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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention presupposes a warp let-
off device of a loom, the warp let-off device including two
warp beams that are disposed at positions that differ from
each other in an up-down direction and/or a front-back
direction, and easing mechanisms that are provided for
the warp beams corresponding thereto and that reduce
variations in tension of a warp, each easing mechanism
including a support shaft that is provided such that an
axis thereof is oriented in a weaving-width direction at
the loom and an easing roller that is swingably supported
by the support shaft. The present invention relates to the
warp let-off device.

2. Description of the Related Art

[0002] As such a warp let-off device that the present
invention presupposes as described above and that is
used in a loom, a warp let-off device is disclosed in, for
example, Chinese Patent Application Publication No.
102677373 (Patent Literature (PTL) 1). The warp let-off
device disclosed in PTL 1 includes two warp beams that
are disposed at positions that differ from each other in
an up-down direction. The warp let-off device also in-
cludes easing mechanisms that are provided in corre-
spondence with the warp beams. Warps that are drawn
out from the corresponding warp beams are wound
around easing rollers of the easing mechanisms corre-
sponding to the warp beams, have their directions
changed, and are guided towards a cloth fell.
[0003] In the loom that is disclosed in PTL 1 and that
includes such a warp let-off device, a loom frame includes
a lower let-off frame and an upper let-off frame, the lower
let-off frame supporting, of the two warp beams, the lower
warp beam and the upper let-off frame supporting, of the
two warp beams, the upper warp beam. That is, the loom
frame of the loom according to PTL 1 includes a combi-
nation of a body frame, where a reed, a heald frame, etc.
are disposed, and the above-described lower let-off
frame and upper let-off frame.
[0004] In addition, in the warp let-off device, the easing
rollers of the easing mechanisms that are provided in
correspondence with the warp beams as described
above are supported by the let-off frames that support
the corresponding warp beams.
[0005] More specifically, a supporting bracket (here-
under referred to as "lower supporting bracket"), serving
as a supporting structural body, is mounted on the lower
let-off frame, and the easing roller corresponding to the
lower warp beam (hereunder referred to as "first easing
roller") is swingably supported by a support shaft via a
supporting arm, the support shaft being supported by the
lower supporting bracket. Similarly, a supporting bracket

(hereunder referred to as "upper supporting bracket"),
serving as a supporting structural body, is mounted on
the upper let-off frame, and the easing roller correspond-
ing to the upper warp beam (hereunder referred to as
"second easing roller") is swingably supported by a sup-
port shaft via a supporting arm, the support shaft being
supported by the upper supporting bracket. In this way,
the warp let-off device according to PTL 1 has a structure
in which the easing rollers are supported by the corre-
sponding supporting brackets mounted on the loom
frame.
[0006] In the loom including the warp let-off device,
when poor handling of warps caused by shedding oper-
ations of the warps during weaving occurs, in general,
the positions of the easing rollers in an up-down direction
are adjusted to improve the handling of the warps. In
general looms, a structure for adjusting the positions of
the easing rollers (for performing position adjustments)
in the up-down direction, such as that disclosed in, for
example, Japanese Unexamined Patent Application
Publication No. 2010-111981 (Patent Literature (PTL) 2),
is used. Therefore, although PTL 1 does not particularly
disclose such position adjustments described above, it
is assumed that in order to make such position adjust-
ments described above possible, the warp let-off device
in PTL 1 uses a structure such as that disclosed in PTL 2.
[0007] Incidentally, regarding the structure disclosed
in PTL 2 for performing the above-described position ad-
justments, more specifically, the warp let-off device in
PTL 2 has a structure in which, by screwing bolts inserted
through the supporting structural bodies (called "brack-
ets" in PTL 2) that support the easing rollers into the loom
frame, the supporting structural bodies are mounted on
the loom frame. On the basis of this, as a structure for
performing the position adjustments, holes through
which the bolts are inserted in the supporting structural
bodies are formed as long holes extending in the up-
down direction. That is, in order to allow the position ad-
justments of the easing rollers, a structure for mounting
the supporting structural bodies on the loom frame is such
that the positions of the supporting structural bodies that
support the easing rollers in the up-down direction are
changeable in the ranges in which the long holes are
provided. Further, as a structure for performing the po-
sition adjustments, the warp let-off device includes posi-
tion adjusting mechanisms including a jack bolt for ad-
justing the positions of the supporting structural bodies
in the up-down direction.
[0008] As described above, the warp let-off device in
PTL 1 includes easing mechanisms (easing rollers) for
the two warp beams corresponding thereto, and the eas-
ing rollers are supported at the loom frame by the corre-
sponding supporting structural bodies. In this case, as
described above, when, in order to improve the handling
of warps, the above-described position adjustments are
performed in the warp let-off device, the positions of the
supporting structural bodies in the up-down direction
need to be adjusted for the corresponding easing rollers.
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[0009] More specifically, since the handling of warps
is related to, for example, warp type, the position adjust-
ments may be independently performed for each warp
beam (in some cases the adjustment may not be per-
formed for one of the warps). However, the interval in the
up-down direction between the first easing roller and the
second easing roller of the warp let-off device described
above is set such that weaving can be properly performed
in connection with other weaving elements on the basis
of, for example, the warp type. Therefore, the position
adjustments are performed with the interval being the
same after a position adjustment. That is, the position
adjustments are performed in such a manner that the
position adjustment of one of the first and second easing
rollers (the supporting structural body that supports the
one of the first and second easing rollers) is performed,
and then the position adjustment of the other easing roller
(the supporting structural body that supports the other
easing roller) is performed with the interval being the
same as that before the position adjustment of the one
of the easing rollers.
[0010] In this way, in the warp let-off device in PTL 1,
as described above, the position adjustments for improv-
ing the handling of warps must be performed by adjusting
the positions of the two supporting structural bodies that
support the corresponding easing rollers in the up-down
direction. Therefore, compared to general looms includ-
ing one warp beam, the position adjustments are trou-
blesome and time-consuming, and place a huge burden
on an operator.

SUMMARY OF THE INVENTION

[0011] Accordingly, in view of the above-described
problems, it is an object of the present invention to pro-
vide a structure that is capable of reducing the burden
on an operator when adjusting the positions of easing
rollers in the above-described presupposed warp let-off
device.
[0012] To this end, the above-described presupposed
warp let-off device includes a pair of supporting structural
bodies that are disposed apart from each other in a weav-
ing-width direction, each supporting structural body be-
ing a single supporting structural body that is mounted
by a loom frame so as to be displaceable in an up-down
direction with respect to the loom frame. Each supporting
structural body includes a first supporting section for sup-
porting the support shaft of one of two easing mecha-
nisms and a second supporting section for supporting
the support shaft of the other of the two easing mecha-
nisms.
[0013] A so-called "single supporting structural body"
in the present invention refers to one in which the first
supporting section and the second supporting section
are integrally formed as a single structure, and that is
mounted on one mounting position on the loom frame.
Therefore, the term "single supporting structural body"
does not include a combination of two supporting struc-

tural bodies that each include supporting sections (a first
supporting section and a second supporting section) and
that are mounted on different mounting positions on the
loom frame. Here, the expression "integrally formed" nat-
urally includes integral molding by, for example, casting
or processing. However, the expression "integrally
formed" may also include combining a plurality of mem-
bers.
[0014] In the present invention, each supporting struc-
tural body has a structure in which the first supporting
section and the second supporting section are displace-
able relative to each other in the up-down direction.
[0015] As described above, the warp let-off device that
is a warp let-off device according to the present invention
and that includes two warp beams has a structure in
which two supporting structural bodies, each being a sin-
gle structure, that include a first supporting section for
supporting the support shaft of one of the two easing
mechanisms and a second supporting section for sup-
porting the support shaft of the other of the easing mech-
anisms support the two support shafts of the two easing
mechanisms. That is, the warp let-off device has a struc-
ture in which the two support shafts and the first easing
roller and the second easing roller that are supported by
the corresponding support shafts are supported by the
two supporting structural bodies that are common to the
two support shafts.
[0016] Therefore, according to the warp let-off device
of the present invention, by adjusting the position of the
common supporting structural bodies in the up-down di-
rection, the positions of the first easing roller and the sec-
ond easing roller are adjusted at the same time. In addi-
tion, the positions of the supporting structural bodies in
the up-down direction are adjusted with the interval be-
tween the two easing rollers being maintained. In this
way, according to the warp let-off device, the position
adjustments of the two easing rollers that require the in-
terval before and after the position adjustments to be the
same are realized by only adjusting the positions of the
common supporting structural bodies in the up-down di-
rection. Therefore, the burden on the operator is reduced
compared to that in existing devices.
[0017] In the warp let-off device according to the
present invention, when the first supporting section and
the second supporting section of each supporting struc-
tural body are formed so as to be displaceable relative
to each other in the up-down direction, it is possible to
properly adjust the interval in accordance with, for exam-
ple, the warp type.

BRIEF DESCRIPTION OF THE DRAWINGS

[0018]

Fig. 1 is a side view of a loom including a warp let-
off device according to an embodiment of the present
invention;
Fig. 2 is an explanatory view of a main portion of the
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warp let-off device according to the embodiment of
the present invention;
Fig. 3 is an enlarged view of a main portion in Fig. 1;
Fig. 4 is a schematic back view of the loom including
the warp let-off device according to the embodiment
of the present invention; and
Fig. 5 is a side view of a loom including a warp let-
off device according to another embodiment of the
present invention.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0019] An embodiment of the present invention is de-
scribed below on the basis of Figs. 1 to 4. In the embod-
iment described below, two warp beams are disposed
apart from each other in an up-down direction as an ex-
ample. In the embodiment, supporting structural bodies
for supporting support shafts (easing rollers) of corre-
sponding easing mechanisms are formed such that an
interval between the easing rollers in the up-down direc-
tion is adjustable, that is, such that the positions of the
easing rollers relative to each other in the up-down di-
rection are changeable. In the description below, a direc-
tion of extension of a warp along a warp line is called a
front-back direction. On the basis of this, in the descrip-
tion below, a direction of travel of a warp in the front-back
direction is defined as a forward direction (front side),
and a direction opposite to the direction of travel of the
warp is defined as a backward direction (back side).
[0020] In a loom 1, a loom frame 10 includes a pair of
side frames 11 and 11 that are disposed apart from each
other in a weaving-width direction and that are connected
to each other by a beam member. Each side frame in-
cludes a body frame 12, which is a main portion, and a
let-off frame 13, the left-off frames 13 being portions that
support warp beams 21 and 22. That is, the loom frame
10 includes a pair of body frames 12 and 12 and a pair
of let-off frames 13 and 13.
[0021] Of these frames, the pair of body frames 12 and
12 are where a heald frame (not shown), a reed 15, and
a take-up device 90, etc. are disposed. Each body frame
12 includes a front portion 12a where the take-up device
90 is disposed, and a back portion 12b that extends back-
ward from the corresponding front portion 12a. However,
only the front portion 12a of each body frame 12 is
grounded with respect to a setting surface where the loom
1 is set; and the back portion 12b of each body frame 12
is formed such that a space exists between a lower sur-
face thereof and the setting surface.
[0022] Regarding the pair of let-off frames 13 and 13,
as described above, in a warp let-off device 20 according
to the embodiment, the two warp beams 21 and 22 are
disposed apart from each other in the up-down direction.
Each let-off frame 13 includes a partial let-off frame 13a
(may also be hereunder called "lower let-off frame") and
a partial let-off frame 13b (may also be hereunder called
"upper let-off frame"). The pair of partial let-off frames
13a and 13a support, of the two warp beams 21 and 22,

the warp beam 21 that is positioned at the lower side
(may also be hereunder called "lower warp beam"). The
pair of partial let-off frames 13b and 13b support, of the
two warp beams 21 and 22, the warp beam 22 that is
positioned at the upper side (may also be hereunder
called "upper warp beam").
[0023] Each lower let-off frame 13a is disposed in the
space below the back portion 12b of the corresponding
body frame 12, is provided in a grounded state with re-
spect to the setting surface, and is at its upper surface
in contact with and connected to the back portion 12b of
the corresponding body frame 12. However, in the state
in which each lower let-off frame 13a is connected to its
corresponding body frame 12 in this way, a back portion
thereof is positioned behind its corresponding body frame
12 (back portion 12b) in the front-back direction.
[0024] Each lower let-off frame 13a includes a beam
guide 14a that supports the lower warp beam 21 (here-
under may also be referred to as "lower beam guide").
Each lower beam guide 14a is provided so as to be
mounted on an inner side surface of its corresponding
lower let-off frame 13a. In the front-back direction, each
lower beam guide 14a is provided on its corresponding
lower let-off frame 13a at a location where an axis (rota-
tion center) of the lower warp beam 21 that it supports is
close to a back end surface of the back portion 12b of its
corresponding body frame 12. Therefore, the lower warp
beam 21 is supported by the lower let-off frames 13a and
13a via the lower beam guides 14a and 14a at a location
between the pair of lower let-off frames 13a and 13a.
[0025] Each upper let-off frame 13b is provided on an
upper surface of the back portion 12b of its corresponding
body frame 12, and is connected to its corresponding
back portion 12b at a lower surface thereof. However,
each let-off frame 13b on its corresponding back portion
12b is positioned within the range in which its correspond-
ing lower let-off frame 13a is provided in the front-back
direction.
[0026] Each upper let-off frame 13b includes a beam
guide 14b that supports the upper warp beam 22 (here-
under may also be referred to as "upper beam guide").
Each upper beam guide 14b is provided so as to be
mounted on an inner side surface of its corresponding
upper let-off frame 13b. Each upper beam guide 14b is
provided so as to be positioned at an upper end portion
of its corresponding upper let-off frame 13b with each
upper let-off frame 13b being provided on its correspond-
ing body frame 12 (back portion 12b) as described above.
Therefore, the upper warp beam 22 is supported by the
upper let-off frames 13b and 13b via the upper beam
guides 14b and 14b near the upper end portions of the
corresponding upper let-off frames 13b and 13b in the
up-down direction at a location between the pair of upper
let-off frames 13b and 13b.
[0027] Each upper let-off frame 13b has a shape in
which its dimension in the up-down direction is larger
than its dimension in the front-back direction with each
upper let-off frame 13b provided on its corresponding
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body frame 12 as described above. Each upper let-off
frame 13b has a dimension in a longitudinal direction (up-
down direction) such that the upper warp beam 22 that
is supported by the upper beam guides 14b and 14b that
are positioned at the upper end portions of the upper let-
off frames 13b is in a supported state separated from the
lower warp beam 21 that is supported by the lower let-
off frames 13a and 13a in the up-down direction. This
causes the lower warp beam 21 and the upper warp beam
22 in a state in which they are supported by the pair of
let-off frames 13 and 13 to be disposed so as to be sep-
arated from each other (such that their positions differ
from each other) in the up-down direction.
[0028] Incidentally, in the state shown in Fig. 1, the
lower warp beam 21 and the upper warp beam 22 are
supported by the pair of let-off frames 13 and 13 such
that their positions slightly differ from each other in the
front-back direction. However, the difference between
the positions in the front-back direction is much smaller
than the difference between the positions in the up-down
direction. Therefore, regarding the loom that is presup-
posed by the present invention, the embodiment de-
scribes a warp let-off device including the lower warp
beam 21 and the upper warp beam 22, that is, two warp
beams whose positions in the up-down direction differ
from each other in the up-down direction.
[0029] In the loom 1 in which the two warp beams 21
and 22 are supported by the loom frame 10 (the pair of
let-off frames 13 and 13) having the above-described
structure, the warp let-off device 20 includes two easing
mechanisms that are provided in correspondence with
the two warp beams 21 and 22. That is, the warp let-off
device 20 includes a lower easing mechanism 30a cor-
responding to the lower warp beam 21 and an upper eas-
ing mechanism 30b corresponding to the upper warp
beam 22. In the embodiment, the easing mechanisms
30a and 30b are each a so-called negative easing mech-
anism that reduces variations in tension caused by shed-
ding motion of warps by an urging force of an easing
spring. The easing mechanisms 30a and 30b are de-
scribed in detail below.
[0030] Ordinarily, an easing mechanism of a loom in-
cludes a support shaft that is rotatably supported by the
loom frame. When an easing roller is supported at two
end portions thereof by two supporting arms mounted on
the support shaft, the easing roller is swingably supported
by the loom frame. In addition, a general negative easing
mechanism includes an easing section that is connected
to the support shaft. The easing section includes an eas-
ing spring that receives tension of a warp wound around
the easing roller.
[0031] In a general loom that performs weaving by us-
ing a warp that is drawn out from a single warp beam,
the warp let-off device includes a guide roller for guiding
the warp drawn out from the warp beam towards an eas-
ing roller. The guide roller is supported at the loom frame
at a shaft portion thereof by, for example, brackets mount-
ed on the loom frame. In addition, even in the embodi-

ment, in the loom 1, the warp let-off device 20 includes
a guide roller 40a that guides a warp drawn out from the
lower warp beam 21 (hereunder may also be referred to
as "lower guide roller") and a pair of supporting brackets
50 for supporting the lower guide roller 40a; and is formed
such that the lower guide roller 40a is supported at the
loom frame 10 by the pair of brackets 50 and 50.
[0032] More specifically, the supporting brackets 50
are mounted on the body frames 12 (the back portions
12b) of the loom frame 10 so as to extend backwards
with respect to back end surfaces of the corresponding
body frames 12. Each supporting bracket 50 includes a
base portion 51 that is mounted on its corresponding back
portion 12b and a rotatably supporting portion 52 that
supports the lower guide roller 40a behind its correspond-
ing base portion 51; and these are integrally molded with
each other. The lower guide roller 40a includes a cylin-
drical guide portion 40a1 that is a portion around which
a warp is wound and a pair of shaft portions 40a2 and
40a2 that are integrated with the guide portion 40a1 so
as to project from corresponding ends of the guide portion
40a1. When the shaft portions 40a2 of the lower guide
roller 40a are supported at the rotatably supporting por-
tions 52 of the supporting brackets 50 via, for example,
bearings, the lower guide roller 40a is rotatably supported
by the pair of body frames 12 and 12 of the loom frame
10. In such a supported state, the lower guide roller 40a
is in a state in which its axis is parallel to the weaving-
width direction.
[0033] The supporting brackets 50 that support the
lower guide roller 40a as described above are such that
mounting positions thereof with respect to the body
frames 12 are adjustable in the up-down direction. More
specifically, each supporting bracket 50 is mounted on
its corresponding body frame 12 as described above by
screwing a bolt 55 inserted into a mounting hole in the
corresponding base portion 51 into its corresponding
body frame 12. There are two mounting holes that are
disposed side by side in the up-down direction. Each
mounting hole is a long hole extending in the up-down
direction in a state in which each supporting bracket 50
is mounted on its corresponding body frame 12. There-
fore, the mounting positions of the supporting brackets
50 with respect to the corresponding body frames 12 in
the up-down direction are changeable within ranges in
which the long holes are formed.
[0034] On the basis of this, the warp let-off device 20
includes position adjusting mechanisms 100 for chang-
ing the mounting positions of the supporting brackets 50
with respect to the corresponding body frames 12. Each
position adjusting mechanism 100 includes a fixing por-
tion 101 mounted on the back end surface of its corre-
sponding body frame 12 (back portion 12b). Each fixing
portion 101 is disposed below its corresponding support-
ing bracket 50. Further, each fixing portion 101 has an
internally threaded hole extending therethrough in the
up-down direction when each fixing portion 101 is in a
mounted state.
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[0035] Each position adjusting mechanism 100 in-
cludes a jack bolt 102 that is screwed into the internally
threaded hole of its corresponding fixing portion 101. Fur-
ther, each position adjusting mechanism 100 includes a
receiving portion 103 that is provided on its correspond-
ing supporting bracket 50, and that is provided so as to
oppose in the up-down direction its corresponding jack
bolt 102 screwed into its corresponding fixing portion 101.
Therefore, in each position adjusting mechanism 100,
the jack bolt 102 and its corresponding receiving portion
103 are in a contactable state.
[0036] Regarding the operation of each position ad-
justing mechanism 100, in adjusting the position of each
supporting bracket 50, first, each bolt 55 that mounts (fix-
es) the supporting bracket 50 on its corresponding body
frame 12 is loosened. Since each mounting hole is a long
hole as described above, each supporting bracket 50 is
in a displaceable state in the up-down direction with re-
spect to its corresponding body frame 12. In this state,
an end surface of the jack bolt 102 of its corresponding
position adjusting mechanism 100 contacts a lower sur-
face of its corresponding receiving portion 103, that is,
each supporting bracket 50 is in a state in which it is
supported by its corresponding jack bolt 102. On the ba-
sis of this, by changing the screwing amount of the jack
bolt 102 with respect to the fixing portion 101 of its cor-
responding position adjusting mechanism 100, the posi-
tion of each supporting bracket 50 in the up-down direc-
tion is changed (adjusted) in accordance with the screw-
ing amount. By fixing the position of each supporting
bracket 50 with respect to its corresponding body frame
12 by its corresponding bolt 55 at the changed position,
each supporting bracket 50 is in a state in which its po-
sition in the up-down direction is adjusted.
[0037] In such a warp let-off device 20, the lower easing
mechanism 30a includes a pair of supporting arms 32
and 32 for supporting a first easing roller 33, which is an
easing roller of the lower easing mechanism 30a. The
pair of supporting arms 32 and 32 are mounted so as to
be unrotatable relative to the pair of shaft portions 40a2
and 40a2 of the lower guide roller 40a. Therefore, the
pair of supporting arms 32 and 32 are supported so as
to be swingable with respect to the loom frame 10 by the
shaft portions 40a2 and 40a2 of the lower guide roller
40a.
[0038] On the basis of this, the first easing roller 33 is
swingably supported at two ends thereof by the shaft
portions 40a2 and 40a2 of the lower guide roller 40a via
the pair of supporting arms 32 and 32, and is swingably
provided with respect to the loom frame 10. However,
the easing roller 33 in such a supported state is positioned
above the lower guide roller 40a in the up-down direction.
[0039] The two shaft portions 40a2 and 40a2 of the
lower guide roller 40a are connected to each other by
the guide portion 40a1, and are in an integrated state via
the guide portion 40a1. That is, although the guide portion
40a1 of the lower guide roller 40a is a member for guiding
a warp, the guide portion 40a1 also functions as a portion

of a shaft that supports the first easing roller 33. There-
fore, the lower guide roller 40a that includes the two shaft
portions 40a2 and 40a2 on which the two supporting arms
32 and 32 are mounted and the guide portion 40a1 that
functions as a portion of a shaft by connecting the two
shaft portions 40a2 and 40a2 to each other can be re-
garded as a first support shaft 31 for supporting the first
easing roller 33 of the lower easing mechanism 30a. In
other words, the warp let-off device 20 according to the
embodiment has a structure in which the lower guide
roller 40a is also used as the first support shaft 31 of the
lower easing mechanism 30a.
[0040] Therefore, in the structure of the lower easing
mechanism 30a, the support shaft 31 that supports the
first easing roller 33 is supported at the loom frame 10
via the supporting brackets 50 mounted on the corre-
sponding body frames 12. Since, as described above,
the lower guide roller 40a is provided with its axis being
parallel to the weaving-width direction, the first support
shaft 31 in its supported state is provided such that its
axis is oriented in the weaving-width direction.
[0041] Incidentally, there is a guide roller of a loom hav-
ing a structure in which a guide portion is supported at a
through shaft, which is provided so as to extend through
the guide portion, via, for example, a bearing. The lower
guide roller 40a may have such a structure. In addition,
when a guide roller having such a structure is used as
the lower guide roller 40a according to the embodiment,
the through shaft of the guide roller functions (is also
used as) the first support shaft 31 instead of the entire
guide roller.
[0042] In the warp let-off device 20, the lower guide
roller 40a has a structure in which one of the two shaft
portions 40a2 and 40a2 extends outwardly of the sup-
porting bracket 50 that supports the one of the shaft por-
tions 40a2 in the weaving-width direction. That is, the
first support shaft 31 of the lower easing mechanism 30a
is provided such that an end side thereof extends out-
wardly of the supporting bracket 50 that supports the first
support shaft 31. On the basis of this, the lower easing
mechanism 30a includes an easing section 60 that is
connected to an end of the first support shaft 31 at the
outer side of the supporting bracket 50.
[0043] The easing section 60 includes an easing lever
61 and an easing rod 62. The easing lever 61 is mounted
on the end of the first support shaft 31 so as to be unro-
tatable relative to the end, and is provided so as to extend
downward. The easing rod 62 is rotatably supported at
an end thereof by the loom frame 10 (body frame 12),
and extends backward from this supporting position and
is connected at the other end thereof to the other end of
the easing lever 61. However, the easing lever 61 and
the easing rod 62 are connected to each other such that
their connection position is displaceable along an axis of
the easing rod 62. Further, the easing section 60 includes
an easing spring 63 that is formed so as to be interposed
between the easing lever 61 and the easing rod 62.
[0044] By this structure, in the easing section 60, the
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easing spring 63 that applies a predetermined tension to
a warp urges the first easing roller 33 in a swing direction,
and the swinging of the first easing roller 33 caused by
variations in the tension of the warp is received by the
easing spring 63 to reduce the variations in the tension
of the warp.
[0045] Similarly to the lower easing mechanism 30a,
the upper easing mechanism 30b includes a second sup-
port shaft 34 that is rotatably supported by the loom frame
10, a pair of supporting arms 35 and 35 that are mounted
so as to be unrotatable relative to second support shaft
34, and an easing roller (second easing roller) 36 that is
supported at two end portions thereof by the pair of sup-
porting arms 35 and 35. Therefore, the second easing
roller 36 is swingably supported by the second support
shaft 34 via the pair of supporting arms 35 and 35. Unlike
the first support shaft 31 of the lower easing mechanism
30a that is part of the lower guide roller 40a, the second
support shaft 34 of the upper easing mechanism 30b is
provided as a shaft exclusively for supporting the second
easing roller 36.
[0046] On the basis of this, the second support shaft
34 of the upper easing mechanism 30b is supported by
the loom frame 10 by using the pair of supporting brackets
50 and 50 that support the first support shaft 31 of the
lower easing mechanism 30a.
[0047] More specifically, the supporting brackets 50
that are mounted on the corresponding body frames 12
of the loom frame 10 are each provided with a supporting
metal 70 for supporting the second support shaft 34 of
the upper easing mechanism 30b. Each supporting metal
70 is a plate member having a substantially rectangular
shape (more exactly, a shape having one short side that
is semicircular) as viewed in a plate thickness direction.
Each supporting metal 70 includes a mounting portion
71 and a rotatably supporting portion 72. Each mounting
portion 71 is a one-end-side portion in a long-side direc-
tion (a side opposite to the one short side), and is a portion
that is mounted on the corresponding supporting bracket
50. Each rotatably supporting portion 72 is the other-end-
side portion and supports the second support shaft 34.
[0048] However, each rotatably supporting shaft 72 is
circular in the plate-thickness direction, and has a
through hole 72a which extends therethrough in the
plate-thickness direction and which supports the second
support shaft 34. In the illustrated embodiment, each ro-
tatably supporting portion 72 has a plate thickness that
is larger than that of its corresponding mounting portion
71. Each mounting portion 71 has mounting holes that
extend therethrough in the plate-thickness direction so
as to open at both ends in a direction orthogonal to the
plate-thickness direction and that are used for mounting
the corresponding supporting metal 70 to the corre-
sponding supporting bracket 50. Two mounting holes are
disposed side by side in the short-side direction.
[0049] With one of the two end surfaces of the mount-
ing portion 71 of each supporting metal 70 being in con-
tact with an inner side surface of the supporting bracket

50 (more specifically, the base portion 51 of the support-
ing bracket 50), the mounting portion 71 of each support-
ing metal 70 is mounted on its corresponding supporting
bracket 50. However, in the mounted state, the support-
ing metals 70 are in a state in which their long-side di-
rections are aligned with the up-down direction and in
which the rotatably supporting portions 72 are positioned
above the mounting portions 71. Each supporting metal
70 is mounted on its corresponding supporting bracket
50 by screwing the bolts inserted through the mounting
holes of the mounting portion 71 into the corresponding
supporting bracket 50.
[0050] Accordingly, the warp let-off device 20 includes
the pair of supporting metals 70 for supporting the second
support shaft 34 of the upper easing mechanism 30b,
and has a structure in which each supporting metal 70
is mounted on its corresponding supporting bracket 50
that is supported by the loom frame 10, that is, the pair
of supporting metals 70 and 70 are supported by the loom
frame 10 via the corresponding supporting brackets 50
and 50.
[0051] Two end portions of the second support shaft
34 of the upper easing mechanism 30b are via, for ex-
ample, bearings rotatably supported by the two support-
ing metals 70 and 70 that are supported by the loom
frame 10 in this way. In other words, by the pair of sup-
porting brackets 50 and 50 and the pair of supporting
metals 70 and 70, the second support shaft 34 is rotatably
supported by the loom frame 10. In such a supported
state, the second support shaft 34 is in a state in which
its axis is parallel to the weaving-width direction, that is,
its axis is oriented in the weaving-width direction.
[0052] In the upper easing mechanism 30b in which
the second support shaft 34 is supported as described
above, the pair of supporting arms 35 and 35 for support-
ing the second easing roller 36 are mounted so as to be
unrotatable relative to the second support shaft 34. The
second easing roller 36 is at two end portions thereof
swingably supported by the second support shaft 34 via
the pair of supporting arms 35 and 35. The second easing
roller 36 of the upper easing mechanism 30b is in such
a supported state positioned above the first easing roller
33 of the lower easing mechanism 30a in the up-down
direction.
[0053] In the upper easing mechanism 30b, the second
support shaft 34 in such a supported state is provided
such that an end side thereof extends outwardly of the
supporting bracket 50 on which the supporting metal 70
is mounted in the weaving-width direction. On the basis
of this, the upper easing mechanism 30b includes an
easing section 80 that is disposed outwardly of the sup-
porting bracket 50 and that is connected to one end of
the second support shaft 34.
[0054] The easing section 80 includes an easing lever
81 and an easing rod 82. The easing lever 81 is mounted
so as to be unrotatable relative to the end of the second
support shaft 34, and is provided so as to extend forward.
The easing rod 82 is rotatably supported at an end thereof
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by the loom frame 10 (upper let-off frame 13b), and ex-
tends backward from this supporting position and is con-
nected at the other end thereof to the other end of the
easing lever 81. However, the easing lever 81 and the
easing rod 82 are connected to each other such that their
connection position is displaceable along an axis of the
easing rod 82. Further, the easing section 80 includes
an easing spring 83 that is formed so as to be interposed
between the easing lever 81 and the easing rod 82.
[0055] By this structure, in the easing section 80, the
easing spring 83 that applies a predetermined tension to
a warp urges the second easing roller 36 in a swing di-
rection, and the swinging of the second easing roller 36
caused by variations in the tension of the warp is received
by the easing spring 83 to reduce the variations in the
tension of the warp.
[0056] The warp let-off device 20 also includes a guide
roller 40b that is provided in correspondence with the
upper warp beam 22 (hereunder referred to as "upper
guide roller"). The upper guide roller 40b is rotatably sup-
ported by the loom frame 10 via, for example, a bearing.
However, with the upper guide roller 40b being supported
by the loom frame 10 in this way, the upper guide roller
40b is positioned above the second easing roller 36 and
below the upper warp beam 22 in the up-down direction.
On the basis of this, the upper guide roller 40b guides a
warp drawn out from the upper warp beam 22 towards
the second easing roller 36 of the upper easing mecha-
nism 30b.
[0057] In this way, in the warp let-off device 20 accord-
ing to the embodiment, the first support shaft 31 of the
lower easing mechanism 30a is supported by the rotat-
ably supporting portions 52 of the supporting brackets
50 and 50, and the second support shaft 34 of the upper
easing mechanism 30b is supported by the rotatably sup-
porting portions 72 of the supporting metals 70 and 70
mounted on the base portions 51 of the corresponding
supporting brackets 50. That is, the warp let-off device
20 has a structure in which the first support shaft 31 is
supported by the pair of supporting brackets 50 and 50
and the second support shaft 34 is supported by the sup-
porting metals 70 and 70 that are mounted on the corre-
sponding supporting brackets 50.
[0058] Therefore, in the warp let-off device 20 accord-
ing to the embodiment, a combination of each supporting
bracket 50 and its corresponding supporting metal 70
corresponds to a supporting structural body according to
the present invention. That is, the warp let-off device 20
includes a pair of single supporting structural bodies,
each including the supporting bracket 50 and the corre-
sponding supporting metal 70 that are integrated with
each other. Further, in each supporting structural body
having such a structure, the rotatably supporting portion
52 of the supporting bracket 50 that supports the first
support shaft 31 corresponds to a first supporting section
of the supporting structural body, and the supporting met-
al 70 that supports the second support shaft 34 corre-
sponds to a second supporting section of the supporting

structural body.
[0059] Incidentally, regarding each supporting struc-
tural body having such a structure, the supporting bracket
50 includes the rotatably supporting portion 52 and the
base portion 51, and the supporting bracket 50 is mount-
ed on the loom frame 10 at its base portion 51. Therefore,
regarding the structure that supports the first support
shaft 31, each supporting structural body can be consid-
ered as having a structure in which the first supporting
section (rotatably supporting portion) 52 is supported by
the loom frame 10 by the corresponding base portion 51.
On the other hand, as described above, each supporting
metal 70 that supports the second support shaft 34 is
mounted on the base portion 51 of its corresponding sup-
porting bracket 50. Therefore, regarding the structure
that supports the second support shaft 34, each support-
ing structural body can be considered as having a struc-
ture in which the second supporting section (supporting
metal) 70 is supported by the loom frame 10 by the cor-
responding base portion 51. Therefore, each supporting
structural body includes the corresponding first support-
ing section 52, the corresponding second supporting sec-
tion 70, and the base portion 51, which is a common
portion that supports each supporting section, and can
be considered as having a structure in which each sup-
porting section is supported by the loom frame 10 by the
base portion 51.
[0060] In the warp let-off device 20, each supporting
bracket 50 is such that, as described above, its mounting
position with respect to the loom frame 10 is adjustable
in the up-down direction by its corresponding base por-
tion 51, and is displaceable with respect to the loom frame
10 in the up-down direction. Therefore, each supporting
structural body according to the embodiment that is con-
sidered as having a structure in which the first supporting
section 52 and the second supporting section 70 are sup-
ported by the loom frame 10 by the corresponding base
portion 51 is displaceable with respect to the loom frame
10 in the up-down direction.
[0061] The operation of the warp let-off device 20 hav-
ing the above-described structure is as follows.
[0062] First, in the warp let-off device 20, in order to
overcome poor handling of a warp caused by a shedding
operation of the warp during weaving, the position of the
first easing roller 33 and the position of the second easing
roller 36 in the up-down direction are sometimes adjust-
ed. Here, the position of the first easing roller 33 and the
position of the second easing roller 36 in the up-down
direction are adjusted by adjusting the first support shaft
31 that supports the easing roller 33 and the second shaft
34 that supports the easing roller 36 in the up-down di-
rection.
[0063] On the basis of this, in adjusting the warp let-
off device 20, the positions of the supporting brackets 50
in the up-down direction are adjusted by using the posi-
tion adjusting mechanisms 100 described above. That
is, the mounting positions of the base portions 51 of the
supporting brackets 50 with respect to the loom frame
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10 are adjusted in the up-down direction. By this, each
supporting structural body including the base portion 51
and the first supporting section 52 and the second sup-
porting section 70 that are supported by the base portion
51 as described above is such that its position in the up-
down direction is adjusted with the positional relationship
between the first supporting section 52 and the second
supporting section 70 being maintained due to the first
supporting section 52 and the second supporting section
70 being integrated with the corresponding base portion
51. As a result, the support shafts 31 and 34 that are
supported by the corresponding supporting sections,
and, by extension, the easing rollers 33 and 36 are such
that their positions in the up-down direction are adjusted
with their positional relationship being maintained.
[0064] In this way, according to the warp let-off device
20, the positions of the two easing rollers 33 and 36,
whose positional relationship needs to be maintained be-
fore and after their positional adjustments, are adjusted
in the up-down direction by only adjusting the mounting
positions of the supporting structural bodies, which sup-
port the easing rollers 33 and 36 (the first support shaft
31 and the second support shaft 34), with respect to the
loom frame 10 in the up-down direction. Therefore, the
positional adjustments are facilitated.
[0065] In the embodiment, regarding the mounting of
each supporting metal 70 with respect to its correspond-
ing supporting bracket 50, mounting holes for mounting
the corresponding supporting metals 70 are long holes
extending in the up-down direction in a state in which
each supporting metal 70 is mounted. Therefore, in rang-
es in which the long holes are formed, each supporting
metal 70 is such that its mounting position with respect
to its corresponding supporting bracket 50 is changeable
in the up-down direction. On the basis of this, the warp
let-off device 20 includes interval adjusting mechanisms
110 for changing the mounting positions of the supporting
metals 70 with respect to the corresponding supporting
brackets 50.
[0066] Each interval adjusting mechanism 110 in-
cludes a fixing portion 111 that is mounted on an inner
side surface of the base portion 51 of the corresponding
supporting bracket 50 (that is, a side surface on which
the corresponding supporting metal 70 is mounted). Each
fixing portion 111 is disposed below its corresponding
supporting metal 70. Further, each fixing portion 111 has
an internally threaded hole that is formed so as to extend
therethrough in the up-down direction in the mounted
state of each fixing portion 111. Further, each interval
adjusting mechanism 110 includes a jack bolt 112 that
is screwed into the internally threaded hole of the corre-
sponding fixing portion 111. Further, each interval ad-
justing mechanism 110 includes a receiving portion 113
that is provided on its corresponding supporting metal
70, and that is provided so as to oppose in the up-down
direction its corresponding jack bolt 112 screwed into its
corresponding fixing portion 111. Therefore, in each in-
terval adjusting mechanism 110, each jack bolt 112 and

its corresponding receiving portion 113 are in a contacta-
ble state.
[0067] Regarding the operation of each interval adjust-
ing mechanism 110, in adjusting the position of each sup-
porting metal 70, first, bolts 75 that mount the supporting
metal 70 on the corresponding supporting bracket 50 are
loosened. Accordingly, since each mounting hole is a
long hole as described above, each supporting metal 70
is in a displaceable state in the up-down direction with
respect to its corresponding supporting bracket 50. In
this state, an end surface of the jack bolt 112 of its cor-
responding interval adjusting mechanism 110 contacts
a lower surface of its corresponding receiving portion
113, that is, each supporting metal 70 is in a state in
which it is supported by its corresponding jack bolt 112.
On the basis of this, by changing the screwing amount
of the jack bolt 112 with respect to the fixing portion 111
of its corresponding interval adjusting mechanism 110,
the position of each supporting metal 70 in the up-down
direction is changed (adjusted) in accordance with the
screwing amount. At the location where each supporting
metal 70 is adjusted by the corresponding interval ad-
justing mechanism 110 in the up-down direction, each
supporting metal 70 is in a state in which it is adjusted in
the up-down direction by tightening the bolts 75 inserted
through the mounting holes and re-mounting each sup-
porting metal 70 on its corresponding supporting bracket
50.
[0068] In the warp let-off device 20, as described
above, the interval in the up-down direction between the
two easing rollers 33 and 36 that are supported by the
common supporting structural bodies is set such that
weaving can be properly performed in connection with
other weaving elements on the basis of, for example, the
warp type. Therefore, in the warp let-off device 20, the
interval is sometimes adjusted due to a change in, for
example, the warp type.
[0069] Regarding the adjustment, in the warp let-off
device 20 according to the embodiment, the interval is
adjusted by adjusting in the up-down direction the posi-
tion of the second support shaft 34 that supports the sec-
ond easing roller 36, that is, by adjusting in the up-down
direction the position of each supporting metal 70 with
respect to its corresponding supporting bracket 50. More
specifically, the mounting position of each supporting
metal (second supporting section) 70 with respect to the
base portion 51 of its corresponding supporting bracket
50 is adjusted in the up-down direction by using the cor-
responding interval adjusting mechanism 110 described
above. By this, in each supporting structural body, the
position of the second supporting section 70 in the up-
down direction is adjusted with respect to the correspond-
ing first supporting section 52 whose position in the up-
down direction is determined in connection with the cor-
responding base portion 51. As a result, the interval in
the up-down direction between the second support shaft
34 that is supported by the second supporting section 70
(second easing roller 36) and the first support shaft 31
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that is supported by the first supporting section 52 (first
easing roller 33) is in an adjusted state.
[0070] In this way, the warp let-off device 20 is, while
having a structure in which the first support shaft 31 that
supports the first easing roller 33 and the second support
shaft 34 that supports the second easing roller 36 are
supported by single supporting bodies, capable of prop-
erly adjusting the interval in accordance with, for exam-
ple, the warp type.
[0071] In the forgoing description, an embodiment of
the warp let-off device of a loom according to the present
invention (hereunder referred to as "the embodiment") is
described. However, the present invention is not limited
to the embodiment described above, so that other em-
bodiments (modifications) such as those described be-
low are possible.

(1) In the embodiment, each supporting structural
body includes a combination of two members, that
is, the supporting bracket 50 that is mounted on the
loom frame 10 and that supports the first support
shaft 31 and the supporting metal 70 (second sup-
porting section) that is mounted on the correspond-
ing supporting bracket 50 and that supports the sec-
ond support shaft 34. In addition, as described
above, each supporting bracket 50 includes the base
portion 51 that is mounted on the loom frame 10 and
the rotatably supporting portion 52 (first supporting
section) that supports the first supporting shaft 31;
and these members are integrally molded with each
other. That is, each supporting structural body ac-
cording to the embodiment includes the first support-
ing section, the second supporting section, and the
common base portion that supports both supporting
sections, with the first supporting section and the
base portion being included in an integrally molded
member, and the second supporting section being
provided separately from the first supporting section
and the base portion and being mounted on (sup-
ported by) the integrally molded member.

[0072] However, in the warp let-off device according
to the present invention, each supporting structural body
may have a structure in which the first supporting section
is provided separately from the base portion and the sec-
ond supporting section, and the first supporting section
is mounted on an integrally molded member including
the base portion and the second supporting section. Fur-
ther, each supporting structural body may have a struc-
ture in which the first supporting section, the second sup-
porting section, and the base portion are separately pro-
vided, and are integrally combined into a signal structural
body.
[0073] In the embodiment, in order to adjust the interval
between two easing rollers in the up-down direction, each
supporting structural body has a structure in which the
mounting position of the supporting metal 70, serving as
the second supporting section, with respect to the sup-

porting bracket 50 including the first supporting section
is changeable in the up-down direction. That is, each
supporting structural body has a structure in which the
first supporting section and the second supporting sec-
tion are displaceable relative to each other in the up-down
direction.
[0074] In addition, even in the case in which each sup-
porting structural body has a structure in which the first
supporting section is mounted on the integrally molded
member including the base portion and the second sup-
porting section, each supporting structural body may
have a structure in which the mounting position of the
first supporting section with respect to the base portion
in the integrally molded member is changeable or un-
changeable in the up-down direction.
[0075] Further, even in the case in which each sup-
porting structural body has a structure in which the first
supporting section, the second supporting section, and
the base portion are separately provided and are inte-
grally combined, each supporting structural body may
have a structure in which the mounting position of either
one of the first supporting section and the second sup-
porting section or the positions of both of the first sup-
porting section and the second supporting section with
respect to the base portion in the up-down direction are
changeable, or the mounting positions of both of the first
and second supporting sections are unchangeable with
respect to the base portion. Alternatively, each support-
ing structural body may have a structure in which the first
supporting section, the second supporting section, and
the base portion are integrally molded with each other.
(2) Regarding each support shaft that supports its corre-
sponding easing roller, in the embodiment, the first sup-
port shaft 31 that supports the lower easing roller 33 is
a shaft also serving as the lower guide roller 40a, and
the second support shaft 34 that supports the upper eas-
ing roller 36 is a dedicated shaft. Therefore, the two sup-
port shafts of the warp let-off device according to the
present invention, that is, the two support shafts of the
two easing mechanisms provided in correspondence
with the two warp beams are such that, in the embodi-
ment, the warp let-off device has a structure in which one
of the two support shafts is a shaft that also serves as a
guide roller and the other support shaft is a dedicated
shaft.
[0076] However, the warp let-off device according to
the present invention may have a structure in which one
of the two support shafts is a dedicated shaft and the
other of the two support shafts is a shaft also serving as
a guide roller. Alternatively, the warp let-off device may
have a structure in which both support shafts are dedi-
cated shafts. In these cases, in the warp let-off device,
the guide roller for guiding a warp drawn out from a warp
beam where the support shaft of the corresponding eas-
ing mechanism is a dedicated shaft is provided as a ded-
icated guide roller provided separately from the support
shaft as with the structure corresponding to the upper
warp beam 22 in the embodiment. Further, the warp let-
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off device according to the present invention may have
a structure in which both support shafts also serve as
guide rollers.
[0077] In the embodiment, the second support shaft
34 is a shaft body extending in the weaving-width direc-
tion. That is, in the embodiment, the support shaft pro-
vided as a dedicated shaft (dedicated support shaft) is a
shaft body extending in the weaving-width direction.
However, in the warp let-off device according to the
present invention, a pair of shaft portions that are provid-
ed apart from each other in the weaving-width direction
may be dedicated support shafts. In this case, the shaft
portions constituting the dedicated support shafts may
be supported by the supporting structural bodies, and
one or the other of the pair of supporting arms for sup-
porting the easing rollers may be mounted thereon.
[0078] In the warp let-off device according to the
present invention, each easing mechanism is not limited
to a negative easing mechanism as in the embodiment,
and thus may be a so-called positive easing mechanism
that positively swings a corresponding easing roller by,
for example, a driving device. In addition, each easing
mechanism is not limited to an easing mechanism such
as that in the embodiment that includes one easing sec-
tion that is connected to an end (one side) of the support
shaft. Each easing mechanism may include two easing
sections that are connected to respective ends of the
support shaft. When the support shafts are formed as
two shaft portions that are apart from each other in the
weaving-width direction as mentioned above, it is desir-
able that each easing mechanism include two easing
sections that are connected to the corresponding shaft
portions. Further, in this case, it is desirable that each
easing mechanism be the aforementioned positive eas-
ing mechanism.
(3) Regarding the loom frame, in the embodiment, in a
loom in which two warp beams of the warp let-off device
are disposed so that their positions differ from each other
in the up-down direction, each side frame 11 of the loom
frame 10 includes the body frame 12 and the let-off frame
13 that are separate frames. Each let-off frame 13 in-
cludes the lower let-off frame 13a, which corresponds to
the lower warp beam 21, and the upper let-off frame 13b,
which corresponds to the upper warp beam 22, that are
separately provided. In addition, each side frame 11 has
a structure in which the body frame 12, the lower let-off
frame 13a, and the upper let-off frame 13b are integrally
combined.
[0079] However, in the loom frame according to the
present invention, each side frame may have a structure
in which, when in each side frame a portion of the let-off
frame corresponding to the lower warp beam and a por-
tion of the let-off frame corresponding to the upper warp
beam are separately provided, one of the two portions is
integrally molded with the body frame and the body frame
includes the one of the portions. In this case, the partial
let-off frame corresponding to the other of the two por-
tions of each let-off frame is integrally combined with the

body frame including the one of the portions. In the case
of this structure, each let-off frame includes a portion of
the body frame and the partial let-off frame corresponding
to the other of the portions.
[0080] In the embodiment, in each side frame 11 of the
loom frame 10, the lower let-off frame 13a and the upper
let-off frame 13b, which are separately formed, of the let-
off frame 13 are provided such that a portion of the body
frame 12 is interposed therebetween. However, when
the let-off frame of each side frame includes two partial
let-off frames that are separately provided in correspond-
ence with the warp beams, as disclosed in, for example,
the aforementioned Patent Literature 1, the two partial
let-off frames may be directly connected to each other in
the up-down direction. In this case, each side frame has
a structure in which the let-off frame and the body frame
are integrally combined with each other with a front end
surface of the let-off frame in contact with the back end
surface of the body frame.
[0081] In each side frame, the let-off frame is not limited
to a let-off frame described above having a structure in
which two partial let-off frames that are separately pro-
vided are combined with each other. Each let-off frame
may have a structure in which the two portions are inte-
grally molded with each other. Alternatively, each side
frame may be integrally molded as a whole and formed
into a single frame including portions corresponding to
the body frame and the let-off frame (lower let-off frame
and upper let-off frame) in the embodiment.
[0082] In the embodiment, each supporting structural
body is mounted on the body frame 12 of the loom frame
10. When, as described above, each body frame 12 that
is positioned forwardly of the corresponding let-off frame
is connected to the separately provided let-off frame or
is integrally molded to the corresponding let-off frame to
form the corresponding side frame, each supporting
structural body is mounted on a back end surface of the
corresponding let-off frame. Even in the case in which
each side frame is formed such that the back end surface
of the corresponding body frame is exposed at the back
side as in the embodiment, each supporting structural
body may be mounted on the back end surface of the
corresponding let-off frame. However, when each sup-
porting structural body is mounted on its corresponding
let-off frame in this way, the supporting structural bodies
are provided such that their mounting positions with re-
spect to the let-off frames in the up-down direction are
adjustable. This causes each supporting structural body
to be provided so as to be displaceable in the up-down
direction with respect to the loom frame.
(4) Regarding the two warp beams of the warp let-off
device, in the embodiment, the warp beams 21 and 22
are primarily disposed at positions that differ from each
other in the up-down direction. However, in the warp let-
off device according to the present invention, for exam-
ple, as shown in Fig. 5, the two warp beams may be
primarily disposed at positions that differ from each other
in the front-back direction. The details of the structure of
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the warp let-off device shown in Fig. 5 are as follows. In
Fig. 5, corresponding structural portions to those accord-
ing to the embodiment are given the same reference nu-
merals, and are not described below.
[0083] In a warp let-off device 20’ shown in Fig. 5, each
side frame 11’ of a loom frame 10’ includes a body frame
12 having the same structure as that according to the
embodiment and a let-off frame 13’ that is separately
provided from the body frame 12. Similarly to the embod-
iment, each let-off frame 13’ includes two partial let-off
frames that are separately provided from each other.
[0084] Regarding the two partial let-off frames, a partial
let-off frame 13a, which is one of the two partial let-off
frames, has the same structure and arrangement with
respect to the body frame 12 as those of the lower let-
off frames 13a according to the embodiment. On the other
hand, as mentioned above, in order to dispose the two
warp beams 21 and 22 at positions that differ from each
other in the front-back direction, a partial let-off frame
13c, which is the other partial let-off frame, is disposed
behind and apart from the partial let-off frame 13a. Ac-
cordingly, the loom frame according to the present inven-
tion is not limited to one having an integrally combined
structure as in the embodiment or an integrally molded
structure as described above. The loom frame according
to the present invention may have a structure in which a
portion of each side frame is separated from portions
other than such a portion of each side frame. In the de-
scription below, the partial let-off frame 13a is called a
front let-off frame, and the other partial let-off frame 13c
disposed behind the partial let-off frame 13a is called a
back let-off frame.
[0085] By using a beam guide 14a provided at each
front let-off frame 13a and a beam guide 14c provided at
each back let-off frame 13c, the warp beam 21 is sup-
ported by two front let-off frames 13a and 13a, and the
warp beam 22 is supported by two back let-off frames
13c and 13c. As a result, the two warp beams, that is,
the warp beam 21 and the warp beam 22 are disposed
at positions that differ from each other in the front-back
direction.
[0086] Incidentally, in the illustrated example, the two
warp beams 21 and 22 are disposed such that their po-
sitions slightly differ from each other in the up-down di-
rection. However, the amount of difference between the
positions in the up-down direction is much smaller than
the amount of difference between the positions in the
front-back direction. Therefore, this is considered as an
example in which the two warp beams 21 and 22 are
(primarily) disposed at positions that differ from each oth-
er in the front-back direction. Even if the loom frame has
a structure such as that shown in Fig. 5, the warp let-off
device may have a structure in which the two warp beams
21 and 22 are disposed at positions that are the same in
the up-down direction.
[0087] In addition, in the illustrated example, a support
shaft 31 of an easing mechanism 30a corresponding to
the warp beam 21 and a support shaft 34’ of an easing

mechanism 30c corresponding to the warp beam 22 are
supported by corresponding supporting structural bodies
primarily including a supporting bracket 50’. However,
each supporting structural body includes a supporting
metal 70 which has the same structure as that according
to the embodiment, which is mounted on the correspond-
ing supporting bracket 50’, and which corresponds to a
second supporting section and supports the support shaft
34’. In the illustrated example, the support shaft 34’ of
the easing mechanism 30c is provided as a shaft also
serving as a guide roller 40c of the easing mechanism
30c.
[0088] As in the embodiment, each supporting bracket
50’ has a structure in which a first supporting section 52’,
which is a portion for supporting the support shaft 31,
and a base portion 51’, which is a portion on which the
loom frame 10’ is mounted, are integrally molded with
each other. Each supporting bracket 50’ includes an ex-
tending portion that extends behind the first supporting
section 52’ and that is integrally molded with the first sup-
porting section 52’ and the base portion 51’. Each second
supporting section (supporting metal) 70 is mounted on
the extending portion of the corresponding supporting
bracket 50’ such that the support shaft 34’ is positioned
behind and above the support shaft 31 that is supported
by the corresponding first supporting section 52’. By this,
the easing roller 36’ of the easing mechanism 30c is in
a state in which it is disposed behind and above the eas-
ing roller 33 of the easing mechanism 30a.
[0089] In the illustrated example, as described above,
the warp let-off device has a structure in which the easing
roller 36’ corresponding to the back warp beam 22 is
positioned behind and above the easing roller 33 corre-
sponding to the front warp beam 21. This is to prevent a
path of a warp drawn out from the back warp beam 22
from intersecting a path of a warp drawn out from the
front warp beam 21 and the warps from slidingly contact-
ing each other at the intersection. Accordingly, in the warp
let-off device in which the two warp beams are disposed
at positions that differ from each other in the front-back
direction, it is desirable that the easing roller correspond-
ing to the back warp beam be disposed behind and above
the easing roller corresponding to the front warp beam.
[0090] However, when warps are allowed to undergo
the sliding contact described above, for example, in the
structure shown in Fig. 5, the warp let-off device 20’ may
have a structure in which the front easing roller 33 cor-
responds to the back warp beam 22 and the back and
upper easing roller 36’ corresponds to the front warp
beam 21. That is, a warp drawn out from the front warp
beam 21 may be wound around the easing roller 36’ of
the easing mechanism 30c, and a warp drawn out from
the back warp beam 22 may be wound around the easing
roller 33 of the easing mechanism 30a.
[0091] Although, in the example in Fig. 5, similarly to
the embodiment, each supporting structural body is
mounted on the body frame 12 of its corresponding side
frame 11’ of the loom frame 10’, each supporting struc-
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tural body may be mounted on the back let-off frame 13c
of the let-off frame 13’ of the corresponding side frame
11’. In this case, each supporting structural body is
mounted such that the base portion 51’ is oriented so as
to be positioned behind the first supporting section 52’,
and its mounting position in the up-down direction with
respect to a front end surface of the back let-off frame
13c is adjustable.
[0092] In the example in Fig. 5, in each side frame 11’
of the loom frame 10’, the front let-off frame 13a and the
back let-off frame 13c, which are separately provided, of
the let-off frame 13’ are disposed apart from each other
in the front-back direction. However, in a loom in which
two warp beams of the warp let-off device are disposed
at positions that differ from each other in the front-back
direction, each let-off frame may have a structure in which
a partial let-off frame corresponding to the front let-off
frame 13a and a partial let-off frame corresponding to
the back let-off frame 13c are integrally combined with
each other. In addition, each let-off frame may have a
structure in which a portion corresponding to the front
let-off frame 13a and a portion corresponding to the back
let-off frame 13c are included and are integrally molded
with each other.
[0093] In the foregoing description, an example in
which two warp beams of the warp let-off device are dis-
posed at positions that differ from each other in the up-
down direction or a front-back direction is described.
However, in the warp let-off device according to the
present invention, the two warp beams may be disposed
at positions that do not differ from each other in both the
up-down direction and the front-back direction.
[0094] More specifically, for example, each back let-
off frame 13c in the example in Fig. 5 may further extend
upward as compared to the illustrated example, and the
warp beam 22 may be supported at an upper end portion
thereof. In the case of this structure, the support shaft
34’ of the easing mechanism 30c corresponding to the
warp beam 22 is provided as a dedicated shaft, and the
guide roller corresponding to the warp beam 22 is pro-
vided as a dedicated guide roller between the easing
roller 36’ and the warp beam 22 in the up-down direction.
[0095] The present invention is not limited to the
above-described embodiments. Various modifications
can be made within a scope that does not depart from
the gist of the present invention.

Claims

1. A warp let-off device (20, 20’) for a loom (1), the warp
let-off device (20, 20’) comprising two warp beams
(21, 22) that are disposed at positions that differ from
each other in an up-down direction and/or a front-
back direction, and easing mechanisms (30a, 30b,
30c) that are provided for the warp beams (21, 22)
corresponding thereto and that reduce variations in
tension of a warp, each easing mechanism (30a,

30b, 30c) including a support shaft (31, 34, 34’) that
is provided such that an axis thereof is oriented in a
weaving-width direction at the loom (1) and an eas-
ing roller (33, 36, 36’) that is swingably supported by
the support shaft (31, 34, 34’), characterised in that

the warp let-off device (20, 20’) includes a pair
of supporting structural bodies that are disposed
apart from each other in the weaving-width di-
rection, each supporting structural body being a
single supporting structural body that is mount-
ed on a loom frame so as to be displaceable in
the up-down direction with respect to the loom
frame, and
each supporting structural body includes a first
supporting section (52, 52’) for supporting the
support shaft (31, 34, 34’) of one of the two eas-
ing mechanisms (30a, 30b, 30c) and a second
supporting section (70) for supporting the sup-
port shaft (31, 34, 34’) of the other of the two
easing mechanisms (30a, 30b, 30c),
wherein each supporting structural body has a
structure in which the first supporting section
(52, 52’) and the second supporting section (70)
are displaceable relative to each other in the up-
down direction.

Patentansprüche

1. Kettfadenablassvorrichtung (20, 20’) für

eine Webmaschine (1), die Kettfadenablassvor-
richtung (20, 20’) enthaltend zwei Kettbäume
(21, 22), die an Stellen angeordnet sind, welche
sich in einer Oben-Unten-Richtung und/oder ei-
ner Vorne-Hinten-Richtung voneinander unter-
scheiden, und Entlastungseinrichtungen (30a,
30b, 30c), die für die dazu entsprechenden Kett-
bäume vorgesehen sind und die Spannungsva-
riationen eines Kettfadens reduzieren, jede Ent-
lastungseinrichtung (30a, 30b, 30c) beinhaltend
eine Trägerwelle (31, 34, 34’), die so vorgese-
hen ist, dass eine Achse davon in eine Webbrei-
tenrichtung an der Webmaschine (1) ausgerich-
tet ist und eine Entlastungsrolle (33, 36, 36’), die
von der Trägerwelle (31, 34, 34’) schwingend
getragen wird,
dadurch gekennzeichnet, dass die Kettfade-
nablassvorrichtung (20, 20’) ein Paar tragende
Strukturkörper beinhaltet, die in der Webbreiten-
richtung voneinander beabstandet angeordnet
sind, wobei jeder tragende Strukturkörper ein
einzelner tragender Strukturkörper ist, der an ei-
nem Webmaschinenrahmen befestigt ist, um in
der Oben-Unten-Richtung bezüglich des Web-
maschinenrahmens verschiebbar zu sein, und
jeder tragende Strukturkörper einen ersten Tra-
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gabschnitt (52, 52’) zum Tragen der Trägerwelle
(31, 34, 34’) einer der beiden Entlastungsein-
richtungen (30a, 30b, 30c) und einen zweiten
Tragabschnitt (70) zum Tragen der Trägerwelle
(31, 34, 34’) der anderen der beiden Entlas-
tungseinrichtungen (30a, 30b, 30c) beinhaltet,
wobei jeder tragende Strukturkörper eine Struk-
tur aufweist, in welcher der erste Tragabschnitt
(52, 52’) und der zweite Tragabschnitt (70) in
der Oben-Unten-Richtung relativ zueinander
verschiebbar sind.

Revendications

1. Dispositif de déroulement de chaîne (20, 20’) pour

un métier à tisser (1), le dispositif de déroule-
ment de chaîne (20, 20’) comprenant deux en-
souples de chaîne (21, 22) qui sont disposées
en des positions qui diffèrent l’une de l’autre
dans une direction haut-bas et/ou une direction
avant-arrière, et des mécanismes de détente
(30a, 30b, 30c) qui sont prévus pour les ensou-
ples de chaîne (21, 22) correspondant à ceux-
ci et qui réduisent les variations de tension d’une
chaîne, chaque mécanisme de détente (30a,
30b, 30c) comprenant un arbre de support (31,
34, 34’) qui est disposé de telle sorte qu’un axe
de celui-ci est orienté dans une direction de lar-
geur de tissage au niveau du métier à tisser (1)
et un rouleau de détente (33, 36, 36’) qui est
supporté de manière oscillante par l’arbre de
support (31, 34, 34’), caractérisé en ce que
le dispositif de déroulement de chaîne (20, 20’)
comprend une paire de corps structuraux de
support qui sont disposés à distance l’un de
l’autre dans la direction de la largeur de tissage,
chaque corps structural de support étant un
corps structural de support unique qui est monté
sur un cadre de métier de manière à être dépla-
çable dans la direction haut-bas par rapport au
cadre de métier à tisser, et
chaque corps structural de support comprend
une première section de support (52, 52’) pour
supporter l’arbre de support (31, 34, 34’) de l’un
des deux mécanismes de détente (30a, 30b,
30c) et une deuxième section de support (70)
pour supporter l’arbre de support (31, 34, 34’)
de l’autre des deux mécanismes de détente
(30a, 30b, 30c),
chaque corps structural de support ayant une
structure dans laquelle la première section de
support (52, 52’) et la deuxième section de sup-
port (70) sont mobiles l’une par rapport à l’autre
dans la direction haut-bas.
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