted weft thread may be impaired due to an
insufficient warp tension for a beating operation, or the
warp threads may break if the warp tension at the time
of a shedding motion reaches an excess value.
�[0005] Japanese Unexamined Patent Application
Publication No. 11-172552 (Patent Document 2) and

Japanese Unexamined Patent Application Publication
No. 2-47334 (Patent Document 3) discuss other exam-
ples of a cloth-�shifting-�type pile loom. According to a pile
loom of Patent Document 2, the let-�off-�side and take-�up-
side terry motion members are driven by a terry motion
mechanism, which includes driving means having cam
units respectively provided for the let-�off-�side and take-
up-�side terry motion members and drive-�transmission
mechanisms including, for example, rocking levers that
are rocked by the corresponding cam units. Furthermore,
according to Patent Document 2, regarding the terry mo-
tion mechanism, the cam units are replaceable with mo-
tors, such as servomotors.
�[0006] According to a pile loom of Patent Document 3,
the let-�off-�side and take-�up- �side terry motion members
are not mechanically linked to each other, but are driven
individually with designated driving motors (servomo-
tors).
�[0007] According to Patent Documents 2 and 3, the
driving modes of the let-�off-�side and take- �up-�side terry
motion members can be changed individually to desired
modes. � Therefore, the let-�off-�side terry motion member
can be driven in a movement pattern that compensates
for the fluctuation of warp tension in the shifting process
of the let-�off-�side terry motion member. Accordingly, this
solves the problems existed in the pile loom of Patent
Document 1.
�[0008] However, these conventional examples are still
problematic in that a large magnitude of load is applied
to the driving means. In other words, as is apparent from
Patent Documents 2 and 3, in the prior art, the change-
ability of the individual driving modes of the let-�off-�side
and take-�up- �side terry motion members to desired modes
is generally achieved by driving the two terry motion
members respectively with designated driving means. In
a case where two sets of driving means and drive-�trans-
mission mechanisms provided respectively for the two
terry motion members are independent of each other,
the warp tension or weft tension is directly applied to the
driving means, which means that a large magnitude of
load is applied to the driving means.
�[0009] In detail, during a weaving operation, the let-
off-�side terry motion member receives a force corre-
sponding to the warp tension, and the take-�up-�side terry
motion member receives a force corresponding to the
tension of a woven cloth. In a case where the drive-�trans-
mission mechanisms corresponding to the let- �off-�side
and take-�up-�side terry motion members are mechanically
linked to each other as in the pile loom of Patent Docu-
ment 1, the forces applied to the terry motion members
are balanced out. Thus, the magnitude of load applied
to the driving means due to the tension mentioned above
is small. In contrast, if two sets of driving means and
drive-�transmission mechanisms respectively corre-
sponding to the let-�off-�side and take- �up-�side terry motion
members are provided independent of each other, the
forces acting on the terry motion members are directly
applied to the driving means as a load.
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�[0010] For example, in a case where designated mo-
tors are used as driving sources of the driving means, a
large magnitude of load applied to the driving means may
lead to, for example, an increase in power consumption
or damaging of the driving means at an early stage of
use. On the other hand, if the driving means includes the
cam units as set forth in Patent Document 2, the rotary
shafts of cams and the rocking shafts of the rocking le-
vers, for example, may be subject to a large magnitude
of load. This may lead to an abrasion or damaging of
these shafts at an early stage of use.

SUMMARY OF THE INVENTION

�[0011] Accordingly, it is an object of the present inven-
tion to provide a driving device for let-�off- �side and take-
up-�side terry motion members in a cloth-�shifting-�type pile
loom,� which is given a capability to drive the let-�off-�side
and take-�up-�side terry motion members under different
driving modes while only a small magnitude of load is
applied to driving means.
�[0012] The present invention provides a driving device
for let- �off-�side and take-�up-�side terry motion members
included in a cloth- �shifting-�type pile loom, the driving de-
vice including drive-�transmission mechanisms provided
respectively for the two terry motion members and both
linked to a driving shaft of common driving means pro-
vided for the two terry motion members. The drive-�trans-
mission mechanisms include a rocking member rocked
by the driving means, supporting units respectively sup-
porting the terry motion members, and linking means in-
cluding at least one linking member that links the rocking
member to the supporting units. The driving device is
characterized in that one of the drive-�transmission mech-
anisms corresponding to the let-�off-�side or take- �up-�side
terry motion member is additionally provided with drive-
changing means having a designated actuator as a driv-
ing source and changing a rocking position of one of the
supporting units included in the one of the drive-�trans-
mission mechanisms with respect to a certain rotary
phase of the driving shaft. The drive-�changing means is
actuated in a shifting process of the let-�off-�side or take-
up-�side terry motion member.
�[0013] Furthermore, the drive-�changing means may
include a driven member connected to the linking means
and driven by the actuator so as to move the at least one
linking member included in the linking means, the move-
ment of the one linking member changing a distance be-
tween a connection part for connecting the rocking mem-
ber and the linking means and a connection part for con-
necting the one of the supporting units and the linking
means.
�[0014] Furthermore, the at least one linking member
of the linking means may include a first linking member
and a second linking member. In that case, the driven
member included in the drive-�changing means may be
connected to a connection part between the first linking
member and the second linking member and may be

driven by the actuator so as to change an angle formed
between the first linking member and the second linking
member.
�[0015] Furthermore, the one of the drive-�transmission
mechanisms may be capable of changing a connecting
position of a connection part between the one of the sup-
porting units and the linking means with respect to the
one of the supporting units or a connecting position of a
connection part between the rocking member and the
linking means with respect to the rocking member. More-
over, the drive- �changing means may include a driven
member that is connected to the at least one linking mem-
ber of the linking means whose connecting position with
respect to the one of the supporting units or the rocking
member is changeable, the driven member being driven
by the actuator so as to change the connecting position.
�[0016] According to the present invention, the let-�off-
side and take- �up-�side terry motion members are driven
by common driving means, and are linked to the driving
shaft of the common driving means via the respective
drive-�transmission mechanisms. This implies that the
two terry motion members are mechanically linked to
each other. Accordingly, the forces acting on the terry
motion members due to tension are balanced out, where-
by the magnitude of load applied to the driving means as
a result of these forces is small.
�[0017] Furthermore, in the present invention, one of
the drive-�transmission mechanisms corresponding to the
let- �off-�side or take-�up- �side terry motion member is addi-
tionally provided with the drive-�changing means, which
has the designated actuator as a driving source and
changes a rocking position of one of the supporting units
with respect to a predetermined rotary phase of the driv-
ing shaft. Moreover, since the drive-�changing means is
actuated in a shifting process of the terry motion member,
the driving mode of the terry motion member correspond-
ing to the one of drive-�transmission mechanisms driven
based on the driving means is subject to a change by the
drive-�changing means.� Accordingly, the driving modes
of the two terry motion members are not limited to the
driving mode based on the driving means. Instead, the
driving mode for one of the terry motion members may
be set to a desired mode independently of the driving
mode for the other terry motion member. Accordingly,
this effectively prevents the beating property from being
impaired or the warp threads from breaking.

BRIEF DESCRIPTION OF THE DRAWINGS

�[0018]

Fig. 1 is a side view of a cloth-�shifting- �type pile loom
according to a first embodiment of the present inven-
tion;
Fig. 2 is a schematic diagram showing a relevant
portion of the first embodiment according to the
present invention;
Figs. 3A and 3B are schematic diagrams showing a
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relevant portion of the first embodiment according to
the present invention;
Fig. 4 is a schematic diagram illustrating an operation
of terry motion members according to the first em-
bodiment of the present invention;
Figs. 5A and 5B are schematic diagrams showing a
relevant portion of another embodiment according
to the present invention;
Figs. 6A and 6B are schematic diagrams showing a
relevant portion of another embodiment according
to the present invention;
Figs. 7A and 7B are side views showing a relevant
portion of another embodiment according to the
present invention;
Fig. 8 is a side view showing a relevant portion of
another embodiment according to the present inven-
tion; and
Fig. 9 is a side view showing a relevant portion of
another embodiment according to the present inven-
tion.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

�[0019] Embodiments of the present invention will now
be described with reference to the drawings.
�[0020] Figs. 1 to 4 illustrate a first embodiment accord-
ing to the present invention. Figs. 1 and 2 show a cloth-
shifting-�type pile loom to which the present invention is
applied. Specifically, Fig. 2 is a schematic diagram show-
ing a relevant portion of the present invention. In Fig. 2,
pile warp threads PT shown in Fig. 1 are not illustrated.
�[0021] Referring to Fig. 1, a cloth-�shifting-�type pile
loom 1 includes an upper pile-�warp beam 2 around which
a plurality of pile warp threads PT are wound in a sheet-
like manner, and a lower ground-�warp beam 3 around
which a plurality of ground warp threads GT are wound
in a sheet-�like manner. � The pile warp threads PT are fed
from the pile-�warp beam 2 and are wound around two
guide rollers 6, 6 and a pile-�warp tension roller 7 disposed
downstream of the guide rollers 6, 6 so as to be supplied
to a cloth fell CF of a woven cloth W via a heald 8 and a
reed 5.
�[0022] On the other hand, the ground warp threads GT
are fed from the ground-�warp beam 3 and are wound
around a ground- �warp tension roller 15, which defines a
let-�off- �side terry motion member. Similar to the pile warp
threads PT, the ground warp threads GT guided by the
tension roller 15 are then supplied to the cloth fell CF via
the heald 8 and the reed 5.
�[0023] Together with each inserted weft thread (not
shown), the pile warp threads PT and the ground warp
threads GT form the woven cloth W. The woven cloth W
is subsequently guided by a cloth guide roller 16, which
defines a take-�up-�side terry motion member, towards a
take- �up roller 11 and guide rollers 12, 13 so as to be
finally taken up by a cloth roller 14.
�[0024] In the pile loom 1 shown in the drawings, the
ground- �warp tension roller 15 (i.e. the let-�off-�side terry

motion member) and the cloth guide roller 16 (i.e. the
take- �up-�side terry motion member) are driven together
with a common designated driving motor m1 that is in-
dependent of a driving source for the pile loom 1. Each
of the terry motion members is provided with a drive-
transmission mechanism which connects the terry mo-
tion member to the driving motor m1.
�[0025] The driving motor m1 is fixed to a base frame
of the pile loom 1, and has an output shaft m1s (driving
shaft) to which a rocking lever 18 serving as a rocking
member is attached. The rocking lever 18 is used in com-
mon between a drive-�transmission mechanism 20 cor-
responding to the ground- �warp tension roller 15 and a
drive-�transmission mechanism 30 corresponding to the
cloth guide roller 16.
�[0026] The drive- �transmission mechanism 20 includes
the rocking lever 18, a pair of supporting levers 24 serving
as a supporting unit for supporting the ground- �warp ten-
sion roller 15, and linking means defined by linking rods
22, 26 that link the rocking lever 18 and the supporting
levers 24. The supporting levers 24 are provided with a
rocking shaft 24a, such that the supporting levers 24 are
supported respectively by opposite side frames (not
shown) of the pile loom 1 in a rocking fashion via the
rocking shaft 24a. The ground- �warp tension roller 15 has
its opposite ends respectively supported by the pair of
supporting levers 24 (only one of which is shown in Fig.
1). Although there are actually two supporting levers 24
in the present invention, since only one of the supporting
levers 24 is shown, the description below will refer to the
one of the supporting levers 24 in order to provide an
easier understanding of the description.
�[0027] As shown in the drawings, in the first embodi-
ment, the linking means for linking the rocking lever 18
and the supporting lever 24 includes the linking rod 22
serving as a first linking member and the linking rod 26
serving as a second linking member. The linking rods 22
and 26 are rotatably connected to each other. A connec-
tion part between the linking rod 22 and the linking rod
26 will be referred to as a connection part CP1 hereinaf-
ter.
�[0028] One end of the supporting lever 24 opposite to
an end with the rocking shaft 24a is rotatably connected
to the linking rod 26. A connection part between the sup-
porting lever 24 and the linking rod 26 will be referred to
as a connection part CP2 hereinafter. On the other hand,
one end of the rocking lever 18 opposite to an end con-
nected with the output shaft m1s of the driving motor m1
is rotatably connected to the linking rod 22. A connection
part between the rocking lever 18 and the linking rod 22
will be referred to as a connection part CP3 hereinafter.
The connection part CP3 is positionally adjustable in the
longitudinal direction of the rocking lever 18.
�[0029] The drive- �transmission mechanism 30 includes
the rocking lever 18, a pair of supporting levers 34 serving
as a supporting unit for supporting the cloth guide roller
16, and a linking rod 32 serving as a linking member for
linking the rocking lever 18 and the supporting levers 34.
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�[0030] Similar to the supporting levers 24, the support-
ing levers 34 are provided with a rocking shaft 34a, such
that the supporting levers 34 are supported respectively
by the opposite side frames (not shown) of the pile loom
1 in a rocking fashion via the rocking shaft 34a. The cloth
guide roller 16 has its opposite ends respectively sup-
ported by the pair of supporting levers 34. Similar to the
supporting levers 24, since only one of the supporting
levers 34 is shown, the description below will refer to the
one of the supporting levers 34 in order to provide an
easier understanding of the description. One end of the
supporting lever 34 opposite to an end provided with the
rocking shaft 34a is rotatably connected to a first end of
the linking rod 32. A connection part between the sup-
porting lever 34 and the linking rod 32 will be referred to
as a connection part CP5 hereinafter. On the other hand,
a second end of the linking rod 32 is rotatably connected
to the end of the rocking lever 18 opposite to the end
connected with the output shaft m1s. A connection part
between the linking rod 32 and the rocking lever 18 will
be referred to as a connection part CP4 hereinafter. In
other words, the supporting lever 34 is linked with the
rocking lever 18 via a single linking rod 32. The connec-
tion part CP4 is positionally adjustable in the longitudinal
direction of the rocking lever 18.
�[0031] In a driving device for the terry motion members
in the cloth-�shifting-�type pile loom 1 according to the first
embodiment described above, the drive-�transmission
mechanism 20 corresponding to the ground-�warp ten-
sion roller 15 (i.e. the let- �off- �side terry motion member)
is additionally provided with drive-�changing means 40.
In detail, the drive-�changing means 40 changes a driving
mode of the ground-�warp tension roller 15 driven by the
driving motor m1.
�[0032] The drive-�changing means 40 includes an aux-
iliary motor m2 serving as a designated actuator, a rock-
ing lever 42 attached to an output shaft m2s of the aux-
iliary motor m2, and a linking lever 44 rotatably connected
to one end of the rocking lever 42 opposite to an end
connected to the output shaft m2s. A connection part
between the linking lever 44 and the rocking lever 42 will
be referred to as a connection part CP6 hereinafter. In
this case, the linking lever 44 that is driven by the auxiliary
motor m2 via the rocking lever 42 corresponds to a driven
member according to the present invention. One end of
the linking lever 44 opposite to an end adjacent to the
connection part CP6 is rotatably connected to the con-
nection part CP1 between the linking rod 22 and the link-
ing rod 26.
�[0033] According to the drive- �changing means 40, for
example, � when the output shaft m1s of the driving motor
m1 is at a predetermined rotary phase, if the auxiliary
motor m2 rocks the rocking lever 42 so as to shift the
connection part CP1, an angle formed between the link-
ing rod 22 and the linking rod 26 changes. Accordingly,
this changes the distance between the connection part
CP3 of the rocking lever 18 and the linking rod 22 and
the connection part CP2 of the supporting lever 24 and

the linking rod 26. As a result, a rocking position of the
supporting lever 24 with respect to that rotary phase of
the output shaft m1s is changed.
�[0034] An operation of the driving device for the terry
motion members will now be described with reference to
Figs. 2 to 4. Specifically, Fig. 2 illustrates a state in which
the drive-�changing means 40 is not actuated. Moreover,
in Fig. 2, a solid line corresponds to a fast-�pick beating
motion, whereas a dashed line corresponds to a loose-
pick beating motion.
�[0035] In Fig. 2, when the output shaft m1s of the driv-
ing motor m1 is rotated clockwise by a predetermined
amount from a state in which the two terry motion mem-
bers are at their positions for loose-�pick beating motion,
the rocking lever 18 is rocked from a position indicated
by the dashed line to a position indicated by the solid line.
�[0036] In response to the rocking motion of the rocking
lever 18, the supporting lever 34 linked with the rocking
lever 18 via the linking rod 32 is rocked around the rocking
shaft 34a by an angle corresponding to the rocked angle
of the rocking lever 18. Thus, the cloth guide roller 16 is
shifted to a position for fast- �pick beating motion indicated
by the solid line. In this case, the rotational amount of the
output shaft m1s is set to an amount necessary for shift-
ing the cloth guide roller 16 from the loose- �pick beating
position to the fast- �pick beating position.
�[0037] Moreover, in response to the rocking motion of
the rocking lever 18, the connection part CP1 linked with
the connection part CP3 via the linking rod 22 is also
shifted by an amount corresponding to the rocked angle
of the rocking lever 18. In this case, since the drive-
changing means 40 is in a non- �actuated mode in Fig. 2,
the rocking lever 42 is maintained in position by the aux-
iliary motor m2 so that the connection part CP6 between
the rocking lever 42 and the linking lever 44 is fixed in
position. Consequently, the connection part CP1 re-
volves around the connection part CP6 along a prede-
termined trajectory line having the length of the linking
lever 44 as the radius. In response to the revolving motion
of the connection part CP1, the supporting lever 24 linked
with the connection part CP1 via the linking rod 26 is
rocked, thereby shifting the ground-�warp tension roller
15 to its fast- �pick beating position indicated by the solid
line.
�[0038] When the two terry motion members 15, 16 are
shifted in this manner, the cloth fell CF set at a position
indicated by line b is accordingly shifted to a position
indicated by line a, which corresponds to a beating po-
sition of the reed 5. A fast- �pick beating operation is then
performed in this state. After the fast- �pick beating oper-
ation, the driving motor m1 rotates the output shaft m1s
counterclockwise so that the rocking lever 18 is driven in
the reverse direction. Thus, the two terry motion mem-
bers 15, 16 are shifted back to their loose-�pick beating
positions indicated by the dashed line, whereby the cloth
fell CF is shifted to its loose-�pick beating position that is
distant from the beating position. Consequently, by driv-
ing the driving motor m1 back and forth at predetermined
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timings, the ground- �warp tension roller 15 and the cloth
guide roller 16 are shifted accordingly in a back-�and-�forth
fashion. This reciprocates the cloth fell CF so as to form
piles on the woven cloth W.
�[0039] The supporting lever 34, which supports the
cloth guide roller 16, and the rocking lever 18 included
in the drive-�transmission mechanism 30 are directly
linked with each other via the linking rod 32. Thus, a driv-
ing mode of the cloth guide roller 16 is constantly deter-
mined by a driving mode of the driving motor m1. There-
fore, the drive-�start and drive-�end timings of the cloth
guide roller 16 are the same as the rotation timings of
the output shaft m1s, and a movement pattern of the cloth
guide roller 16 corresponds to the rotation of the output
shaft m1s. In other words, a relationship between the
driving mode of the cloth guide roller 16 and the rotation
of the output shaft m1s is always constant.
�[0040] On the other hand, because the drive-�transmis-
sion mechanism 20 corresponding to the ground- �warp
tension roller 15 is additionally provided with the drive-
changing means 40, the driving mode of the ground-�warp
tension roller 15 is changeable. The changeability of the
driving mode of the ground-�warp tension roller 15 will be
described below in detail with reference to Figs. 3 and 4.
�[0041] Figs. 3A and 3B respectively show a compari-
son between a non-�actuated mode of the drive-�changing
means 40 and an actuated mode of the drive- �changing
means 40. In Figs. 3A and 3B, a dashed line corresponds
to a fast-�pick beating motion, a dotted line corresponds
to a loose-�pick beating motion, and a solid line corre-
sponds to a state in which the output shaft m1s of the
driving motor m1 is rotated clockwise by an angle θ1 from
a state of loose-�pick beating motion.
�[0042] An upper half of Fig. 4 shows a movement pat-
tern of the cloth guide roller 16, whereas a lower half
shows a movement pattern of the ground-�warp tension
roller 15. Moreover, the lower half is additionally provided
with a dotted line which shows a movement pattern of
the ground-�warp tension roller 15 when the drive-�chang-
ing means 40 is in a non-�actuated mode. An angle θ0
indicates a rotational angle of a main shaft of the loom 1
when the output shaft m1s of the driving motor m1 is
rotated clockwise by the angle θ1 from the state of loose-
pick beating motion.
�[0043] In Fig. 4, the fast-�pick beating position and the
loose-�pick beating position of the ground-�warp tension
roller 15 (that is, a shifting amount of the ground-�warp
tension roller 15) are the same between the actuated
mode and the non- �actuated mode of the drive-�changing
means 40, but the movement pattern for the shifting proc-
ess of the ground-�warp tension roller 15 is different be-
tween the two modes. An "F POSITION" in Fig. 4 refers
to the positions of the ground- �warp tension roller 15 and
the cloth guide roller 16 for fast-�pick beating motion, and
an "L POSITION" refers to the positions of the ground-
warp tension roller 15 and the cloth guide roller 16 for
loose-�pick beating motion.
�[0044] A rocking motion of the supporting lever 24 for

shifting the ground-�warp tension roller 15 is based on a
movement of the connection part CP1 directly linked with
the supporting lever 24 via the linking rod 26. As de-
scribed above, when the drive-�changing means 40 is in
a non-�actuated mode (Fig. 3A), the connection part CP1
revolves around the connection part CP6 in response to
the rotation of the output shaft m1s. Thus, the relationship
between the predetermined rotary phase of the output
shaft m1s and the rocking position of the supporting lever
24 is constantly the same, such that the ground-�warp
tension roller 15 is constantly shifted to a position corre-
sponding to each rotary phase of the output shaft m1s
of the driving motor m1. In other words, as long as the
drive-�transmission mechanism 20 is not structurally
changed, a position of the ground-�warp tension roller 15
corresponding to a certain rotary phase of the output shaft
m1s of the driving motor m1 is always constant. For ex-
ample, referring to Fig. 3A, when the output shaft m1s is
rotated by the angle θ1 from a phase corresponding to
a loose-�pick beating motion, the ground-�warp tension
roller 15 will always be disposed at a position shown with
the solid line. The term "non-�actuated mode" of the drive-
changing means 40 refers to a state in which a rotary
phase of the output shaft m2s is maintained so as to
retain the rocking lever 42 at an initial position shown in
Fig. 3A. Therefore, the non- �actuated mode is different
from a state in which the power of the drive-�changing
means 40 itself is turned off (i.e. a power- �off state).
�[0045] In contrast, when the drive-�changing means 40
is actuated in the shifting process of the ground-�warp
tension roller 15, the connection part CP1 is moved by
the auxiliary motor m2 via the linking lever 44 and the
rocking lever 42 in addition to the above-�referenced
movement in the non-�actuated mode. Thus, the move-
ment of the connection part CP1 is a combination of a
revolution around the connection part CP6 by means of
the driving motor m1 and a revolution around the con-
nection part CP3 by means of the auxiliary motor m2.
�[0046] In this case, in a state where the output shaft
m1s is at a certain rotary phase in the shifting process
of the ground-�warp tension roller 15, the position of the
connection part CP1 in this state is different from the
position of the connection part CP1 on the trajectory line
when the drive-�changing means 40 is in a non- �actuated
mode. Thus, the rocking position of the supporting lever
24 (i.e. the position of the ground-�warp tension roller 15)
directly linked with the connection part CP1 and the con-
nection part CP2 is also different from the position thereof
when the drive-�changing means 40 is in a non- �actuated
mode. For example, referring to Fig. 3B, if the auxiliary
motor m2 is driven such that the output shaft m2s of the
auxiliary motor m2 is rotated by an angle θ2 at a point at
which the output shaft m1s is rotated by the angle θ1
from the position corresponding to the loose-�pick beating
motion, the ground-�warp tension roller 15 is positioned
closer towards the cloth fell CF by a distance x in com-
parison to the state in Fig. 3A in which the drive-�changing
means 40 is in a non-�actuated mode.
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�[0047] The above description is based on the relation-
ship between the connection part CP1 and the connec-
tion part CP2. On the other hand, if the operation is de-
scribed based on the connection part CP3, when the po-
sition of the connection part CP1 changes with respect
to the position of the connection part CP3 corresponding
to the predetermined rotary phase of the output shaft
m1s, the distance between the connection part CP3 and
the connection part CP2 (i.e. the distance between the
connection parts for the rocking lever 18 and the sup-
porting lever 24) changes in accordance with an angle
formed between the linking rod 22 and the linking rod 26.
Therefore, the rocking position of the supporting lever 24
also changes in accordance with the position of the con-
nection part CP1.
�[0048] The position of the connection part CP1 that
affects the rocking position of the supporting lever 24 is
changed in accordance with a rotary phase of the output
shaft m2s of the auxiliary motor m2. Thus, the rotary
phase of the output shaft m2s of the auxiliary motor m2
is set such that the ground-�warp tension roller 15 is set
to a desired position after each rotation in a reciprocation
process of the driving motor m1 (i.e. each shifting in the
reciprocation process of the ground-�warp tension roller
15). The auxiliary motor m2 is driven under a driving pat-
tern corresponding to the set rotary phase so that the
ground- �warp tension roller 15 can be driven in a move-
ment pattern that is different from a movement pattern in
which the ground-�warp tension roller 15 is driven with
only the driving motor m1.
�[0049] For example, referring to Fig. 4, in each weaving
cycle where the ground-�warp tension roller 15 is shifted
from its loose-�pick beating position to fast-�pick beating
position, the driving pattern of the auxiliary motor m2 is
set such that the shifting distance for the ground-�warp
tension roller 15 is set to a smaller amount for the first
half of the cycle in order to compensate for an increase
in warp tension caused by a shedding motion. On the
other hand, the shifting distance is set to a larger amount
for the second half so that the ground-�warp tension roller
15 can properly reach its fast-�pick beating position.

Other Embodiments

�[0050] The first embodiment is directed to an example
in which the drive-�changing means 40 is actuated to
change the movement pattern for a shifting process of a
terry motion member in order to compensate for fluctu-
ation of warp tension caused by a shedding motion. How-
ever, the present invention is not limited to the change-
ability of the movement pattern, and may alternatively be
applied to a changeability of the shifting distance of a
terry motion member.
�[0051] For example, in a case where a weaving con-
dition (ex. a shedding pattern, a weft density, or a rota-
tional speed of the loom 1) is changed during an operation
of the loom 1, the warp tension at the time of a fast-�pick
beating motion may change from the warp tension prior

to the change in the weaving condition. For example, a
low warp tension may impair the beating property for in-
serted weft threads, whereas a high warp tension may
cause the warp threads to break in response to an impact
of a beating motion. Referring to Figs. 5A and 5B, to solve
these problems, the fast-�pick beating position of the
ground-�warp tension roller 15 is set in correspondence
with the tension of warp threads after the change in the
weaving condition, and the auxiliary motor m2 is driven
so that the position of the ground-�warp tension roller 15
is different from the position thereof before the changing
of the weaving condition.
�[0052] In response to the changed weaving condition,
there is also a case where the warp tension changes in
the shifting process of the terry motion members. There-
fore, in that case, the driving pattern of the auxiliary motor
m2 for changing the movement pattern of the ground-
warp tension roller 15 as described in the first embodi-
ment may include a plurality of set patterns including a
pattern corresponding to the weaving condition to be
changed. A desired driving pattern may be selected in
accordance with the selected weaving condition so that
the auxiliary motor m2 is driven on the basis of the se-
lected driving pattern.
�[0053] According to the present invention, in addition
to the movement pattern or the shifting distance of a terry
motion member, the timing for starting the shifting proc-
ess may also be changeable. In detail, referring to Figs.
6A and 6B, when the driving motor m1 is driven in a state
where the ground-�warp tension roller 15 is at its loose-
pick or fast- �pick beating position, the auxiliary motor m2
may be driven so that, in response to the rotation of the
output shaft m1s, the connection part CP1 moves along
a circular- �arc line C which is centered on the connection
part CP2 adjacent to one end of the supporting lever 24
and has the length of the linking rod 26 (i.e. the distance
between the connection parts CP1 and CP2) as the ra-
dius. Consequently, the ground-�warp tension roller 15 is
prevented from being shifted from that position in re-
sponse to the rotation of the output shaft m1s. By utilizing
this feature, a start timing for shifting a terry motion mem-
ber is changeable.
�[0054] In the above embodiments, the linking means
for linking the rocking lever 18 to the supporting lever 24
is defined by the two linking rods (linking members) 22
and 26 that are rotatably connected to each other. More-
over, the drive-�changing means 40 changes the position
of the connection part CP1 so as to change the rocking
position of the supporting lever 24 with respect to the
predetermined rotary phase of the output shaft m1s.
However, the present invention is not limited to these
embodiments. For example, an effective length of the
linking members may be changeable so that the distance
between the connection parts can be changed. Conse-
quently, this allows for the changeability of a driving mode
of a terry motion member.
�[0055] Figs. 7A and 7B illustrate such an example. Re-
ferring to Fig. 7A, the linking means for linking the rocking
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lever 18 to the supporting lever 24 mainly includes the
linking rod 22 and a linking rod 28. The linking rod 22 and
the linking rod 28 have drive-�changing means 50 dis-
posed therebetween. The drive- �changing means 50 lin-
early links the linking rod 22 and the linking rod 28. In
this example, the rocking lever 18 corresponding to the
rocking member according to the present invention is pro-
vided with a rocking shaft 18a, such that the rocking lever
18 is rockably supported by the side frames of the loom
1 via the rocking shaft 18a. Moreover, the rocking lever
18 is linked with the output shaft m1s of the driving motor
m1 via a link 19 and a crank lever 17, and is rocked in
response to a rotation of the output shaft m1s.
�[0056] The drive-�changing means 50 changes an ef-
fective length of the linking rod 28, and includes a housing
52 fixed to an end of the linking rod 22 opposite to the
end adjacent to the connection part CP3; a rotor 58 ro-
tatably disposed inside the housing 52; and an exciting
coil 54 disposed around a periphery of the rotor 58. Fur-
thermore, a plurality of permanent magnets 56 facing the
exciting coil 54 is attached to an outer peripheral surface
of the rotor 58. Accordingly, in this example, a unit con-
sisting of the exciting coil 54 and the permanent magnets
56 functions as the designated actuator according to the
present invention.
�[0057] The rotor 58 is provided with a concentric
through hole 58a extending longitudinally through the ro-
tor 58. An inner periphery surface of the through hole 58a
is provided with an internal thread portion. On the other
hand, an end of the linking rod 28 opposite to the end
adjacent to the connection part CP2 is provided with an
external thread portion 28a. By screwing the external
thread portion 28a into the through hole 58a of the rotor
58, the linking rod 28 becomes linked with the linking rod
22 via the drive- �changing means 50.
�[0058] In this driving device for the terry motion mem-
bers that is equipped with the drive-�changing means 50,
the rotor 58 is rotated by exciting the exciting coil 54 of
the drive- �changing means 50. In response to this rotation
of the rotor 58, an amount of insertion of the external
thread portion 28a of the linking rod 28 with respect to
the through hole 58a changes. Consequently, this chang-
es the effective length of the linking rod 28, or more spe-
cifically, the length of the linking rod 28 between the drive-
changing means 50 and the supporting lever 24 (con-
nection part CP2), whereby the distance between the
connection part CP3 of the rocking lever 18 and the con-
nection part CP2 of the supporting lever 24 is changed.
In this case, the rotor 58 rotated by the exciting coil 54
and the permanent magnets 56 corresponds to the driven
member according to the present invention. Further-
more, since the amount of insertion of the linking rod 28
with respect to the through hole 58a changes in response
to the rotation of the rotor 58, the linking rod 28 is dis-
placed towards the drive-�changing means 50 (towards
the connection part CP3).
�[0059] Accordingly, when the drive-�changing means
50 is actuated while the ground-�warp tension roller 15 is

being shifted by the driving motor m1, the movement of
the connection part CP2 becomes different from the
movement of the connection part CP3 driven by the driv-
ing motor m1. By utilizing this feature, the driving mode
of the ground-�warp tension roller 15 can be changed to
a desired mode.
�[0060] Alternatively, in Fig. 7, the linking rod 22 may
be omitted. In that case, the drive-�changing means 50
may be disposed at the end of the rocking lever 18 ad-
jacent to connection part CP3. Specifically, the rocking
lever 18 and the supporting lever 24 may be linked to
each other with a single linking member, such that the
effective length of that single linking member is change-
able. Furthermore, in that case, the drive- �changing
means 50 may alternatively be disposed at the end of
the supporting lever 24 adjacent to the connection part
CP2. As a further alternative, two drive-�changing means
50 may be disposed adjacent to the rocking lever 18 and
the supporting lever 24, respectively.
�[0061] In the above embodiments, the rocking position
of the supporting lever 24 with respect to the predeter-
mined rotary phase of the output shaft m1s is changed
by changing the distance between the connection part
CP2 of the rocking lever 18 and the connection part CP3
of the supporting lever 24. However, the present inven-
tion is not limited to this technique. Alternatively, for ex-
ample, the rocking position of the supporting lever 24
with respect to the predetermined rotary phase of the
output shaft m1s may be changed by changing the po-
sition of the connection part CP3 between the rocking
lever 18 and a linking member in the longitudinal direction
of the rocking lever 18.
�[0062] Fig. 8 illustrates another embodiment in which
the rocking lever 18 and the supporting lever 24 are linked
to each other with a single linking member defined by a
linking lever 27. Thus, the distance between the connec-
tion part CP2 and the connection part CP3 is fixed. The
rocking lever 18 is provided with a slit 18b extending in
the longitudinal direction of the rocking lever 18. One end
of the linking lever 27 is provided with a pin 27a which
engages with the slit 18b, whereby the rocking lever 18
and the linking lever 27 are linked to each other.
�[0063] In this embodiment, one of the drive-�transmis-
sion mechanisms having the above- �described structure
is additionally provided with drive-�changing means 60.
The drive-�changing means 60 has substantially the same
structure as the drive-�changing means 40, and includes
a linking lever 64 serving as the driven member according
to the present invention. The linking lever 64 is rotatably
linked with the linking lever 27.
�[0064] According to this structure, when the linking le-
ver 64 is moved by the auxiliary motor m2, the pin 27a
of the linking lever 27 linked with the linking lever 64 slides
along the slit 18b of the rocking lever 18. Thus, the dis-
tance between the connection part CP3 and the rocking
shaft 18a changes, thereby changing the rocking angle
of the rocking lever 18. Since this changes the rocking
angle of the supporting lever 24 with respect to the rota-
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tional amount of the output shaft m1s of the driving motor
m1, the rocking position of the supporting lever 24 with
respect to the predetermined rotary phase of the output
shaft m1s is changed from a rocking position prior to the
actuation of the drive-�changing means 60. Accordingly,
by utilizing this changeability of the rocking angle, a rotary
phase of the output shaft m2s can be set for each relevant
point in the shifting process of a terry motion member.
Thus, a desired movement pattern of a terry motion mem-
ber that is not limited by the driving of the driving motor
m1 can be attained.
�[0065] Fig. 9 illustrates another embodiment in which
drive-�changing means 70 is provided for changing the
position of a connection part between the rocking lever
18 and a linking rod 29. The drive-�changing means 70
includes a screw member 72 that is disposed in the slit
18b of the rocking lever 18 and is rotated by driving
means, not shown; and a driven member 74 having a
through hole provided with an internal thread portion. The
screw member 72 is screwed in the through hole so as
to be engaged with the internal thread portion. The driven
member 74 is connected to the linking rod 29, which is
connected to the supporting lever 24. In other words, the
rocking lever 18 and the linking rod 29 are linked to each
other via the drive-�changing means 70.
�[0066] According to this structure, when the screw
member 72 is rotated, the driven member 74 moves in
the longitudinal direction of the screw member 72, there-
by changing the position of the connection part CP3 be-
tween the linking rod 29 and the rocking lever 18. Con-
sequently, the distance between the connection part CP3
and the rocking shaft 18a changes. This embodiment
shown in Fig. 9 achieves the same advantage as the
embodiment shown in Fig. 8.
�[0067] In the embodiments shown in Figs. 8 and 9, the
position of the connection part between the rocking lever
18 and the corresponding linking member is changed so
as to change the rocking position of the rocking lever 18
with respect to the predetermined rotary phase of the
output shaft m1s of the driving motor m1. Alternatively,
based on the same structure as above, the position of
the connection part between the supporting lever 24 and
the corresponding linking member may be changeable.
This alternative embodiment achieves the same advan-
tage as the embodiments shown in Figs. 8 and 9.
�[0068] In the above embodiments, the designated driv-
ing motor m1 is used as common driving means for driv-
ing the let-�off-�side and take-�up-�side terry motion mem-
bers. Alternatively, the present invention is applicable to
a loom in which the terry motion members are driven by
a main shaft of the loom, or in other words, are driven by
a main motor of the loom.
�[0069] Although the above embodiments are directed
to the ground-�warp tension roller 15 serving as the let-
off-�side terry motion member whose driving mode is
changeable, the present invention is also applicable to
the drive-�transmission mechanism corresponding to the
cloth guide roller 16 serving as the take-�up- �side terry mo-

tion member. In that case, the driving mode of the cloth
guide roller 16 is changeable.
�[0070] Furthermore, the designated actuator serving
as a driving source for the drive-�changing means is not
limited to a rotary-�type actuator as in the above embod-
iments, and may alternatively be a linear motor.
�[0071] The technical scope of the present invention is
not limited to the above embodiments, and modifications
are permissible within the scope and spirit of the present
invention.

Claims

1. A driving device for let- �off-�side and take-�up-�side terry
motion members (15, 16) included in a cloth-�shifting-
type pile loom (1), the driving device including drive-
transmission mechanisms (20, 30) provided respec-
tively for the two terry motion members (15, 16) and
both linked to a driving shaft (m1s) of common driving
means (m1) provided for the two terry motion mem-
bers (15, 16), wherein the drive-�transmission mech-
anisms (20, 30) include a rocking member (18)
rocked by the driving means (m1), supporting units
(24, 34) respectively supporting the terry motion
members (15, 16), and linking means including at
least one linking member (22, 26, 27, 28, 29, 32) that
links the rocking member (18) to the supporting units
(24, 34), �
wherein the driving device is characterized in that
one of the drive-�transmission mechanisms (20, 30)
corresponding to the let- �off-�side or take-�up-�side terry
motion member (15, 16) is additionally provided with
drive-�changing means (40, 50, 60, 70) having a des-
ignated actuator (m2) as a driving source and chang-
ing a rocking position of one of the supporting units
(24, 34) included in said one of the drive-�transmis-
sion mechanisms (20, 30) with respect to a certain
rotary phase of the driving shaft (m1s), the drive-
changing means (40, 50, 60, 70) being actuated in
a shifting process of the let-�off-�side or take-�up-�side
terry motion member (15, 16).

2. The driving device according to Claim 1, wherein the
drive-�changing means (40, 50, 60, 70) includes a
driven member (44, 58, 64, 74) connected to the link-
ing means and driven by the actuator (m2) so as to
move said at least one linking member (22, 26, 27,
28, 29, 32) included in the linking means, the move-
ment of said at least one linking member (22, 26, 27,
28, 29, 32) changing a distance between a connec-
tion part (CP3) for connecting the rocking member
(18) and the linking means and a connection part
(CP2) for connecting said one of the supporting units
(24, 34) and the linking means.

3. The driving device according to Claim 2, wherein
said at least one linking member (22, 26, 27, 28, 29,
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32) of the linking means includes a first linking mem-
ber (22) and a second linking member (26), and
wherein the driven member (44) included in the
drive- �changing means (40) is connected to a con-
nection part (CP1) between the first linking member
(22) and the second linking member (26) and is driv-
en by the actuator (m2) to change an angle formed
between the first linking member (22) and the second
linking member (26).

4. The driving device according to Claim 1, wherein
said one of the drive-�transmission mechanisms (20,
30) is capable of changing a connecting position of
a connection part (CP2) between said one of the
supporting units (24, 34) and the linking means with
respect to said one of the supporting units (24, 34)
or a connecting position of a connection part (CP3)
between the rocking member (18) and the linking
means with respect to the rocking member (18), and
wherein the drive-�changing means (40, 50, 60, 70)
includes a driven member (44, 58, 64, 74) that is
connected to said at least one linking member (22,
26, 27, 28, 29, 32) of the linking means whose con-
necting position with respect to said one of the sup-
porting units (24, 34) or the rocking member (18) is
changeable, the driven member (44, 58, 64, 74) be-
ing driven by the actuator (m2) so as to change said
connecting position.
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