EP 3 992 342 A1

(19) Europdisches

: Patentamt

European
Patent Office

Office européen
des brevets

(11) EP 3 992 342 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication:
04.05.2022 Bulletin 2022/18

(21) Application number: 21199431.4

(22) Date of filing: 28.09.2021

(51) International Patent Classification (IPC):

DO3D 49/60 (2006-01)

(562) Cooperative Patent Classification (CPC):

D03D 49/60

(84) Designated Contracting States:
AL ATBE BG CH CY CZDE DKEE ES FI FR GB
GRHRHUIEISITLILTLULVMC MK MT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
KH MA MD TN

(30) Priority: 27.10.2020 JP 2020179826

(71) Applicant: Tsudakoma Kogyo Kabushiki Kaisha
Kanazawa-shi, Ishikawa-ken 921-8650 (JP)

(72) Inventors:

¢ MYOGI, Keiichi
Kanazawa-shi, 921-8650 (JP)
* YAMAGISHI, Daigo
Kanazawa-shi, 921-8650 (JP)
¢ TAMURA, Koichi
Kanazawa-shi, 921-8650 (JP)
* YAMA, Kazuya
Kanazawa-shi, 921-8650 (JP)

(74) Representative: Zimmermann & Partner

Patentanwalte mbB
Postfach 330 920
80069 Miinchen (DE)

(54) LOOM WITH BEATING DEVICE

(57)  Abeatingdevice (1)foraloomincludes arocking
shaft (10), where the rocking shaft (10) is constituted by
connecting a plurality of shaft constituting members con-
sisting of a first shaft member (20) and a second shaft
member (30) each having a balance part (26; 36) and
both side parts, which are connecting parts, the shaft
constituting members at both ends are the first shaft
members (20), at least one of the two adjacent shaft con-
stituting members is the second shaft member (30), the
two adjacent shaft constituting members are connected
in a state where a shaft part (22a, 24a) of a shaft con-

FIG. 7

necting part (22, 24) of the first shaft member (20) or the
second shaft member (30), which is the other shaft con-
stituting member is fitted in a hole part (32a) of a hole
connecting part (32) of the second shaft member (30),
which is one shaft constituting member, and the rocking
shaft (10) is connected to support shafts (40) by the shaft
parts (22a) of the shaft connecting parts (22) on one side
of each of the first shaft members (20) at both ends and
is connected to support bodies (54) by the shaft parts
(24a) of the shaft connecting parts (24) on the other side.
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Description
TECHNICAL FIELD

[0001] The present invention relates to a beating de-
vice for a loom including a rocking shaft that is configured
to support a sley, to which a reed is attached, via a plu-
rality of sley swords, is connected to a pair of support
shafts provided to each of left and right side frames of
the loom and configured to rock, and therefore, is bridged
between the support shafts, is supported, via a bearing,
on support bodies provided on a beam member bridged
between the side frames, is constituted by connecting a
plurality of shaft constituting members dividable in an axis
line direction and has balance parts each spaced from a
center of rocking toward an opposite side to the reed.

BACKGROUND ART

[0002] A loom has a pair of support shafts configured
to rock in conjunction with rotation of a main shaft. Note
that, the support shafts are each provided to each of left
and right side frames of the loom and are provided in
such an aspect that one end portion thereof protrudes
from each side frame toward an inner side in a weaving
width direction. A rocking shaft of a beating device is
connected to both the support shafts. Thereby, the rock-
ing shaft is provided in a state of being bridged between
the pair of support shafts.

[0003] In addition to the rocking shaft, the beating de-
vice has a plurality of sley swords spaced in an axis line
direction on the rocking shaft, a sley attached to the sley
swords, and a reed attached to the sley, and is configured
so that the reed is supported to the rocking shaft via the
sley and the sley swords. Specifically, the beating device
has an assembly consisting of the rocking shaft, the sley
swords, the sley and the reed. In the beating device, the
pair of support shafts rocks, so that the assembly rocks
about a shaft center of the rocking shaft as a center of
rocking, and therefore, a beating operation is executed.
[0004] Note that,in the assembly of the beating device,
the sley and the reed are in positions spaced from the
center of rocking. For this reason, the center of gravity
of the assembly is positioned closer to the reed than the
center of rocking. Therefore, in the beating device, the
rocking shaft is generally configured to have a balance
part provided in a position spaced from the center of rock-
ing toward an opposite side to the reed so as to bring the
position of the center of gravity close to the center of
rocking.

[0005] Forexample, PatentLiterature 1 discloses such
a beating device. In the beating device (hereinafter, re-
ferred to as ’conventional device’) disclosed in Patent
Literature 1, the rocking shaft consists of a plurality of
shaft constituting members, and is constituted by con-
necting the shaft constituting members in an axis line
direction.

[0006] Specifically, the rocking shaft consists of four
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rocking shaft parts (second rocking shafts and third rock-
ing shafts), which are each a shaft constituting member
and are provided spaced from each other in the axis line
direction, balance shaft parts (a first balance shaft and a
second balance shaft) each provided between the two
adjacent rocking shaft parts of the rocking shaft parts,
and connecting members (a first connecting unit and a
second connecting unit) each configured to connect the
rocking shaft part and the balance shaft part each other.
The rocking shaft has, as a balance part consisting of
the balance shaft parts, a balance part provided in a po-
sition spaced from a shaft center of the rocking shaft part
becoming the center of rocking.

[0007] The rocking shaft part and the balance shaft
part are each formed so that both side parts thereof form
ashaft shape. The connecting member has two connect-
ing holes for receiving each of the side part of the rocking
shaft part and the side part of the balance shaft part. In
addition, the rocking shaft is constituted by integrally con-
necting each rocking shaft part and each balance shaft
part in the axis line direction in a form of fitting the side
part of the rocking shaft part into one connecting hole
and fitting the side part of the balance shaft part into the
other connecting hole.

[0008] The rocking shaft configured in this way is con-
nected at the rocking shaft parts (second rocking shafts)
of both ends to a pair of support shafts (first rocking
shafts) provided to the left and right side frames, and is
rotatably supported at the rocking shaft parts (third rock-
ing shafts) positioned on inner sides of the rocking shaft
parts of both ends via bearings by support bodies (inter-
mediate support units) supported on a beam member
bridged between the side frames.

CITATION LIST
PATENT LITERATURE

[0009] Patent Literature 1: JP2005-344223A

SUMMARY OF INVENTION

[0010] In the conventional device, since the rocking
shaft and the configuration for supporting the rocking
shaft are as described above, as the rocking shaft rocks
for the beating operation, an excessive load is applied to
the bearing of the support body, and therefore, the bear-
ing is damaged.

[0011] Specifically, in the conventional device, as de-
scribed above, the rocking shaftis connected at the rock-
ing shaft parts of both ends to the support shafts provided
to the left and right side frames, and is supported at the
rocking shaft parts different from the rocking shaft parts
connected to the support shafts by the support bodies,
and thus, is supported on the loom. In addition, the rock-
ing shaft parts connected (supported) to the support
shafts and the rocking shaft parts supported by the sup-
port bodies are connected to each other, via the connect-
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ing members each connected to each of the rocking shaft
parts and the balance shaft parts.

[0012] In the rocking shaft of the conventional device,
since the two adjacentrocking shaft parts, the connecting
members connecting the rocking shaft parts and the bal-
ance shaft parts are each provided as separate members
and are assembled to constitute the rocking shaft, the
assembling may be made in a state where the shaft cent-
ers of the two adjacent rocking shaft parts are misaligned
with each other, depending on assembling accuracy and
the like. For this reason, in the state where the rocking
shaft is supported on the loom, as described above, the
shaft center of the rocking shaft part connected to the
support shaft and the shaft center of the rocking shaft
part supported on the support body may be misaligned
with each other.

[0013] When the shaft centers of both the rocking shaft
parts are misaligned with each other, the rocking shaft
part supported on the support body is supported by the
bearing in such a form that the shaft center thereof is
misaligned from the center of rocking. For this reason,
when the rocking shaft is rocked by the support shaft,
the rocking shaft part connected to the support shaft is
rocked about the shaft center of the support shaft but the
rocking shaft part supported on the support body intends
to rotate around the center of rocking because it is sup-
ported in a position eccentric from the center of rocking.
As a result, the excessive load is applied to the bearing
of the support body, and thus, the bearing may be dam-
aged.

[0014] Itis therefore an object of the present invention
to provide a structure of a beating device for a loom ca-
pable of preventing a bearing of a support body from
being damaged as much as possible as a rocking shaft
rocks.

[0015] Inordertoachievethe above object, the beating
device for a loom as described above according to the
present invention is characterized in that wherein a plu-
rality of shaft constituting members includes first shaft
members and a second shaft member each having a
balance part and both side parts, which are connecting
parts for connection with adjacent shaft constituting
members, wherein the first shaft members each have a
configuration where both side parts are shaft connecting
parts having shaft parts each formed into a shaft shape
and both the shaft connecting parts and the balance part
positioned between both the shaft connecting parts are
integrally formed, and wherein the second shaft member
is formed in such an aspect that one of both side parts
is a hole connecting part having a hole part and the other
is a hole connecting part having a hole part or a shaft
connecting part having a shaft part formed into a shaft
shape. In addition, the present invention is characterized
in that wherein the rocking shaft is configured such that
the shaft constituting members at both ends are the first
shaft members, at least one of the two adjacent shaft
constituting members is the second shaft member and
the two adjacent shaft constituting members are connect-
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ed in a state where the shaft part of the shaft connecting
partofthefirst shaftmemberorthe second shaft member,
which is the other shaft constituting member is fitted in
the hole part of the hole connecting part of the second
shaft member, which is one shaft constituting member,
and wherein the rocking shaft is connected to the support
shafts by the shaft parts of the shaft connecting parts on
one side of each of the first shaft members at both ends
and is connected to the support bodies by the shaft parts
of the shaft connecting parts on the other side.

[0016] In the beating device for a loom of the present
invention, the balance part of each of the first shaft mem-
bers and/or the balance part of the second shaft member
may be formed to have a circular section in the axis line
direction, and may be located in a position overlapping
apresence range of the shaft part of the shaft connecting
part or the hole part of the hole connecting part, as seen
in the axis line direction. In addition, the shaft part of the
shaft connecting part on the other side of each of the first
shaft members at both ends of the rocking shaft may
have a step portion formed by forming a shaft diameter
of a part closer to the balance part than a part to be sup-
ported on the support body to be larger than a shaft di-
ameter of the part to be supported on the support body.
[0017] In addition, in the present invention, the sley
swords may be provided in a form of being supported on
each of the shaft constituting members in positions within
a presence range of the balance part of each of the shaft
constituting members in the axis line direction. In addi-
tion, the rocking shaft may be connected to the pair of
support shafts via coupling members, each of the cou-
pling members may have a balance part spaced from the
center of rocking toward an opposite side to the reed,
and the sley swords may be provided in a form of being
supported on the coupling members even within a pres-
ence range of the balance parts of the coupling members
in the axis line direction.

[0018] According to the beating device for a loom of
the present invention, the shaft constituting members at
both ends of the rocking shaft are formed as the first shaft
members that each include the shaft connecting part hav-
ing the shaft part connected to the support shaft, the shaft
connecting part having the shaft part supported on the
support body, and the balance part positioned between
both the shaft connecting parts and are each constituted
by integrally forming both the shaft connecting parts and
the balance part. Specifically, the first shaft member is
formed as a single member including two shaft connect-
ing parts (shaft parts), and has such a configuration that
it is possible to easily implement a state where the shaft
centers of both the shaft parts are made to match each
other, as seen in the axis line direction, as compared to
the conventional device where the two shaft parts (rock-
ing shaft parts) are connected via a separate member (a
balance part, a connecting member).

[0019] Thereby, in a state of being supported on the
loom, the rocking shaft can easily implement a state
where the shaft center of the shaft part connected to the
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support shaft and the shaft center of the shaft part sup-
ported on the support body match each other (both the
shaft centers are not misaligned with each other), as seen
in the axis line direction. Therefore, according to the beat-
ing device for a loom of the present invention where the
rocking shaftis prepared in this way, even when the rock-
ing shaft rocks for a beating operation, a load, which is
generated when both the shaft centers are misaligned
with each other as in the conventional device, is not ap-
plied to the bearing of the support body. As a result, the
damage of the bearing of the support body caused due
to the load is prevented as much as possible.

[0020] By constituting the first shaft member as de-
scribed above, it is also possible to easily implement a
configuration where the balance part positioned between
both the shaft connecting parts becomes parallel to the
center of rocking. Thereby, it is possible to make the bal-
ance state of the first shaft member of the rocking shaft
more uniform over the axis line direction.

[0021] In addition, in the beating device for a loom of
the present invention, when the balance part of the first
shaft member and/or the balance part of the second shaft
member is formed to have a circular section in the axis
line direction, it is possible to reduce the inertia by the
balance part caused due to the beating operation, as
compared to a configuration where the sectional shape
is elliptical. Thereby, it is possible to improve the com-
patibility of the loom with the high-speed operation.
[0022] Further, in the beating device for a loom of the
present invention, the first shaft members at both ends
of the rocking shaft are each configured so that the shaft
part of the shaft connecting part supported on the support
body has the above-described step portion. Thereby, the
bending of the rocking shaft caused due to the beating
operation is reduced.

[0023] More specifically, in association with the beat-
ing operation, the inertia of the sley and the reed provided
on the sley and a shock at a time of beating operation
are applied to the rocking shaft via the sley swords, as a
load. The load is applied to the rocking shaft, as a force
to bend the rocking shaft.

[0024] Regarding this, when the first shaft members at
both ends of the rocking shaft are each configured as
described above, the first shaft member can be support-
ed on the support body in a state where an end face of
the step portion is in contact with a side surface of the
support body. Thereby, even when the load is applied to
the rocking shaft, the force in a bending direction by the
load is received by the support body on a contact surface
ofthe step portion with the support body, so that the bend-
ing of the rocking shaft is reduced. As the bending of the
rocking shaftis reduced in this way, vibrations of the beat-
ing device at a time of beating operation are reduced and
the compatibility of the loom with the high-speed opera-
tion is improved.

[0025] Further, in the beating device for a loom of the
present invention, when the sley swords are provided in
aformofbeing supported on each of the shaft constituting
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members in the positions within the presence range of
the balance part of each shaft constituting member in the
axis line direction, the deterioration of the balance state
of the beating device at a time when the load is applied
to the rocking shaft is reduced.

[0026] Specifically, as described above, the load is ap-
plied to the rocking shaft via the sley swords. Note that,
the load acts in a direction of deteriorating the balance
state, especially, in the parts at which the sley swords
are provided. When the balance state in the parts at which
the sley swords are provided is deteriorated, the balance
state of the entire assembily is also deteriorated. Regard-
ing this, the sley swords are provided as described above,
i.e., the balance part is present in the positions of each
shaft constituting member in which the sley swords are
provided, so that when the load is applied to a part to
which the load is to be applied, the deterioration of the
balance state at the part is reduced. As a result, the de-
terioration of the balance state of the entire beating de-
vice (assembly) caused due to the load is reduced.
[0027] Further, in the beating device for a loom of the
present invention, the coupling members configured to
connect the rocking shaft and the support shafts each
have the balance part, and the sley swords are also pro-
vided within the presence range of the balance parts of
the coupling members in the axis line direction, so that
the load applied via the sley swords at a time of beating
operation is received not only by the rocking shaft but
also by the coupling members. As a result, the bending
of the rocking shaft caused due to the load is further re-
duced, and the deterioration of the balance state is further
reduced.

BRIEF DESCRIPTION OF DRAWINGS
[0028]

FIG. 1 is a front view of a loom according to an em-
bodiment of the present invention.

FIG. 2 is an enlarged view of main parts of FIG. 1.
FIG. 3 is a sectional view taken along an A-A line in
FIG. 2.

FIG. 4 is a sectional view taken along a B-B line in
FIG. 2.

FIG. 5 is a sectional view taken along a C-C line in
FIG. 2.

DESCRIPTION OF EMBODIMENTS

[0029] Hereinafter, an embodiment of a loom to which
the present invention is applied will be described with
reference to FIGS. 1 to 5.

[0030] The loom has a beating device 1 including a
reed 3 for beating weft inserted in weaving against a cloth
fell of a woven fabric. The beating device 1 has a config-
uration where the reed 3 is attached on a sley 5 and the
sley 5 is supported on a rocking shaft 10 via a plurality
of sley swords 7. The beating device 1 is supported on
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the loom by support shafts 40 and 40 of the rocking shaft
10, which are each provided to each of left and right side
frames 50 and 50 of the loom.

[0031] Each support shaft 40 is rotatably supported on
each side frame 50. The pair of support shafts 40 and 40
is each connected to the rocking shaft 10 via coupling
members 60 and 60. The loom is also configured so that
the pair of support shafts 40 and 40 is rocked by a main
shaft (not shown). In the loom, the support shafts 40 are
rocked, so that the rocking shaft 10 is rocked and the
beating is executed.

[0032] In the loom, a beam member 52 is bridged be-
tween the side frames 50 and 50, and the rocking shaft
10 is also supported by support bodies 54 attached on
the beam member 52. Note that, the support body 54 is
configured to rotatably support the rocking shaft 10 via
a bearing 58a. In the present embodiment, for example,
the two support bodies 54 spaced in a weaving width
direction are provided.

[0033] In the beating device 1 of the loom, according
to the present invention, the rocking shaft is constituted
by connecting a plurality of shaft constituting members
consisting of a first shaft member and a second shaft
member and each having a balance part provided spaced
from a center of rocking toward an opposite side to the
reed. In the present invention, the rocking shaft is con-
stituted so that the shaft constituting members positioned
at both ends are the first shaft members. In the present
embodiment, the rocking shaft 10 consists of the first
shaft members at both ends and one second shaft mem-
ber positioned between both the first shaft members. The
rocking shaft 10 is described in detail, as follows.
[0034] The rocking shaft 10 consists of the two types
of shaft constituting members of the first shaft members
20 and the second shaft member 30, and is configured
so that the shaft constituting members at both ends are
the first shaft members 20. Therefore, the rocking shaft
10is supported by the support shafts 40 in a form of being
connected to each of the support shafts 40 at one side
part of both side parts of each of the first shaft members
20. In other words, one of both side parts of each of the
first shaft members 20 is constituted as a connecting part
22 that is connected to the support shaft 40. In addition,
the shaft constituting member positioned between the
first shaft members 20 and 20 at both ends of the rocking
shaft 10 is constituted as one second shaft member 30,
as described above. Therefore, the other of both side
parts of each of the first shaft members 20 is constituted
as a connecting part 24 that is connected to the second
shaft member 30.

[0035] As for the first shaft member 20, the first shaft
member 20 has a balance part 26 between the connect-
ing parts 22 and 24 on both sides thereof. The connecting
parts 22 and 24 have shaft-shaped shaft parts 22a and
24a that are each connected to the support shaft 40 or
the second shaft member 30, respectively, as described
above. Specifically, both the connecting parts 22 and 24
are constituted as the shaft connecting parts of the
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presentinvention. Both the shaft connecting parts 22 and
24 of the first shaft member 20 are spaced in an axis line
direction of the shaft parts 22a and 24a, and existin such
a form that shaft centers of the shaft parts 22a and 24a
are made to match each other, as seen from the axis line
direction.

[0036] The shaft part 22a of one shaft connecting part
22 connected to the support shaft 40 has a diameter (out-
er diameter) that is substantially the same as a diameter
of the support shaft 40. On the other hand, the shaft part
24a of the other shaft connecting part 24 connected to
the second shaft member 30 has a diameter that is larger
on one end-side becoming the balance part 26-side than
adiameter of the other end-side. In other words, the shaft
part 24a has a step portion 24a1 formed by forming a
shaft diameter of a part on one end-side (balance part
26-side) to be larger than a shaft diameter of a part on
the other end-side. Additionally describing, the diameter
of the part on one end-side of the shaft part 24a is formed
to be substantially the same as the diameter of the shaft
part 22a of one shaft connecting part 22.

[0037] Inthe presentembodiment, the balance part 26
positioned between the shaft connecting parts 22 and 24
is formed to have a circular (shaft shape) section. A di-
ameter of the balance part 26 is substantially the same
as the diameter of the shaft part 22a. Note that, the bal-
ance part 26 of the first shaft member 20 is formed so
that an axis line thereof is parallel to axis lines of the shaft
parts 22a and 24a and a shaft center thereof is located
in a position eccentric with respect to the shaft centers
of the shaft parts 22a and 24a of the shaft connecting
parts 22 and 24 on both sides, as seen in the axis line
direction. Also, an eccentric amount of the balance part
26 is substantially the same as a radius of the shaft part
22a. Therefore, in the first shaft member 20, a presence
range of the balance part 26 and presence ranges of the
shaft parts 22a and 24a overlap, as seen in the axis line
direction.

[0038] The first shaft member 20 has a configuration
where both the shaft connecting parts 22 and 24 and the
balance part 26 are directly connected to each other.
Therefore, both the shaft connecting parts 22 and 24 has
intermediate parts 22b and 24b that continue to the shaft
parts 22a and 24a on the balance part 26-side with re-
spect to the shaft part 22a and 24a and also continue to
the balance part 26 eccentric to the shaft parts 22a and
24a.

[0039] The first shaft member 20 whose both the shaft
connecting parts 22 and 24 are directly connected to the
balance part 26 at the intermediate parts 22b and 24b is
mainly constituted by only the balance part 26 between
both the shaft connecting parts 22 and 24, and has a
crank shape as a whole. Also, the first shaft member 20
has a configuration where the shaft parts 22a and 24a
and the intermediate parts 22b and 24b of both the shaft
connecting parts 22 and 24 and the balance part 26 are
integrally formed. Specifically, the first shaft member 20
isformed as a single member having the shaft connecting
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parts 22 and 24 and the balance part 26.

[0040] As for the second shaft member 30, the second
shaft member 30 is connected to each of the first shaft
members 20 and 20 at both ends of the rocking shaft 10,
as described above. Therefore, both side parts of the
second shaft member 30 are constituted as connecting
parts 32 and 32 that are connected to the first shaft mem-
bers 20 and 20. The second shaft member 30 is consti-
tuted to have a balance part 36 between both the con-
necting parts 32 and 32. Note that, the balance part 36
is formed to have a circular (shaft shape) section, like
the balance part 26 of the first shaft member 20. In ad-
dition, a diameter of the balance part 36 is substantially
the same as the diameter of the balance part 26 of the
first shaft member 20.

[0041] As for both the connecting parts 32 and 32 of
the second shaft member 30, since the connecting parts
of the first shaft member 20 are the shaft connecting
parts, as described above, both the connecting parts 32
and 32 are each configured to receive the shaft part 24a
of the shaft connecting part 24 on the other side of the
first shaft member 20 and to have a hole part 32a for the
receiving. Specifically, both the connecting parts 32 and
32 are constituted as the hole connecting parts of the
present invention.

[0042] Note that, in the present embodiment, each of
the hole connecting parts 32 is constituted by two parts
of a receiving part 33 continuing to the balance part 36
and a cover part 34 attached to the receiving part 33. As
for each of the hole connecting parts 32 configured as
described above, the receiving part 33 has a block shape
and an end face (attached surface) to which the cover
part 34 is attached. Note that, the cover part 34 has a
plate shape, and one end face in a plate thickness direc-
tion is configured as an attaching surface to the receiving
part 33.

[0043] The receiving part 33 and the cover part 34 are
formed with arc-shaped grooves (arc grooves) 33a and
34a opening to the attached surface and the attaching
surface and configured to form the hole part 32a in a
state where the receiving part 33 and the cover part 34
are assembled. Note that, both the arc grooves 33a and
34a are formed over the entire width direction (extension
direction of the groove) of the receiving part 33 and the
cover part 34. A curvature radius of an arc surface of
each of both the arc grooves 33a and 34a is substantially
the same as a radius of the part on the other end-side (a
side opposite to the balance part 26) of the shaft part 24a
of the other shaft connecting part 24 of the first shaft
member 30. However, an arc angle of each of both the
arc grooves 33a and 34a is smaller than 180°.

[0044] The receiving part 33 is formed so that an end
face on an opposite side to the attached surface in a
direction (height direction) orthogonal to the attached sur-
face has an arc shape, as seen in an extension direction
(the width direction) of the arc groove 33a. Specifically,
the end face on the opposite side is formed as an arc
surface. Note that, a curvature radius of the arc surface
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is substantially the same as the radius of the balance
part 36.

[0045] Adimension of the receiving part33inthe height
direction is substantially the same as the diameter of the
balance part 36. In addition, dimensions in the width di-
rection of the receiving part 33 and the cover part 34
attached to the receiving part 33 are smaller than alength
dimension of the part on the other end-side (farther than
the step portion 24a1) of the shaft part 24a of the other
shaft connecting part 24 of the first shaft member 20.
[0046] The receiving parts 33 and 33 of both the hole
connecting parts 32 and 32 of the second shaft member
30 are present on both sides of the balance part 36 in a
state where the width direction is made to match the axis
line direction of the balance part 36. However, the bal-
ance part 36 and both the receiving parts 33 and 33 are
in a state where a shaft center of the balance part 36 and
arc centers of the arc surfaces of both the receiving parts
33 and 33 substantially match each other, as seen in the
axis line direction of the balance part 36. Therefore, the
second shaft member 30 has a configuration where the
arc surface of the receiving part 33 matches a part of a
circumferential surface of the balance part 36 and pres-
ence ranges of both the receiving parts 33 and 33 and a
presence range of the balance part 36 overlap, as seen
in the axis line direction of the balance part 36.

[0047] The cover part 34 is attached to the receiving
part 33, so that the hole connecting part 32 is constituted
and the hole part 32a of the hole connecting part 32 is
formed by both the arc grooves 33a and 34a formed at
each of the receiving part 33 and the cover part 34. Note
that, the cover part 34 is attached to the receiving part
33 by using screw members 35. More specifically, each
receiving part 33 is formed with a plurality of female
thread holes 33b opening to the attached surface (ex-
cluding the part of the arc groove 33a). Note that, each
cover part 34 is formed with through-holes 34b penetrat-
ing through in the plate thickness direction, in positions
of the attaching surface corresponding to the female
thread holes 33b of the receiving part 33. In addition, the
attaching of the cover part 34 to the receiving part 33 is
performed in a form of screwing the screw members 35
inserted in the through-holes 34b of the cover part 34
into the female thread holes 33b of the receiving part 33.
[0048] In the second shaft member 30 configured in
this way, the balance part 36 is present in a position in
which an axis line thereof is parallel to a central line of
the hole part 32a of the hole connecting part 32 formed
as described above and a shaft centerthereofis eccentric
from a center of the hole part 32a, as seen in the axis
line direction. Since the dimension in the height direction
of the receiving part 33 is substantially the same as the
diameter of the balance part 36, as described above, the
presence range of the balance part 36 and the presence
range of the hole part 32a partially overlap, as seen in
the axis line direction. In addition, the second shaft mem-
ber 30 has a configuration where the receiving parts 33
and 33 of both the hole connecting parts 32 and 32 and
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the balance part 36 are integrally formed. Specifically, in
the second shaft member 30, both the receiving parts 33
and 33 and the balance part 36 are formed in a form of
being included in a single member.

[0049] In the present embodiment, the rocking shaft
10 is constituted in such an aspect that the shaft parts
24a of the other shaft connecting parts 24 of the first shaft
members 20 are each connected to each of both the hole
connecting parts 32 and 32 of the second shaft member
30. Note that, the connection between the hole connect-
ing part 32 of the second shaft member 30 and the shaft
part 24a of the other shaft connecting part 24 of the first
shaft member 20 is made in a form of inserting the shaft
part 24a of the first shaft member 20 into the hole part
32a of the second shaft member 20 formed by attaching
the cover part 34 to the receiving part 33, as described
above, and tightening the screw members 35 for attach-
ing the cover part 34 to the receiving part 33 to fasten
the shaft part 24a by the receiving part 33 and the cover
part 34.

[0050] By such connection, the rocking shaft 10 is con-
stituted in such an aspect that the first shaft members 20
and 20 at both ends are connected by the second shaft
member 30 and the shaft part 22a of one shaft connecting
part 22 of each of the first shaft member 20 is positioned
on the outermost side. Specifically, in the rocking shaft
10, the first shaft members 20 and 20 at both ends are
arranged to be bilaterally symmetric with respect to the
second shaft member 30, as seen in a direction orthog-
onal to the axis line direction.

[0051] Asdescribed above, the plurality of sley swords
7 for supporting the sley 5 to which the reed 3 is attached
is attached to the rocking shaft 10. Note that, in the
presentembodiment, the two sley swords 7 are attached
to each of each first shaft member 20 and the second
shaft member 30. The attaching positions of the sley
swords 7 to each of the shaft constituting members 20
and 30 are positions (positions adjacent to the connecting
parts) of both end portions of each of the balance parts
26 and 36.

[0052] The rocking shaft 10 of the presentembodiment
also has attachment seats 12 for attaching the sley
swords 7, which are provided in positions of both end
portions of each of the balance parts 26 and 36 of the
shaft constituting members 20 and 30. Each of the sley
swords 7 is attached to the rocking shaft 10 in a form of
being attached to the attachment seat 12.

[0053] The rocking shaft 10 is connected to the pair of
support shafts 40 and 40 via coupling members 60 and
60 at the shaft parts 22a and 22a of one shaft connecting
parts 22 and 22 of the first shaft members 20 and 20 at
both ends of the rocking shaft.

[0054] Each of the coupling members 60 is a member
that has, as a main body, a cylindrical part 62 having a
through-hole 60a in which the shaft part 22a and the sup-
port shaft 40 are inserted. The cylindrical part 62 of the
coupling member 60 is formed to have a split clamping
structure 62a including a part in a peripheral direction
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protruding in a radial direction and a slit groove. The cou-
pling member 60 is configured so that, when a screw
member of the split clamping structure 62a is tightened
in a state where the shaft part 22a and the support shaft
40 are inserted in the cylindrical part 62, the shaft part
22aandthe supportshaft40 are fastened and connected.
[0055] In the beating device 1 of the present embodi-
ment, each coupling member 60 also has a balance part
64. The balance part 64 is formed to bulge in a radial
direction from the cylindrical part 62 at a part (a part dif-
ferent from the part at which the split clamping structure
62a is provided) on the outer peripheral surface of the
cylindrical part 62.

[0056] However, the balance part 64 is formed so that
a circumferential surface thereof forms an arc shape, as
seen in an axis line direction of the cylindrical part 62. A
curvature radius of an outer peripheral surface (arc sur-
face) of the balance part 64 is substantially the same as
the radius of each of the balance parts 26 and 36 of the
shaft constituting members 20 and 30. Further, the bal-
ance part 64 is formed so that a center of curvature of
the outer peripheral surface thereof matches the center
of each of the balance parts 26 and 36, as seen in the
axis line direction, in a state where the support shaft 40
and the rocking shaft 10 (the shaft part 22a of the first
shaft member 20) are connected to each other by the
coupling member 60. Therefore, in such a state, the pres-
ence range of the balance part 64 substantially matches
the overlapping part of the balance parts 26 and 36 of
the shaft constituting members 20 and 30, as seen in the
axis line direction.

[0057] Further, in the beating device 1, a sley sword
66 configured to support the sley 5, like the sley sword
7, is provided in a form of being supported on each cou-
pling member 60 within the presence range of the bal-
ance part 64 of the coupling member 60 in the axis line
direction. However, the position in which the sley sword
66 is supported on each coupling member 60 is opposite
to the balance part 65 on the outer peripheral surface of
the cylindrical part 62, as seen in the axis line direction.
In the present embodiment, the sley sword 66 is formed
integrally with the cylindrical part 62.

[0058] In the beating device 1, the rocking shaft 10 is
also supported by the support bodies 54 provided on the
beam member 52 bridged between both the side frames
50 and 50, in a state where the rocking shaft 10 is con-
nected to the support shafts 40, as described above, and
is thus bridged between the pair of support shafts 40 and
40. The support body 54 has a base part 56 attached to
the beam member 52 and a shaft support part 58 provid-
ed on the base part 56. In the shaft support part 58, a
bearing 58a for supporting the rocking shaft 10 is em-
bedded.

[0059] In the present embodiment, each support body
54 is provided in a position in which the shaft part 24a (a
part on the other end-side of the shaft part 24a) of each
of the first shaft members 20 at both ends of the rocking
shaft 10 is supported. The position is a position in which
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the bearing 58a of the support body 54 is in contact with
the step portion 24a1 formed at the shaft part 24a, in a
state where the support body 54 supports the shaft part
24a.

[0060] Accordingto the beating device 1 of the present
embodiment configured as described above, the rocking
shaft 10 is provided in such an aspect that the shaft con-
stituting members at both ends are constituted as the
first shaft members 20 and the rocking shaft 10 is con-
nected to the support shafts 40 by the shaft parts 22a of
the shaft connecting parts 22 on one side of the first shaft
members 20 and is also supported on the support bodies
54 by the shaft parts 24a of the shaft connecting parts
24 on the other side on the loom. Further, the first shaft
members 20 at both ends are each formed as a single
member having the shaft connecting parts 22 and 24 and
the balance part 26. Specifically, the first shaft member
20 has such a configuration that it is possible to easily
implement a state where the shaft centers of both the
shaft parts 22a and 24a of the shaft connecting parts 22
and 24 at both ends are made to match each other, as
seen in the axis line direction.

[0061] Therefore, in the state of being supported on
the loom as described above, the rocking shaft 10 can
easily implement a state where the shaft center of the
shaft part 24a supported on the support body 54 and the
shaft center of the shaft part22a connected to the support
shaft 40 match each other (a state where both the shaft
centers are not misaligned with each other), as seen in
the axis line direction. In the beating device 1, the rocking
shaft 10 is constituted so that both the shaft centers
match each other, as described above. Therefore, even
when the rocking shaft 10 rocks for a beating operation,
a load, which is generated when both the shaft centers
are misaligned with each other, is not applied to the bear-
ing 58a of the support body 54. Thereby, the beating
device 1 is less likely to cause a damage of the bearing
58a of the support body 54, which is caused when the
load is applied.

[0062] In addition, according to the beating device 1 of
the present embodiment, the first shaft member 20 and
the second shaft member 30 are formed so that the sec-
tional shape of each of the balance parts 26 and 36 is
circular. Further, the first shaft member 20 is constituted
so that the presence range of the balance part 26 over-
laps the presence range of the shaft parts 22a and 24a
of the shaft connecting parts 22 and 24, and the second
shaft member 30 is constituted so that the presence
range of the balance part 36 overlaps the presence range
of the hole parts 32a of the hole connecting parts 32.
Thereby, in the rocking shaft 10 consisting of the first
shaft members 20 and the second shaft member 30, the
balance parts 26 and 36 each having a circular section
are positioned with respect to the shaft parts 22a and
24a and the hole parts 32a, as described above, so that
the inertia due to the rocking caused by the beating op-
eration becomes smaller.

[0063] More specifically, in the rocking shaft, the bal-
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ance parts are provided so as to bring the center of gravity
of the assembly consisting of the rocking shaft, the sley
swords, the sley and the reed of the beating device close
to the center of rocking of the rocking shaft. Therefore,
the balance parts are provided in positions further spaced
from the center of rocking, so that the center of gravity
can be brought close to the center of rocking with the
balance parts each having a small weight. However, in
the case of this configuration, since the radius of rocking
of the balance part increases, the inertia due to the rock-
ing caused by the beating operation becomes excessive-
ly large.

[0064] Therefore, inthe beating device 1 of the present
embodiment, the rocking shaft 10 is configured so that
the positions of the balance parts 26 and 36 are brought
close to the center of rocking, specifically, the presence
range of the balance parts 26 and 36 overlap the pres-
ence range of the shaft parts 22a and 24a of the shaft
connecting parts 22 and 24 and the presence range of
the hole parts 32a of the hole connecting parts 32, as
seen in the axis line direction. Further, in the rocking shaft
10, while the weight of each of the balance parts 26 and
36 is set so that the center of gravity comes close to the
center of rocking, the sectional shape of each of the bal-
ance parts 26 and 36 is formed as circular so as to reduce
the increase in inertia due to the increase in weight as
much as possible. Thereby, in the rocking shaft 10, the
inertia due to the rocking is smaller. As a result, the beat-
ing device 1 has such a configuration that the inertia of
the rocking shaft 10 due to the rocking is reduced as
much as possible and the center of gravity is close to the
center of rocking.

[0065] Further, in the beating device 1, the shaft part
24a, which is supported on the support body 54, of each
of the first shaft members 20 of the rocking shaft 10 is
formed to have the step portion 24a1 as described above.
Thereby, in the beating device 1, the bending of the rock-
ing shaft 10 caused due to the beating operation is re-
duced. Specifically, a shock and the like during the beat-
ing is applied to the rocking shaft via the sley swords, as
a load. The load acts as a force (a force in a bending
direction) to bend the rocking shaft. Therefore, in the
beating device 1, the shaft part 24a of each of the first
shaft members 20 of the rocking shaft 10 is formed to
have the step portion 24a1 as described above. In addi-
tion, the shaft part 24a is supported by the support body
54 in a state where the bearing 58a and the step portion
24a1 are in contact with each other. Thereby, since the
force in the bending direction due to the load is received
by the support body 54 at the contact part between the
bearing 58a and the step portion 24a1, the bending of
the rocking shaft 10 caused due to the load is reduced.
[0066] Further, inthe beating device 1, the sley swords
7 provided to the rocking shaft 10 are provided in a form
of being supported on each of the shaft constituting mem-
bers 20 and 30 in the positions within the presence range
of the balance parts 26 and 36 of the shaft constituting
members 20 and 30, with respectto the axis line direction.
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Specifically, the rocking shaft 10 is configured so that the
balance parts 26 and 36 are present in the positions of
the shaft constituting members 20 and 30, in which the
sley swords 7 are provided. According to this configura-
tion, although the load is applied to the rocking shaft via
the sley swords, the deterioration in the balance state
due to the applied load is reduced as much as possible.
[0067] Further, in the beating device 1, the coupling
member 60 configured to connect the support shaft 40
and the rocking shaft 10 each other is also provided with
the sley sword 66 for supporting the sley 5. Thereby, the
load is received not only by the rocking shaft 10 but also
by the coupling member 60. Further, in the beating device
1, the coupling member 60 is also configured to have the
balance part 64 as described above. Thereby, in the beat-
ing device 1, the deterioration in the balance state due
to the applied load is further reduced.

[0068] Inthe above, one embodiment (hereinafter, re-
ferred to as 'above embodiment’) of the beating device
for a loom to which the present invention is applied has
been described. However, the present invention is not
limited to the configuration described in the above em-
bodiment, and can also be implemented in other embod-
iments (modified embodiments) as described below.
[0069] (1) As for the rocking shaft, in the present in-
vention, the shaft constituting members at both ends con-
stituting the rocking shaft are the first shaft members. In
the above embodiment, the rocking shaft 10 is configured
in such an aspect that the first shaft members 20 and 20
atboth ends are connected by one second shaft member
30. Specifically, a part between the first shaft members
20 and 20 at both ends of the rocking shaft 10 is consti-
tuted only by one second shaft member 30. However, in
the present invention, the shaft constituting member that
constitutes the part between the first shaft members at
both ends of the rocking shaftis not limited to one second
shaft member.

[0070] Forexample, the rocking shaftcan also be con-
stituted such that two second shaft members are provid-
ed between the first shaft members at both ends. In the
meantime, the two adjacent shaft constituting members
are connected in a form of fitting the shaft connecting
part (shaft part) of the other shaft constituting member
into the hole connecting part (hole part) of one shaft con-
stituting member. Therefore, when the second shaft
member is configured like the above embodiment, the
two second shaft members are connected by a first shaft
member provided therebetween. Specifically, in this
case, the rocking shaft has a configuration where the first
shaftmembers atboth ends are connected by two second
shaft members and one first shaft member.

[0071] (2)Asforthe second shaftmember,inthe above
embodiment, the second shaft member 30 is configured
so that both side parts are the hole connecting parts 32
and 32. However, in the present invention, the second
shaft member may also be configured such that one of
both side parts is a hole connecting part and the other is
a shaft connecting part similar to both side parts (shaft
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connecting parts) of the first shaft member.

[0072] Note that, the second shaft member having
such a shaft connecting part is connected to the hole
connecting part (hole part) of another second shaft mem-
ber at the shaft part of the shaft connecting part. There-
fore, when such second shaft member is used for the
rocking shaft, the rocking shaft includes two types of the
second shaft members. In this case, the rocking shaft
has a configuration where the first shaft members at both
ends are connected by the two types of the second shaft
members.

[0073] Further,inthe above embodiment, the hole con-
necting part of the second shaft member is constituted
by the two parts of the receiving part 33 and the cover
part 34. However, in the present invention, the hole con-
necting part of the second shaft member may be formed
as a single block-shaped part, in which a through-hole
(hole part) into which the shaft part of the shaft connecting
part can be inserted is formed. Note that, as a configu-
ration for fixing a state where the shaft part is inserted in
the hole part, a split clamping structure or the like may
be used, for example.

[0074] In addition, the second shaft member is not lim-
ited to the configuration where the connecting parts are
partially or entirely integrally formed with the balance
part, and for example, may have a configuration where
the connecting parts and the balance part are formed as
separate members and are assembled. Inthe above em-
bodiment, as for the configuration of the connecting part
of the second shaft member, the hole connecting part is
constituted by the two parts. However, even in a config-
uration where one of the connecting parts is constituted
as the shaft connecting part, the shaft connecting part
may also be constituted by two or more parts (members).
For example, the shaft connecting part may be config-
ured in such an aspect that a part configured in a similar
manner to the hole connecting part of the above embod-
iment or a single block-shaped part (member) having a
hole part formed therein is assembled with a shaft mem-
ber formed as a separate member and the shaft member
is used as a shaft part.

[0075] (3) As for the balance part of each shaft consti-
tuting member, in the above embodiment, the balance
parts 26 and 36 of the shaft constituting members 20 and
30 are each formed to have a circular section. However,
in the present invention, the balance part may also be
formed to have a sectional shape (for example, an ellip-
tical shape) other than the circular shape. In addition, the
balance part of the first shaft member and the balance
part of the second shaft member may have different sec-
tional shapes.

[0076] (4) As for the shaft connecting part of the first
shaft member, in the above embodiment, the other shaft
connecting part 24 of the first shaft member 20 has the
step portion 24a1 formed at the shaft part 24a, and is
supported in a state where the step portion 24a1 is in
contactwith the bearing 58a of the supportbody 54. How-
ever, in the present invention, the shaft connecting part
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supported on the support body at the shaft part thereof
is not limited to the configuration where the shaft part has
such a step portion. For example, when the force in the
bending direction by the load applied to the rocking shaft
due to the beating operation is a force of an allowable
magnitude or when another configuration for receiving a
force in the bending direction is provided, the step portion
at the shaft part can be omitted.

[0077] (5) As for the sley sword, in the above embod-
iment, the two sley swords provided to the rocking shaft
10 are provided to each of the shaft constituting members
20 and 30. In the above embodiment, the coupling mem-
ber 60 for connecting the rocking shaft 10 to the support
shaft40is also provided with the sley sword 66. However,
in the present invention, the number of sley swords may
be any appropriate number necessary for the beating
device, and is not particularly limited. Therefore, the sley
swords may be provided in appropriate positions, con-
sidering the number necessary for the beating device,
and is not limited to the configuration where the sley
swords are provided to all of the shaft constituting mem-
bers. Further, the number of the sley swords provided to
each of the shaft constituting members is not limited to
two. In addition, the sley sword provided to the coupling
member may be omitted.

[0078] Further, in the above embodiment, the sley
swords 7 are provided in the positions of the balance
parts 26 and 36 of the shaft constituting members 20 and
30, considering the balance state of the assembly. How-
ever, as long as the balance state is permitted in relation
to weaving, the position of the sley sword on the shaft
constituting member may also be the position of the con-
necting part, notthe balance part. In addition, inthe above
embodiment, as described above, the sley sword is pro-
vided to the coupling member, and the balance part is
provided to the coupling member so as to correspond to
the sley sword. However, the balance part of the coupling
member may also be omitted.

[0079] Note that, in the above embodiment, the sley
swords 7 are formed as a separate member from the
shaft constituting members 20 and 30 and are attached
to the shaft constituting members 20 and 30. In addition,
the sley sword 66 of the coupling member 60 is formed
integrally with the cylindrical part 62 of the coupling mem-
ber 60. However, in the present invention, the sley sword
provided in the position of the rocking shaft (shaft con-
stituting member) may be formed integrally with the shaft
constituting member. Also in the configuration where the
sley sword is provided in the position of the coupling
member, the sley sword may be formed as a separate
member from the coupling member and may be attached
to the coupling member.

[0080] (6)Asforthe supportbody configured to support
the rocking shaft, in the above embodiment, the two sup-
port bodies 54 are configured to support each of the shaft
parts 24a of the first shaft members 20 positioned at both
ends of the rocking shaft 10. However, in the present
invention, when the rocking shaftis configured to include
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a shaft constituting member having a shaft connecting
part, in addition to the first shaft members at both ends
thereof, the supportbody may also be provided to support
the shaft part of the other shaft constituting member, in
addition to the two support bodies configured to support
the shaft parts of the first shaft members at both ends.
[0081] The presentinvention is notlimited to the above
embodiment, and can be variously changed without de-
parting from the gist of the present invention.

REFERENCE SIGNS LIST

[0082]

1: beating device

3: reed

5: sley

7: sley sword

10: rocking shaft

12: attachment seat

20: first shaft member

22: connecting part (one shaft connecting part)

22a: shaft part

22b: intermediate part

24: connecting part (the other shaft connecting
part)

24a: shaft part

24a1:  step portion

24b: intermediate part

26: balance part

30: second shaft member

32: connecting part (hole connecting part)

32a: hole part

33: receiving part

33a: arc groove

33b: female thread hole

34: cover part

34a: arc groove

34b: through-hole

35: screw member

36: balance part

40: support shaft

50: side frame

52: beam member

54: support body

56: base part

58: shaft support part

58a: bearing

60: coupling member

60a: through-hole

62: cylindrical part

62a: split clamping structure

64: balance part

66: sley sword



19 EP 3 992 342 A1 20

Claims

A beating device for a loom comprising a rocking
shaft that is configured to support a sley, to which a
reed is attached, via a plurality of sley swords, is
connected to a pair of support shafts provided to
each of left and right side frames of the loom and
configured to rock, and therefore, is bridged between
the support shafts, is supported, via a bearing, on
support bodies provided on a beam member bridged
between the side frames, is constituted by connect-
ing a plurality of shaft constituting members dividable
in an axis line direction and has balance parts each
spaced from a center of rocking toward an opposite
side to the reed, the beating device for a loom being
characterized in that:

wherein the plurality of shaft constituting mem-
bers comprises first shaft members and a sec-
ond shaft member each having a balance part
and both side parts, which are connecting parts
for connection,

wherein the first shaft members each have a
configuration where both side parts are shaft
connecting parts having shaft parts each formed
into a shaft shape and both the shaft connecting
parts and the balance part positioned between
both the shaft connecting parts are integrally
formed,

wherein the second shaft member is formed in
such an aspect that one of both side parts is a
hole connecting part having a hole part and the
otheris a hole connecting part having a hole part
or a shaft connecting part having a shaft part
formed into a shaft shape,

wherein the rocking shaft is configured such that
the shaft constituting members at both ends are
the first shaft members, at least one of the two
adjacent shaft constituting members is the sec-
ond shaft member and the two adjacent shaft
constituting members are connected in a state
where the shaft part of the shaft connecting part
of the first shaft member or the second shaft
member, which is the other shaft constituting
member is fitted in the hole part of the hole con-
necting part of the second shaft member, which
is one shaft constituting member, and

wherein the rocking shaft is connected to the
support shafts by the shaft parts of the shaft con-
necting parts on one side of each of the first shaft
members at both ends and is connected to the
support bodies by the shaft parts of the shaft
connecting parts on the other side.

The beating device according to Claim 1, wherein
the balance part of each of the first shaft members
and/or the balance part of the second shaft member
is formed to have a circular section in the axis line
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direction, and is located in a position overlapping a
presence range of the shaft part of the shaft con-
necting part or the hole part of the hole connecting
part, as seen in the axis line direction.

The beating device according to Claim 1 or 2, where-
in the shaft part of the shaft connecting part on the
other side of each of the first shaft members at both
ends of the rocking shaft has a step portion formed
by forming a shaft diameter of a part closer to the
balance part than a part to be supported on the sup-
port body to be larger than a shaft diameter of the
part to be supported on the support body.

The beating device according to one of Claims 1 to
3, wherein the sley swords are provided in a form of
being supported on each of the shaft constituting
members in positions within a presence range of the
balance part of each of the shaft constituting mem-
bers in the axis line direction.

The beating device according to one of Claims 1 to
4, wherein the rocking shaft is connected to the pair
of support shafts via coupling members,

wherein each of the coupling members has a
balance part spaced from the center of rocking
toward an opposite side to the reed, and
wherein the sley swords are provided in a form
of being supported on the coupling members
even within a presence range of the balance
parts of the coupling members in the axis line
direction.
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