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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to aloom roll sup-
porting device that guides warp drawn out from a let-off
beam.

2. Description of the Related Art

[0002] In one type of roll supporting device that guides
warp drawn out from a let-off beam, both shaft sections
of a roll are supported by respective ends of a pair of
levers. The roll is rotatably supported through first bear-
ings provided at the shaft sections, and the pair of levers
are supported by respective frames through second
bearings. The supporting device detects warp tension by
detecting through the levers a load applied to the roll. In
addition, it swings the roll in a front-back direction to per-
form what is called an "easing motion," thereby reducing
a change in a warp path length, caused by a shedding
motion of the warp, as a result of which variation in the
warp tension is restricted.

[0003] In Japanese Unexamined Patent Application
Publication No. 5-51845, a roll supporting device further
comprises a pair of second levers by which the pair of
levers are supported through the second bearings. The
pair of second levers are supported by the respective
frames through third bearings, and one tension detector
connects the second lever and the frame to each other.
Further, the pair of levers are connected to easing rods.
While the roll is rotated by the warp, it is subjected to an
easing motion as the pair of levers swing.

[0004] Even if the roll is rotated by the warp, and the
warp that is drawn out from the let-off beam reaches in
a crossed state the roll, the warp is guided in a direction
in which the crossed state is cancelled by the rotation of
the roll. This can reduce strong rubbing between portions
of the warp, and the occurrence of thread breakage and
fluffs.

[0005] However, when a weaving condition specifies
the use of a relatively thick warp, it is generally known
that the following is desirable: the roll does not rotate,
that is, the roll is fixed with respect to the pair of levers.
When the roll does not rotate, movement of the warp in
a front-back direction is restricted by friction force be-
tween the roll and the warp, so that, during a beating-up
operation, movement of the warp towards a cloth fell by
a reed is restricted. This improves the beating-up per-
formance of the reed, so that a high-quality fabric cloth
is obtained.

[0006] Since the roll is switched to a rotatable state or
to an unrotatable state depending upon the weaving con-
dition, in Japanese Examined Patent Application Publi-
cation No. 60-28941 (hereinafter referred to as JP
60-28941B), two members, each having a semi arc sur-
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face, are used to form the pair of levers, which rotatably
support the roll through the first bearings provided at the
roll shaft sections, at locations where the pair of levers
are separated from the first bearings in an axial direction.
The semi arc surfaces face each other and surround the
roll shaft sections, and the two members are joined
through bolts. The bolts are tightened to bring the semi
arc surfaces close to each other to clamp the roll shaft
sections through brake shoes provided at the semi arc
surfaces. This causes the roll to be set in the unrotatable
state relative to the two members, that is, the levers, so
that this structure is used under a weaving condition that
specifies the use of a relatively thick warp. The bolts are
loosened to separate the semi arc surfaces from each
other to separate the brake shoes from the roll shaft sec-
tions. This makes it possible for the roll to rotate and to
be used in a weaving condition that specifies the use of
a relatively thin warp.

[0007] However, in JP 60-28941B, to maintain the
fixed state of the roll against rotational force, produced
by warp tension, by friction force between the roll shaft
sections and the brake shoes, the roll shaft sections must
be satisfactorily clamped by the semi arc surfaces of the
two members. When the clamping force is weak, the roll
is no longer in the fixed state and rotates due to variation
in the warp tension. This causes an ununiform beating-
up operation of the reed, thereby impairing the quality of
the fabric cloth. Therefore, the bolts are tightened with a
large tightening force, and the two members, making up
the levers, and the roll shaft sections are firmly integrated
to each other. Therollis flexed by the warp tension, caus-
ing the roll shaft sections to tilt. Since the levers and the
roll shaft sections are integrated to each other in this way,
the levers tilt as the roll shaft sections are tilted. The sec-
ond bearings are fitted to the levers, and shafts, secured
to frames, pass through the second bearings, so that the
levers are supported by the frames through the second
bearings and the shafts. Therefore, the second bearings
are tilted as the levers are tilted, so that axial lines of the
shafts and the second bearings intersect each other.
Since the levers swing without rotating in one direction,
lubricating oil is not supplied over the entire peripheral
surfaces of the shafts and the entire peripheral surfaces
of the second bearings. This results in the supply of lu-
bricating oil to portions of the shafts and portions of the
second bearings. As a result, partial wearing quickly oc-
curs, thereby inevitably requiring early replacement of
the shafts and the second bearings.

SUMMARY OF THE INVENTION

[0008] Accordingly, itis an object of the present inven-
tion to make it possible to reduce wearing of bearings,
which support a pair of levers, and shafts, which are fitted
to the bearings, when aroll is set in an unrotatable state
at a loom roll supporting device in which the roll, which
guides warp drawn out from a let-off beam, is rotatably
supported by the pair of levers.
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[0009] To this end, according to the present invention,
there is provided a loom roll supporting device in which
two shaft sections of a roll that guides warp drawn out
from a let-off beam are supported at respective ends of
a pair of levers through first bearings fitted to the shaft
sections, and in which the pair of levers are supported
by respective frames through second bearings and shafts
that are fitted to the second bearings. The loom roll sup-
porting device includes an arm that is provided at at least
one end of the roll, that connects the at least one end of
the roll and the corresponding lever to each other, and
that sets the roll in an unrotatable state.

[0010] According to the loom roll supporting device,
since an arm is connected to the lever and an end of the
roll, the roll is set in the unrotatable state relative to the
levers, thereby improving the beating-up performance of
areed, so that a high-quality fabric cloth is obtained. The
roll is flexed by warp tension, causing the axial lines of
the roll shaft sections to tilt. Since the end of the roll and
the lever are connected to each other through the arm,
the tilting of the axial line of the roll resulting from the
warp tension is absorbed as a result of displacement of
the connection portion of the arm with the end of the roll
or the connection portion of the arm with the lever, or as
a result of deformation of the arm, thereby reducing the
effect of the tilting on the lever and, thus, restricting the
tilting of the lever. In other words, as a result of the dis-
placement of either connection portion or the deformation
of the arm, the arm allows the axial line of the roll to tilt.
Therefore, the shaft and the second bearing supporting
the lever are such that their axial lines remain matched
similarly to when the lever and the end of the roll is not
connected to each other by the arm, that is, when the roll
is rotatable. Consequently, partial wearing of the shaft
and the second bearing supporting the lever is reduced,
so that they do not need to be early replaced.

[0011] Inone form, the loom roll supporting device fur-
ther includes an intermediate member that is connected
to the at least one end of the roll, wherein the arm con-
nects the at least one end of the roll and the correspond-
ing lever to each other through the intermediate member.
[0012] According to this form, since an intermediate
member is connected to an end of the roll, and the arm
connects the end of the roll and the lever to each other
through the intermediate member, that is, since the in-
termediate member connected to the end of the roll and
integrated to the roll is provided with a connection portion
with the arm, the roll-side connection portion can be
formed with respect to the arm. Therefore, the connection
portion can be more freely provided. For example, the
connection portion can be provided radially more out-
ward, so the arm can restrict the rotation of the roll with
a smaller force. Therefore, the rigidity of the arm can be
reduced. When arms are provided at both ends of the
roll, the phases of the connection portions between the
arms and the roll, that is, their positions in a circumfer-
ential direction need to match at both ends of the roll.
Since therollis long, it is difficult to mechanically process
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the connection portions so that their phases match at
both ends of the roll. However, since intermediate mem-
bers are connected to the ends of the roll, adjusting the
phases of the intermediate members and the roll makes
it possible for the phases of the connection portions of
the arms and the roll to match at both ends of the roll.
Therefore, it becomes technically possible to provide the
arms at both ends of the roll. In addition, the rotation of
the roll is reliably restricted without the roll being twisted.
Further, since two arms are provided, the rigidity can be
reduced. A method of connecting intermediate members
to the ends of the roll include (1) fitting the intermediate
members to the outer peripheral surfaces of the ends of
the roll and securing them with, for example, bolts, pins,
keys, etc., and (2) securing the intermediate members
to the end surfaces of the roll with, for example, bolts,
pins, etc. In particular, if the intermediate members are
split-fastened by providing one or more slits (which ex-
tend in an axial line direction and radially pass through
the intermediate members from the inner peripheral sur-
faces to the outer peripheral surfaces thereof), fitting the
intermediate members to the ends of the roll, and secur-
ing the intermediate members to the roll with bolts, the
phases between the intermediate members and the roll
can be arbitrarily adjusted. Therefore, the phases at the
connection portions of the arms and the roll can be pre-
cisely matched at both ends of the roll.

[0013] In another form, at least one of a connection
between the arm and the roll side and a connection be-
tween the arm and the corresponding lever is capable of
being broken.

[0014] According to this form, since an end of the roll
and the lever is disconnected, the roll can rotate. There-
fore, it is possible to switch the roll to the rotatable state
or to the unrotatable state in accordance with a weaving
condition, so that a high-quality fabric cloth can be woven.
When an intermediate member is connected to an end
of the roll, and the arm connects the end of the roll and
the lever to each other through the intermediate member,
the arm and the roll are disconnected from each other
by either disconnecting the intermediate member and the
end of the roll from each other or by disconnecting the
intermediate member and the arm from each other.
[0015] In still another form, a direction of extension of
a straight line connecting a connection portion of the arm
and the roll side and a connection portion of the arm and
the corresponding lever intersects a direction of a load
from the warp to the roll.

[0016] The roll is flexed by warp tension, causing the
axial lines of the roll shaft sections to tilt. The connection
portion of the arm with the roll moves as the axial lines
tilts, so that this connection portion is displaced relative
to the connection portion of the arm with the lever. That
is, both connection portions of the arm are relatively dis-
placed. Since one of the connection portions of the arm
is connected to the lever, the roll rotates slightly as a
result of receiving a force that cancels the relative dis-
placement, through the rigidity of the arm, that is, a force
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of the arm opposing an external force. According to this
form, since the direction of extension of a straight line
connecting the connection portion with the roll side and
the connection portion with the lever crosses the direction
of application of a load from the warp to the roll, the rel-
ative displacement is canceled by the slight rotation of
the roll. That is, even if the relative displacement amount
is the same, the larger the angle of intersection between
the extension direction and the load direction, the relative
displacement is overcome by a smaller rotation of the
roll. Therefore, even if the amount of tilting of the axial
line of the roll changes due to a variation in the warp
tension, the stationary state of the roll is maintained, so
that the movement of the warp in contact with the roll is
sufficiently restricted. The intersection angle is desirably
equal to or greater than 15 degrees. Even if the warp
tension varies, the stationary state of the roll is reliably
maintained.

[0017] In still another form, the arm is connected to at
least one of the roll side and the corresponding lever
through a bearing.

[0018] According to this form, the bearing that con-
nects the armto at least either the roll or the lever absorbs
the tilting of the roll shaft section resulting from the flexing
of the roll. As a result, the effect the tilting on the lever is
restricted, so that the tilting of the lever is restricted.
Therefore, partial wearing of the shaft and the second
bearing supporting the lever is restricted. The bearing
may be a spherical bearing, a self-aligning bearing, or a
sliding bearing. The spherical bearing and the self-align-
ing bearing absorb the tilting of the roll shaft section as
a result of a change in an axial core direction. The sliding
bearing has a very small gap for interposing a lubricating
oil film between it and the shaft that is fitted. The very
small gap does not restrict the relative displacement be-
tween the axial line of the sliding bearing and the axial
line of the shaft. Therefore, the tilting of the roll shaft
section is absorbed by the relative displacement between
the axial line of the sliding bearing and the axial line of
the shaft.

[0019] In still another form, the arm is formed of a flex-
ible material.

[0020] According to this form, since the tilting of the
roll shaft section resulting from the flexing of the roll is
absorbed as a result of deformation of the arm, the effect
of the tilting on the lever is reduced. Therefore, partial
wearing of the shaft and the second bearing supporting
the lever is reduced. A flexible member is desirably an
elastic material such as synthetic resin, rubber, a coll
spring, or a leaf spring. By properly setting the elastic
modulus, the tilting of the roll shaft section resulting from
the flexing of the roll is absorbed, thereby reliably restrict-
ing the rotation of the roll.

[0021] In still another form, the pair of levers are sup-
ported by the respective frames through the second bear-
ings and the shafts that are fitted to the second bearings,
the roll supporting device further includes a tension de-
tector, and at least one of the levers is connected to the
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corresponding frame through the tension detector.
[0022] According to this form, force applied to the lever
is detected by a tension detector, and, from a detection
value, force thatis applied to the roll, that is, warp tension
is calculated. When weaving is performed while the roll
is set in the unrotatable state by the arm, the arm allows
tilting of the axial line of the roll as a result of displacement
of either connection portion or deformation of the arm.
Therefore, the roll and the lever are not set in a state in
which they cannot be displaced relative to each other,
thatis, inarigid-body state. Accordingly, similarly to when
weaving is performed while the roll is set in the rotatable
state, the roll shaft section becomes or substantially be-
comes a free end, so that it is supported by the lever
through the first bearing. Consequently, calculation of
the warp tension from the detection value of the tension
detector does not require correction of a formula in ac-
cordance with the rigid-body state of the rolland the lever,
so thatitis possible to use the same formula as that used
when the roll is rotatable, to precisely calculate the warp
tension. In addition, since the effect of the tilting of the
roll shaft on the lever is reduced, the tilting of the lever
is reduced. When the lever tilts, the tension detector re-
ceives a force from a direction that is different from the
detection direction, and deforms in that direction. There-
fore, the detection value is not accurate. However, as
described above, even if the roll is set in the unrotatable
state, the tilting of the lever is restricted. As a result, the
force that the tension detector receives from a direction
that is different from the detection direction is reduced,
so that, similarly to when the roll is set in the rotatable
state, the warp tension can be precisely detected.
[0023] Instillanother form, the pair of levers are swung
by easing driving units around the shafts that are fitted
to the second bearings as swing centers, at least one of
the levers is supported by a second lever through the
second bearing and the shaft that is fitted to the second
bearing, the second lever is supported by the corre-
sponding frame through a third bearing and a shaft that
is fitted to the third bearing, the roll supporting device
further includes a tension detector, and the second lever
is connected to the corresponding frame through the ten-
sion detector.

[0024] According to this form, the pair of levers are
swung by easing driving units around the shafts, fitted to
the second bearings, as swing centers. Force applied to
the roll, that is, force reflecting warp tension is applied to
the shafts serving as the swing centers. The force applied
to the shafts serving as the swing centers acts upon a
second lever as a moment around the shaft, fitted to the
third bearing, as a center, and is detected by the tension
detector. When weaving is performed while the roll is set
in the unrotatable state, the end of the roll and the lever
are connected to each other by the arm, as a result of
which the roll is set in the unrotatable state. The roll and
the lever are not integrated to each other, that is, the roll
and the lever are not in a rigid-body state. Similarly to
when weaving is performed while the roll is set in the
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rotatable state, the roll shaft section becomes or sub-
stantially becomes a free end, so that it is supported by
the lever through the first bearing. Consequently, calcu-
lation of the warp tension from the detection value of the
tension detector does not require correction of a formula
in accordance with the rigid-body state of the roll and the
lever, so that it is possible to use the same formula as
that used when the roll is rotatable, to precisely calculate
the warp tension. In addition, the effect of the tilting of
the roll shaft section on the lever is reduced, and the
effect of the tilting of the roll shaft section on the second
leveris reduced through the second bearing and the shaft
fitted to the second bearing, so that the tilting of the sec-
ond lever is reduced. Even if the roll is set in the unrotat-
able state, the tilting of the second lever is restricted. As
aresult, the force that the tension detector receives from
a direction that is different from the detection direction is
reduced, so that, similarly to when the roll is set in the
rotatable state, the warp tension can be precisely detect-
ed. The easing driving units swing the levers through
easing rods connected to the levers, or swing the levers
by swinging the shafts in a structure in which the levers
and the shafts, fitted to the second bearings, are inte-
grated to each other with bolts, etc.

BRIEF DESCRIPTION OF THE DRAWINGS
[0025]

Fig. 1is a plan view of an entire letting-off apparatus
60 including a supporting device 65 of a tension roll
4 according to a first embodiment of the present in-
vention;

Fig. 2 is a plan view of the left side of the letting-off
apparatus 60;

Fig. 3 is a side view of the left side of the letting-off
apparatus 60;

Fig. 4 is an enlarged view of the main portion of Fig. 2;
Fig. 5is an enlarged view of the main portion of Fig. 3;
Fig. 6 is a side view of the left side of the letting-off
apparatus 60 when the tension roll 4 is switched to
a rotatable state from a state shown in Fig. 3;

Fig. 7 is an enlarged view of a main portion of a sup-
porting device 75 of a tension roll 4 according to a
second embodiment of the present invention;

Fig. 8 is an enlarged view of a main portion of a sup-
porting device 85 of a tension roll 4 according to a
third embodiment of the present invention;

Fig. 9 is an enlarged view of a main portion of a sup-
porting device 95 of a tension roll 4 according to a
fourth embodiment of the present invention;

Fig. 10 is a side view of a letting-off apparatus 100
including a supporting device 105 of a tension roll 4
according to a fifth embodiment of the presentinven-
tion;

Fig. 11 is a side view of a letting-off apparatus 110
including a supporting device 115 according to a
sixth embodiment of the present invention;
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Fig. 12 is a plan view of a letting-off apparatus 120
including a supporting device 125 according to a sev-
enth embodiment of the present invention; and

Fig. 13 is a plan view of a letting-off apparatus 130
including a supporting device 135 according to an
eighth embodiment of the present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0026] Embodiments of the presentinvention will here-
under be described with reference to the drawings. Figs.
1 to 6 illustrate a letting-off apparatus 60 including a roll
supporting device 65 according to a first embodiment of
the present invention. Fig. 1 is a plan view of the entire
letting-off apparatus 60 of a loom, and is partly in cross
section. Fig. 2 is a plan view of the left side of the letting-
off apparatus 60 as viewed from a side of a take-up ap-
paratus (not shown). Fig. 3 is a side view of the left side
of the letting-off apparatus 60. Figs. 4 and 5 and enlarged
views of main portions of Figs. 2 and 3. Fig. 6 shows a
state in which connection of an end of a roll and a lever
is broken, so that the roll is set in a rotatable state.
[0027] The letting-off apparatus 60 includes a let-off
beam 2, a back roll 3, and a tension roll 4, which corre-
sponds to a roll according to the present invention. Warp
W drawn out from the let-off beam 2 reaches the tension
roll 4 through the back roll 3, is bent by the tension roll
4, and is sent to a shedding apparatus, so that a warp
shed is formed. Rotation of the let-off beam 2 is controlled
to control warp tension. Thatis, if a detected warp tension
is greater than a set value, the rotation of the let-off beam
2 is increased to increase a let-off speed of the warp W.
In contrast, if the detected warp tension is less than the
set value, the rotation of the let-off beam 2 is reduced to
reduce the let-off speed of the warp W.

[0028] To restrict warp tension variation caused by
shedding motion during one rotation of the loom, an eas-
ing mechanism is provided. In the easing mechanism,
easingrods 9 reciprocate in a front-back direction by eas-
ing driving units (not shown) using, for example, cam
mechanisms, and a pair of tension levers 5, which sup-
port both shaft sections 4b of the tension roll 4, are con-
nected to the easing rods 9, so that the tension roll 4
swings in the front-back direction. This reduces a change
in warp path length resulting from the shedding motion,
so that a variation in the warp tension is reduced. A load
cell 27, serving as a tension detector, is provided at the
left side of the loom to detect the warp tension.

[0029] Shafts 8 are secured to left and right frames 1
through setscrews 25. Needle bearings 15 are fitted, re-
spectively, to a boss 6a of a tension detecting lever 6
(disposed at the left side of the loom and serving as a
second lever according to the present invention) and to
a boss 30a of a holding lever 30 (disposed at the right
side of the loom). The shafts 8 are fitted to the respective
needle bearings 15. By this, the tension detecting lever
6 and the holding lever 30 are supported by the frames
1 through the needle bearings 15 and the shafts 8. The
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needle bearings 15 and the shafts 8 correspond to third
bearings according to the present invention and shafts
that are fitted to the third bearings. Shafts 7 are secured
to the tension detecting lever 6 and the holding lever 30
with setscrews 24. The tension levers 5, disposed at the
left and right sides of the loom and corresponding to a
pair of levers according to the present invention, are pro-
vided with metals 14, formed by sliding bearings. The
shafts 7 are fitted to the metals 14. The metals 14 and
the shafts 7 correspond to second bearings according to
the present invention and shafts that are fitted to the sec-
ond bearings. The tension levers 5 are rotatably support-
ed by the tension detecting lever 6 and the holding lever
30, respectively. The tension levers 5 are also provided
with metals 13 corresponding to first bearings according
to the present invention and formed by sliding bearings.
The shaft sections 4b of the tension roll 4 are fitted to the
metals 13, and the tension levers 5 support the respective
shaft sections 4b of the tension roll 4. The tension de-
tecting lever 6 is connected to the frame 1 with a bolt 21
through the load cell 27 having spherical bearings 16 at
both ends thereof. The holding lever 30 is connected to
the frame 1 with a bolt 21 through a connecting member
31 having spherical bearings 16 at both ends thereof.
The easing rods 9 are connected to the respective ten-
sion levers 5 with bolts 22 through spherical bearings 17.
The tension detecting lever 6 and the holding lever 30
are connected to the frames 1 through the load cell 27
and the connecting member 31, respectively, so that their
displacements are restricted. Consequently, the swing
centers of the tension levers 5, that is, the shafts 7 are
maintained in position without being displaced. There-
fore, the tension roll 4 can perform a predetermined swing
motion, that is, an easing motion due to the easing rods
9. The tension roll 4 moves towards a take-up side during
shedding of the warp W, and towards a side opposite to
the take-up side during closing of the warp W, so that
variation in tension caused by shedding of the warp is
restricted.

[0030] As shown in Fig. 3, the supporting device 65 of
the tension roll 4 according to the first embodiment in-
cludes arms 11 and pairs of spherical bearings 12. The
arms 11 correspond to arms according to the present
invention, and are formed of a plate material. The spher-
ical bearings 12 and both ends of each arm 11 are joined
to each other by, for example, caulking. A pair of roll
attachments 10, serving as intermediate members ac-
cording to the present invention, each have one slit ex-
tending entirely in an axial line direction and radially pass-
ing through the intermediate member from an inner pe-
ripheral surface to an outer peripheral surface. The roll
attachments 10 that are fitted to the outer peripheral sur-
faces of the shaft sections of the tension roll 4 are fas-
tened by bolts 23, and secured and split-fastened to both
shaft sections of the tension roll 4. A side of each roll
attachment 10 is provided with an internal thread 10a,
and each tension lever 5 is provided with a seat that is
provided with an internal thread 5a. The pair of spherical
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bearings 12 of each arm 11 are mounted to the internal
threads 5a and 10a through bolts 20. The arms 11 are
removable with respect to the tension levers 5 and the
roll attachments 10 by the bolts 20.

[0031] As shown in Fig. 5, which is an enlarged view
of the main portion, warp tension T at the let-off-beam-2
side of the warp W and warp tension T at the take-up
side act as forces in a tangential direction of the tension
roll 4, and aresultant of these forces acts upon the tension
roll 4 as a load P. Since the central portion of the tension
roll 4 is flexed in the direction of the load P, and axial
lines of the shaft sections 4b at the ends of the tension
roll 4 are tilted in a direction opposite to the direction of
the load P, axial core positions of the shaft sections 4b
are displaced from AO to A1 by a movement amount e.
Therefore, connection portions of the roll attachments 10
try to move similarly from BO to B1 by a movementamount
e. Consequently, a compression force acts upon the
arms 11 connected to the internal threads 5a of the ten-
sion levers 5, and the arms 11 cause an opposing force
to act upon the roll attachments 10 against the compres-
sion force produced by the roll attachments 10. As a re-
sult, the roll attachments 10 rotate slightly by a rotational
angle v, so that the connection portions of the roll attach-
ments 10 are positioned at B2. The tension roll 4 to which
the roll attachments 10 are split-fastened and secured
rotates slightly while being kept in a flexed state. Due to
the displacement of the roll attachments 10 caused by
the flexing of the tension roll 4, force that is applied to
each arm 11, more specifically, the force that is applied
to each arm 11 through the connection portion BO with
the corresponding roll attachment 10 is divided into a
force actingin a direction connecting a connection portion
Cofthe arm 11 andthetension lever 5 and the connection
portion B0 and a force acting in a direction perpendicular
to the direction connecting the connection portions C and
BO. The force acting in the direction connecting the con-
nection portion C and the connection portion BO acts up-
on each arm 11 as compression force. Since the larger
an intersection angle 6 between the direction of the load
P and the direction of extension of a line BO-C connecting
the connection portions BO and C, the smaller the com-
pression force and the smaller the rotational angle vy of
the tension roll 4, this is desirable. In other words, even
if the amount of flexing of the tension roll 4 varies due to
variation in the warp tension, the change in the rotational
angle yis small, so that the stationary state of the tension
roll 4 is maintained and the movement of the warp W that
contacts the tension roll 4 is sufficiently restricted. The
intersection angle 0 is desirably at least 15 degrees, and
is 30 degrees in the embodiment. At the intersection an-
gle 6 of 90 degrees, the amount of rotation, that is, the
rotational angle vy of the tension roll 4 is a minimum. Al-
though, in the embodiment, the connection portions C of
the arms 11 and the tension levers 5 are provided at a
side where the tension roll 4 contacts the warp W, the
connection portions C may be provided at the opposite
side. In this case, the flexing of the tension roll 4 causes
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a tensile force to act upon the arms 11. To restrict the
flexing caused by the warp tension to the extent possible,
the tension roll 4 is provided with rigidity. In Fig. 5, for
simplifying the explanation, the movement amount e of
the axial core of each shaft section 4b resulting from the
flexing of the tension roll 4 is shown considerably larger
than it actually is. Therefore, the actual rotational angle
v of the tension roll 4 is considerably smaller than that
shown in Fig. 5.

[0032] The roll attachments 10 and the tension levers
5 are connected to each other through the arms 11 and
the two spherical bearings 12 provided at the respective
ends of each arm 11. The tilting of the axial lines of the
ends 4b of the tension roll 4 caused by warp tension is
allowed as a result of displacement of the connection
portions ofthe arms 11, thatis, a change in an axial center
direction of the two spherical bearings 12 of each arm
11. Therefore, the effect of the tilting of the axial lines of
the ends 4b of the tension roll 4 on the tension levers 5
through the arms 11 is reduced, so that the tilting of the
tension levers 5 is restricted.

[0033] Itisdesirable thattwoarms 11 be provided, one
at each end of the tension roll 4. The tension roll 4 is not
twisted, and, since two arms 11 are provided, the tension
roll is kept in the unrotatable state even if the arms 11
have low rigidity. In this case, to prevent the tension roll
4 from becoming twisted, itis necessary to match phases
of the connection portions at both shaft sections of the
tension roll 4. The roll attachments 10, serving as inter-
mediate members according to the presentinvention, are
secured to the respective shaft sections of the tension
roll 4 as a result of being split-fastened by the bolts 23.
Therefore, a phase atthe connection portion BO with each
arm 11 provided at its corresponding roll attachment 10,
that is, a phase at each internal thread 10a with respect
to the tension roll 4 can be arbitrarily adjusted continu-
ously by unfastening the corresponding bolt 23. Conse-
quently, it is possible to precisely match the phases of
the connection portions at both shaft sections of the ten-
sion roll 4.

[0034] As mentioned above, under a weaving condi-
tion specifying, for example, the use of a thick warp, it is
desirable to set the tension roll 4 in the unrotatable state
as aresult of connecting the tension roll 4 and the tension
levers 5 through the arms 11. However, depending upon
a weaving condition specifying, for example, the use of
a thin warp, it is desirable to set the tension roll 4 in the
rotatable state. To switch the tension roll 4 to the rotatable
state, at least one of disconnecting the arms 11 and the
tension roll 4 from each other and disconnecting the arms
11 and the tension levers 5 from each other is carried
out. Todisconnect the arms 11 and the tension roll 4 from
each other, at least one of disconnecting the roll attach-
ments 10 and the tension roll 4 from each other and dis-
connecting the arms 11 and the roll attachments 10 from
each other is carried out. To disconnect the roll attach-
ments 10 and the tension roll 4 from each other, the bolts
23 are loosened. To disconnect the arms 11 and the roll
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attachments 10 from each other, the bolts 20 are re-
moved from the internal threads 10a. To disconnect the
arms 11 and the tension levers 5 from each other, the
bolts 20 are removed from the internal threads 5a. In Fig.
6, the arms 11 and the roll attachments 10 are discon-
nected from each other. The bolts 20 are removed from
the internal threads 10a of the roll attachments 10, and
the spherical bearings 12 at the roll-attachment-10 side
of the arms 11 are mounted to the internal threads 5b of
the tension levers 5 using the removed bolts 20. In the
embodiment, since the arms 11 are not removed from
the loom, it is not necessary to store the removed mem-
bers, so that the tension roll 4 can be quickly switched
to the unrotatable state.

[0035] The tension roll 4 is flexed by warp tension,
causing the shaft sections 4b to tilt. Very small gaps for
interposing lubricating oil film are formed between the
shaft sections 4b and the metals 13 fitted to the tension
levers 5. Therefore, the effect on the tension levers 5 of
the tilting of the shaft sections 4b of the tension roll 4
through the metals 13 is reduced, and the shaft sections
4b of the tension roll 4 are supported as free ends or
substantially as free ends by the tension levers 5 through
the metals 13. When the tension roll 4 is set in the unro-
tatable state through the arms 11, as mentioned above,
the tilting of the shaft sections 4b of the tension roll 4 is
absorbed by the two spherical bearings 12 provided at
each arm 11, so that the effect of the tilting on the tension
levers 5 through the arms 11 is reduced. Therefore, even
if the tension roll 4 is set in the rotatable state or is setin
the unrotatable state by the arms 11, the effect on the
tension levers 5 of the tilting of the shaft sections 4b of
the tension roll 4 through the metals 13 or the metals 13
and the arms 11 is reduced, so that the tilting of the ten-
sion levers 5 is restricted. Since the tension levers 5
swing in the front-and-back direction and do not rotate in
one direction as a result of having the easing rods 9 con-
nected thereto, the lubricating oil film between the metals
14 and the shafts 7 is often used up. Therefore, if their
axial line directions do not match, partial wearing occurs
very frequently. However, since, as mentioned above,
the tilting of the tension levers 5 is restricted, the axial
lines of the metals 14 and the shafts 7 remain matched,
so that partial wearing is restricted.

[0036] To detect warp tension, the load cell 27 is pro-
vided as a tension detector only at the left side of the
letting-off apparatus 60. The tension detecting lever 6 is
connected to the corresponding frame 1 through the load
cell 27 and the pair of spherical bearings 16, one provided
at each end of the load cell 27. The connecting member
31 and the holding lever 30 are provided at the right side
of the letting-off apparatus 60 instead of the load cell 27
and the tension detecting lever 6. The holding lever 30
is connected to the corresponding frame 1 through the
connecting member 31 and the pair of spherical bearings
16, one provided at each end of the connecting member
31.

[0037] The load on the left shaft section 4b of the ten-
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sion roll 4 along with a load produced by the easing rod
9 act upon the supporting point of the left tension lever
5, that is, the shaft 7. As a result, a moment centered
around the shaft 8 is applied to the tension detecting lever
6, and a load is applied to the load cell 27 connected to
the frame 1. The load cell 27 detects the applied load,
that is, tensile force, and outputs a detection result to a
warp tension calculating device (not shown). The warp
tension calculating device calculates the warp tension
from the detection value of the load cell 27 using a pre-
determined formula.

[0038] Since the tilting of the tension lever 5 caused
by the flexing of the tension roll 4 is restricted, the tilting
of the tension detecting lever 6 through the metal 14 and
the shaft 7 is restricted. Therefore, application of force
upon the load cell 24 from a direction that is different from
the detection direction is restricted. Consequently, the
load cell 24 can precisely detect the tensile force of the
tension detecting lever 6, so that the warp tension is pre-
cisely calculated on the basis of the detection value.
[0039] In the loom, when a weaving width is changed
due to a change in a fabric cloth that is set, the position
of the load of the warp tension may shifted towards one
side instead of being situated at the center of the tension
roll 4. If the tension roll 4 is set in the rotatable state, as
mentioned above, gaps for interposing lubricating oil film
are formed between the shaft sections 4b of the tension
roll 4 and the metals 13 fitted to the tension levers 5.
Therefore, the shaft sections 4b of the tension roll 4 are
supported as free ends or substantially as free ends by
the metals 13. When the shaft sections 4b of the tension
roll 4 are supported as free ends or substantially as free
ends by the metals 13, the load of the tension roll 4 pro-
duced by the warp tension is distributed to each shaft
section 4b on the basis of the distance between the shaft
sections 4b and the load position of the warp tension.
Therefore, a large load is applied to the shaft sections
4b whose distance from the load position is small. Con-
sequently, when the tension roll 4 is set in the rotatable
state, a formula in which a deflection in a weaving width
direction of a warp arrangement is considered is used to
calculate the warp tension. Although, in the embodiment,
the load cell 27 is provided at only one side of the loom,
since the warp tension can be calculated from the detec-
tion value of the load cell 27 at one side using the formula
in which the deflection of the weaving width direction of
the warp arrangement is considered, it is not necessary
to provide two load cells 27, one at each side of the loom.
[0040] Inthe case where the rotation of the tension roll
4 is restricted and made unrotatable, when, as in the
related art, the tension roll 4 and the tension levers 5 are
firmly integrated to each other as substantially rigid bod-
ies, the load applied to the shaft sections 4b of the tension
roll 4 is determined by considering the load in accordance
with how rigid the tension roll 4 and the tension levers 5
are, in addition to the load resulting from deflection in the
weaving width direction of the warp arrangement. In other
words, when the tension roll 4 and the tension levers 5
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are integrated to each other as complete rigid bodies, a
load corresponding to 1/2 the overall warp tension is ap-
plied to each shaft section 4b. However, since the tension
roll 4 and the tension levers 5 cannot be completely rigid
bodies, the load produced by the warp tension is distrib-
uted to each shaft section 4b depending upon the deflec-
tion in the weaving width direction of the warp arrange-
ment and the rigidity of the tension roll 4 and the tension
levers 5. Therefore, it is very difficult to precisely calculate
the warp tension from the tension value of each shaft
section 4b. Consequently, it is necessary to calculate the
warp tension using an experimentally determined formu-
la. In addition, each time the tension roll 4 is switched
from the rotatable state to the unrotatable state, that is,
each time the supporting state of the tension roll 4 is
switched from the free-end supporting state or the sub-
stantially free-end supporting state, achieved by the ten-
sion levers 5, to the integrated state, achieved by the
tension levers 5, the rigidity of the tension roll 4 and the
tension levers 5 may be different from that in a previous
switching to the unrotatable state. Therefore, the exper-
imentally obtained formula becomes inevitably inaccu-
rate. Consequently, the setting of the tension is not sta-
bilized, thereby adversely affecting the quality of a fabric
cloth. Further, each time the tension roll 4 is switched
from the rotatable state to the unrotatable state or from
the unrotatable state to the rotatable state, an operator
needs to change the formula thatis used, thereby placing
a burden on the operator. In addition, an error made by
the operator, such as forgetting to change or making a
mistake about the formula, causes a wrong warp tension
to be set, thereby making it possible to impair the quality
of the fabric cloth.

[0041] Inthe embodiment, in the supporting device 65,
while the arms 11 restrict the tension roll 4 to the unro-
tatable state, the arms 11 do not restrict in any way the
tilting of the shaft sections 4b of the tension roll 4. There-
fore, similarly to when the tensionrollis setin the rotatable
state, the shaft sections 4b of the tension roll 4 are sup-
ported as free ends or substantially as free ends. There-
fore, even if the tension roll 4 is set in the unrotatable
state, the warp tension is calculated from the detection
value of the load cell 27 as a result of using the same
formula as that used when the tension roll 4 is set in the
rotatable state, that is, when the tension roll 4 is not con-
nected to the tension levers 5.

[0042] Inthe embodiment, the arms 11 are connected
tothetension levers 5 and the roll attachments 10 through
the spherical bearings 12 at both ends thereof to connect
the tension roll 4 and the tension levers 5 to each other.
However, it is possible to provide the spherical bearing
12 at only one end of each arm 11 and to connect the
other end of each arm 11 to the corresponding tension
lever 5 or the roll attachment 10 through a bolt or a pin.
Alternatively, although each arm 11 is formed of a plate
material, the two spherical bearings 12 are joined, one
to each end of each arm 11 by, for example, caulking,
and the arms 11 are connected to the tension levers 5
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and the roll attachments 10 through the bolts 20 that are
inserted into the spherical bearings 12, the following is
possible. That is, the outer peripheral surfaces of the
ends of the bolts 20 are spherical, and members having
spherical inner peripheral surfaces that are joined to the
arms 11 by, for example, caulking are provided. The
spherical inner peripheral surfaces of the members and
the spherical outer peripheral surfaces of the ends of the
bolts 20 are fitted to each other to provide spherical bear-
ings at the ends of the arms 11. Further, it is possible to
form the arms 11 using bars, such as round bars or hex-
agonal bars, and mount rod ends having spherical bear-
ings 12 to the arms 11 by, for example, screwing.
[0043] Fig. 7 is an enlarged view of the main portion
of aletting-off apparatus 70 including a supporting device
75 of a tension roll 4 according to a second embodiment
of the present invention.

[0044] The supporting device 75 includes arms 35,
formed of a plate material, and pairs of spherical bearings
12. The pairs of spherical bearings 12 are joined, one to
each end of each arm 35 by, for example, caulking. A
pair of roll attachments 36 are secured, one to each shaft
end of the tension roll 4 by being split-fastened by bolts
23. An internal thread 36a is provided at a seat formed
at the outer peripheral surface of each roll attachment
36,andaninternalthread 37ais provided at a seatformed
at each tension lever 37. The spherical bearings 12 are
mounted to the seats through respective bolts 20. The
arms 35 are removable from the tension levers 37 and
the roll attachments 36 through the bolts 20.

[0045] As in the supporting device 65 according to the
first embodiment, in the supporting device 75 of the ten-
sion roll 4 according to the second embodiment, the ten-
sion roll 4 and the tension levers 37 are connected to
each other and made unrotatable relative to each other.
In addition, the tension roll 4 is supported so that tilting
of shaft sections 4b, caused by flexing of the tension roll
4 by warp tension, does not affect tilting of the tension
levers 37. When the tension roll 4 is switched to a rotat-
able state, the spherical bearings 12 mounted to the roll
attachments 36 are removed along with the bolts 20, and
are mounted through the removed bolts 20 to the seats
(not shown) where the internal threads of the tension
levers 37 are provided. This disconnects the tension roll
4 from the tension levers 37 and makes it rotatable.
[0046] Fig. 8 is an enlarged view of the main portion
of aletting-off apparatus 80 including a supporting device
85 of a tension roll 4 according to a third embodiment of
the present invention.

[0047] The supporting device 85 includes arms 40,
formed of a plate material, and pairs of holes 40a, one
passing through each end of each arm in a thickness
direction. A metal 41, which makes up a sliding bearing,
is fitted to each hole 40a of each arm 40. A pin 42 is fitted
to each metal 41. Through bolts 43, the pins 42 are fixed
to respective internal threads 10b and 5a having stepped
holes and formed at roll attachments 10 and tension le-
vers 5, respectively. The distance between a flange of
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each pin 42 and each roll attachment 10 and the distance
between a flange of each pin 42 and each tension lever
5 are both greater than the thickness of each arm 40,
and each arm 40 is allowed to move slightly in an axial
line direction of each pin 42. Slight gaps for interposing
lubricating oil film are formed between the metals 41 and
the respective pins 42. Therefore, axial lines of the metals
41 can tilt with respect to axial lines of the pins 42. Ac-
cordingly, the roll attachments 10 and the tension levers
5 are connected to each other through the arms 40. The
tension roll 4 is in an unrotatable state supported by the
tension levers 5. In addition, tilting of the arms 40 with
the pins 42 prevents tilting of shaft sections 4b of the
tension roll 4, caused by warp tension, from affecting the
tension levers 5. Therefore, the tension roll 4 is, as when
it is set in the rotatable state, supported as free ends or
substantially as free ends by the tension levers 5 through
metals 13. Each arm may be formed of a flexible elastic
material, such as a leaf spring, so that the ends of the
tensionroll 4 is supported as free ends to a greater extent.
[0048] Fig. 9 is an enlarged view of the main portion
of aletting-off apparatus 90 including a supporting device
95 of a tension roll 4 according to a fourth embodiment
of the present invention.

[0049] The supporting device 95 includes arms 38,
formed of a flexible elastic material, such as a leaf spring.
Each arm 38 has two holes 38a at each end in the thick-
ness direction. Bolts 20 are inserted into the respective
holes 38a of the arms 38, and are screwed into internal
threads 10a, provided at roll attachments 10, and internal
threads 5a, provided at tension levers 5. Accordingly, the
roll attachments 10 and the tension levers 5 are connect-
ed to each other through the arms 38, and the tension
arm 4 in an unrotatable state is supported by the tension
levers 5. Since the arms 38 are flexible members, they
can be easily deformed. By deforming the arms 38, tilting
of shaft sections 4b of the tension roll 4, caused by warp
tension, does not affect the tension levers 5. Therefore,
the tension roll 4 is, as when it is set in a rotatable state,
supported as free ends or substantially as free ends by
the tension levers 5 through metals 13.

[0050] Fig. 10illustrates a letting-off apparatus 100 in-
cluding a supporting device 105 of a tension roll 4 ac-
cording to a fifth embodiment of the present invention.
The supporting device 105 uses the arms 11 according
to the first embodiment as arms.

[0051] The letting-off apparatus 100 includes a pair of
tension levers 45, which support respective ends of the
tension roll 4 and which correspond to levers according
to the present invention. Each tension lever 45 is fitted
to a metal 14 corresponding to a second bearing accord-
ing to the present invention and making up a sliding bear-
ing. In addition, shafts 46, secured to frames 1, are fitted
to the metals 14, and washers 55 are secured to the
shafts 46 through bolts. This causes the tension levers
45 to be supported by the frames 1 through the metals
14 and the shafts 46, fitted to the metals 14, and move-
ment of the shafts 46 in an axial line direction to be re-
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stricted by the washers 55. A pair of easing springs 47,
which are compression springs, are provided as elastic
members. One end of each tension lever 45 engages its
corresponding easing spring 47. One of the easing
springs 47 is connected a load cell 27, serving as a ten-
sion detector, through an easing rod 48, and the load cell
27 is connected to the corresponding frame 1 through a
spherical bearing 16. The other easing spring 47 is con-
nected to an easing rod (not shown), and the easing rod
is connected to the corresponding frame 1 through a
spherical bearing 16 without being connected to a tension
detector.

[0052] Each easing spring 47 pushes one end of the
tension lever 45 engaging the easing spring 47, and bi-
ases the tension roll 4 supported by the tension levers
45 towards a side opposite to the take-up side, to reduce
a change in a warp path length, caused by a warp shed-
ding motion, thereby reducing variations in warp tension.
That is, when the warp path length is increased due to
shedding, the warp tension is increased. When the warp
tension becomes larger than a force for pulling warp W
as a result of the easing springs 47 biasing the tension
roll 4, the tension roll 4 moves towards the take-up side.
This reduces the warp path length, thereby reducing an
increase in the warp tension. When the warp path length
is reduced due to warp closing, the warp tension is re-
duced. When the warp tension becomes less than the
force for pulling the warp W as a result of the easing
springs 47 biasing the tension roll 4, the tension roll 4
moves towards the side opposite to the take-up side. This
increases the warp path length, thereby reducing a re-
duction in the warp tension.

[0053] In the supporting device 105 of the tension roll
4, the arms 11 connect roll attachments 10 and the ten-
sion levers 45 to each other. Similarly to the supporting
device 65 of the tension roll 4 according to the first em-
bodiment, the tension levers 45 support ends of the ten-
sion roll 4 as free ends or substantially as free ends.
Therefore, partial wearing of the metals 14 and the shafts
46 (fitted to the metals 14), caused by tilting of shaft sec-
tions 4b (resulting from flexing of the tension roll 4) af-
fecting the tension levers 5, can be reduced.

[0054] Force for biasing the tension levers 45 by the
easing springs 47 acts upon the shaft sections 4b of the
tension roll 4 by a force based on a lever ratio of the
tension levers 45 and centered around the shafts 46, so
that the tension roll 4 pulls the warp W towards the side
opposite to the take-up side by a force that is in corre-
spondence with the warp tension. The force acting upon
the shaft sections 4b of the tension roll 4 due to the easing
springs 47 is detected by the load cell 27. As with the
letting-off apparatus 60 according to the first embodi-
ment, using the formula in which the deflection in the
weaving width direction of the warp arrangement is con-
sidered, the warp tension is calculated from the force
applied to the shaft sections 4b of the tension roll 4.
Therefore, as with the letting-off apparatus 60 according
to the first embodiment, the warp tension can be deter-
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mined using the same formula regardless of whether the
tension roll 4 is set in a rotatable state or an unrotatable
state.

[0055] Fig. 11 illustrates a letting-off apparatus 110 in-
cluding a supporting device 115 of a tension roll 4 ac-
cording to a sixth embodiment of the present invention.
The supporting device 115 uses the arms 11 according
to the first embodiment as arms.

[0056] The letting-off apparatus 110 includes a pair of
tension levers 54, which support respective ends of the
tension roll 4 and which correspond to levers according
to the present invention. Each tension lever 54 is fitted
to a metal 14 corresponding to a second bearing accord-
ing to the present invention and making up a sliding bear-
ing. In addition, shafts 46, secured to frames 1, are fitted
to the metals 14, and washers 55 are secured to the
shafts 46 through bolts. This causes the tension levers
54 to be supported by the frames 1 through the metals
14 and the shafts 46, fitted to the metals 14, and move-
ment of the shafts 46 in an axial line direction to be re-
stricted by the washers 55. One end of each tension lever
54 is connected to its corresponding frame 1. That is,
one of the tension levers 54 is connected to one end of
a load cell 27 having a pair of spherical bearings 16, one
at each end of the load cell 27. The other end of the load
cell 27 is connected to its corresponding frame 1 through
the spherical bearing 16. The other tension lever 54 is
connected to its corresponding frame 1 through a con-
necting member (not shown) and a pair of spherical bear-
ings 16, one provided at each end of the connecting mem-
ber.

[0057] Force thatis in correspondence with warp ten-
sionis applied to the tension levers 54 through the tension
roll 4, and a moment that is centered around the shafts
46 acts upon the tension levers 54. Due to the moment,
a tensile force acts upon the load cell 27 that connects
the tension lever 54 to the frame 1, and the tensile force
is detected by the load cell 27. As with the letting-off ap-
paratus 60 according to the first embodiment, in the sup-
porting device 115, shaft sections 4b of the tension roll
4 are supported as free ends or substantially as free ends.
The warp tension is calculated from a detection value of
the load cell 27 using a formula in which deflection in a
weaving width direction of a warp arrangement is con-
sidered. Therefore, as with the letting-off apparatus 60
according to the first embodiment, the same formula may
be used regardless of whether the tension roll 4 is set in
a rotatable state or an unrotatable state.

[0058] Fig. 12 illustrates a letting-off apparatus 120 in-
cluding a supporting device 125 of a tension roll 4 ac-
cording to a seventh embodiment of the present inven-
tion. The supporting device 125 uses the arms 11 ac-
cording to the first embodiment as arms.

[0059] The letting-off apparatus 120 includes a tension
detecting lever 50 and a holding lever 51 at the left side
and the right side of a loom, respectively. Needle bear-
ings 52, which correspond to third bearings according to
the present invention, are fitted to a left bearing accom-
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modation hole of a frame 1 and a right bearing accom-
modation hole of a frame 1. Both ends of a shaft 49 are
fitted to the needle bearings 52 so as to pass through the
needle bearings 52 in a left-right direction. The tension
detecting lever 50 and the holding lever 51 are split-fas-
tened to respective ends of the shaft 49 through bolts 53.
The tension detecting lever 50 and the holding lever 51
are firmly integrated to each other through the shaft 49,
and are supported by the frames 1 through the needle
bearings 52 and the shaft 49. Similarly to the tension
detecting lever 6 of the letting-off apparatus 60, the ten-
sion detecting lever 50 is connected the frame 1 through
a load cell 27. Unlike the holding lever 30 of the letting-
off apparatus 60, the holding lever 51 is not connected
to the frame 1. Therefore, in Fig. 12, aload of a right shaft
section 4b of the tension roll 4 also acts upon the tension
detecting lever 50 as a moment through the shaft 49.
Consequently, a detection value of the load cell 27 be-
comes a value that reflects an overall warp tension, so
that the warp tension can be measured without using a
formula in which deflection in a weaving width direction
of a warp arrangement is considered.

[0060] Fig. 13 illustrates a letting-off apparatus 130 in-
cluding a supporting device 135 of a tension roll 4 ac-
cording to an eighth embodiment of the presentinvention.
The supporting device 135 uses the arms 11 according
to the firstembodiment as arms. The letting-off apparatus
130 is provided at a twin-beam loom and has two let-off
beams 2.

[0061] In the supporting device 135 of the tension roll
4, tension detecting levers 6 are provided at both the left
and right side thereof. The tension detecting levers 6 are
connected to frames 1 through load cells 27, each having
spherical bearings 16 at two ends. As in the first embod-
iment, the load cells 27 detect loads of shaft sections 4b
of the tension roll 4 that are applied to tension levers 5
through the tension detecting levers 6.

[0062] When, asin arelated art, for setting the tension
roll 4 in an unrotatable state, the tension roll 4 and the
pair of tension levers 5 are integrated to each other in a
rigid-body state using, for example, bolts, the left and
right load cells 27 each detect 1/2 of an overall warp
tension. Therefore, tension cannot be detected for each
let-off beam 2. Therefore, in the twin-beam loom, since
the warp tension at each let-off beam 2 cannot be con-
trolled, weaving cannot be performed while the tension
roll 4 is set in the unrotatable state.

[0063] However, in the embodiment, the tension roll 4
is set in the unrotatable state as a result of being con-
nected to the tension levers 5 through the arms 11 ac-
cording to the first embodiment. Similarly to when the
tension roll 4 is set in a rotatable state, the shaft sections
4b of the tension roll 4 are set as free ends or substantially
as free ends by the tension levers 5. Therefore, similarly
to when the tension roll 4 is rotatable, from detection val-
ues of the two load cells 27, the tensions of the warp
drawn out from the let-off beams 2 can be calculated
using a predetermined formula in which deflection in a
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weaving width direction of a warp arrangement is con-
sidered. The let-off beams 2 are driven independently on
the basis of the calculated warp tensions, so that they
are maintained at predetermined warp tensions.

[0064] The present invention is not limited to the
above-described embodiments, so that various modifi-
cations may be made without departing from the gist of
the present invention.

Claims

1. A loom roll supporting device (65, 75, 85, 95, 105,
115, 125, 135) in which two shaft sections (4b) of a
roll (4) that guides warp (W) drawn out from a let-off
beam (2) are supported at respective ends of a pair
of levers (5,45,54) through first bearings (13) fitted
to the shaft sections (4b), and in which the pair of
levers (5) are supported by respective frames (1)
through second bearings (14) and shafts (7,46) that
are fitted to the second bearings (14),
wherein the loom roll supporting device (65, 75, 85,
95, 105, 115, 125, 135) is characterized in com-
prising an arm (11,35,38,40) that is provided at at
least one end of the roll (4), that connects said at
least one end of the roll (4) and the corresponding
lever (5) to each other, and that sets the roll (4) in
an unrotatable state.

2. The loom roll supporting device according to Claim
1, further comprising an intermediate member (10)
that is connected to said at least one end of the roll
(4), wherein the arm (11,35,38,40) connects said at
least one end of the roll (4) and the corresponding
lever (5) to each other through the intermediate
member (10).

3. The loom roll supporting device according to Claim
1, wherein at least one of a connection between the
arm (11,35,38,40) and the roll (4) side and a con-
nection between the arm (11,35,38,40) and the cor-
responding lever (5) is capable of being broken.

4. The loom roll supporting device according to Claim
1, wherein a direction of extension of a straight line
connecting a connection portion (B0) of the arm
(11,35,38,40) and the roll (4) side and a connection
portion (C) of the arm (11,35,38,40) and the corre-
sponding lever (5) intersects a direction of a load
from the warp (W) to the roll (4).

5. Theloomroll supporting device according to any one
of Claims 1 to 4, wherein the arm (11,35,40) is con-
nected to at least one of the roll (4) side and the
corresponding lever (5,45,54) through a bearing
(12).

6. The loom roll supporting device according to either
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Claim 1 or Claim 2, wherein the arm (38) is formed
of a flexible material.

The loom roll supporting device according to any one
of Claims 1 to 3, wherein the pair of levers (45,54)
are supported by the respective frames (1) through
the second bearings (14) and the shafts (46) that are
fitted to the second bearings (14), the roll supporting
device further comprises a tension detector (27), and
at least one of the levers (45,54) is connected to the
corresponding frame (1) through the tension detec-
tor (27).

The loom roll supporting device according to any one
of Claims 1 to 3, wherein the pair of levers (5) are
swung by easing driving units around the shafts (7)
that are fitted to the second bearings (14) as swing
centers, at least one of the levers (5) is supported
by a second lever (6) through the second bearing
(14) and the shaft (7) that is fitted to the second bear-
ing (14), the second lever (6) is supported by the
corresponding frame (1) through a third bearing (15)
and a shaft (8) that is fitted to the third bearing (15),
theroll supporting device further comprises a tension
detector (27), and the second lever (6) is connected
to the corresponding frame (1) through the tension
detector (27).
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