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(57)  The present invention provides a reinforcing
holder against vibrations mounted on the joining parts
of structural members such as foundations, columns,
beams and cross-beams to reinforce them so that a
wooden building may not be broken down even if strong
vibrations caused by an earthquake, a typhoon or the
like are loaded thereupon. The reinforcing holder

EARTHQUAKE-PROOFING REINFORCING METAL FITTING

against vibrations comprises a reinforcing base member
1 having fixing pieces 11 and 11 formed by twisting and
bending both end parts of a plate formed of high tension
steel in one direction, and a bent and swelled part 13 or
a curved and swelled part 14 formed in the intermediate
part thereof, and absorbing members 2 having rubber
elasticity. The reinforcing base member 1 is fixed to
structural members A via the absorbing members 2.
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Description
Technical Field

[0001] The present invention relates to a reinforcing
holder against vibrations mounted on the joining part of
structural members such as foundations, columns,
beams and cross-beams or the like to reinforce them so
that a wooden building may not be broken down even if
strong vibrations are loaded by an earthquake, a ty-
phoon or the like.

Background Art

[0002] So far, as methods of reinforcing the joining
part of structural members of a wooden building, there
have been various methods employed: providing brac-
ings or horizontal braces, or mounting clamps or L-
shaped metal fittings.

[0003] However, in such conventional methods as de-
scribed above, no sufficient reinforcing effect can be ob-
tained in a case where strong vibrations are loaded by
an earthquake, a typhoon or the like, and the structural
members tend to be easily disjoined or sustain damage
in the joining parts so that wooden buildings sometime
may break in the joining parts, or in a severe case, the
buildings may fall down.

[0004] In view of the foregoing, the reinforcing holder
against vibrations 41 shown in the perspective view of
FIG. 5 has been devised and used to sufficiently with-
stand even strong vibrations caused by an earthquake,
a typhoon or the like.

[0005] The reinforcing holder against vibrations 41
comprises an L-shaped base member 42 formed by
bending a plate formed of high tension steel in the form
of an L-shape and formed with bent and swelled parts
43a and 43b bent inward in intermediate parts of both
piece parts 42a and 42b, a reinforcing member 44
formed by bending a plate formed of high tension steel
and fixedly mounted by welding on a bent corner part
42c of the L-shaped base member 42, and absorbing
members 45 formed of shock-absorbing rubber or the
like stopped at several locations of the L-shaped base
member 42.

[0006] According to the above-mentioned arrange-
ment, both vertical and horizontal strong vibrations can
be absorbed by the whole L-shaped base member 42
and its bent and swelled parts 43a and 43b, and defor-
mation of the L-shaped base member 42 can be re-
moved and the original shape thereof can be restored.
Therefore, even if strong vibrations are loaded, a wood-
en building may not easily break in the joining parts or
may not easily fall down.

[0007] However, since the above-mentioned reinforc-
ing holder against vibrations 41 is provided with the L-
shaped base member 42, there is a limitation that the
reinforcing holder needs to be mounted, for its structural
reasons, with the both piece parts of the L-shaped base
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member 42 being attached astride on the same inner
surface sides of the structural members crossed at right
angles. Therefore, for instance, in a case where another
structural member exists between the structural mem-
bers to be joined, another structural member comes to
be an obstacle and there is the inconvenience of inca-
pacitating the reinforcing holder against vibrations 41 for
being mounted.

[0008] Further, since the reinforcing member 44 is fix-
edly mounted by welding on the L-shaped base member
42, and the bent corner part 42¢ of the L-shaped base
member 42 and the bent corner part 44¢ of the reinforc-
ing member 44 are placed in close contact, the amount
of elastic deformation is small, and the effect of remov-
ing the deformation of the L-shaped base member 42
and restoring the original shape thereof is also insuffi-
cient.

Disclosure of Invention

[0009] The presentinventionis accomplished to solve
such problems as noted above with respect to prior art.
It is an object of the present invention to provide a rein-
forcing holder against vibrations with enhanced absorp-
tion of vertical and horizontal vibrations and vertical os-
cillations and enhanced vibration-proof performance so
that a wooden building may not fall down even if strong
vibrations caused by an earthquake, a typhoon or the
like are loaded thereupon.

[0010] The present invention is intended to solve the
problems and achieve the aforementioned object by
providing the reinforcing holder against vibrations com-
prising a reinforcing base member formed by twisting
and bending both end parts of a plate in one direction
to form fixing piece parts and absorbing members with
rubber elasticity, characterized in that the reinforcing
base member is fixed to structural members via the ab-
sorbing members.

[0011] In the reinforcing holder against vibrations, a
bent and swelled part is formed by bending twice out-
ward the intermediate part of the reinforcing base mem-
ber or a curved and swelled part is formed by curving
outward the intermediate part and, preferably, a cushion
round is formed in an approximate center part of the bent
and swelled part or the curved and swelled part.
[0012] Itis more preferable that the plate is formed of
high tension steel, since itis excellentin tensile strength,
weldability, notch toughness, workability and corrosion
resistance.

Brief Description of Drawings

[0013] FIG. 1is a perspective view of an embodiment
of the present invention. FIG. 2 is a perspective view of
an embodiment of the present invention mounted on the
structural members. FIG. 3 is a sectional view of the em-
bodiment cut along arrows X-X shown in FIG. 2. FIG. 4
is a perspective view of another embodiment of the
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present invention. FIG. 5 is a partially perspective view
of a twisted and bent corner of a fixing piece formed in
the reinforcing base member of the present invention.
FIG. 6 is a perspective view of a conventional reinforcing
holder against vibrations.

Best Mode for Carrying out the Invention

[0014] Preferred embodiments of the reinforcing hold-
er against vibrations according to the present invention
will be described concretely hereinafter based upon the
drawings.

[0015] FIG. 1is a perspective view of an embodiment
of the present invention, FIG. 2 is a perspective view of
an embodiment of the present invention mounted on the
structural members, FIG. 3 is a sectional view of the em-
bodiment cut along arrows X-X shown in FIG. 2, FIG. 4
is a perspective view of another embodiment of the
present invention and FIG. 5 is a partially perspective
view of a twisted and bent corner of a fixing piece formed
in the reinforcing base member of the present invention.
[0016] As shown in perspective views of FIGs. 1, 2
and 4, the reinforcing holder against vibrations accord-
ing to the present invention comprises a reinforcing
base member 1 formed by twisting and bending both
end parts of a plate in one direction to form fixing pieces
11, 11 and absorbing members 2 with rubber elasticity,
and is characterized in that the reinforcing base member
1 is fixed to structural members A via the absorbing
members 2. The reinforcing holder against vibrations is
also characterized in that the reinforcing base member
1 is bent twice outward in the intermediate part 12 to
form a bent and swelled part 13 having a plane face or
is curved outward in the intermediate part 12 to form a
curved and swelled part 14. Preferably, a cushion round
15 is formed in the approximate center part of the inter-
mediate part 12 of the reinforcing base member 1.
[0017] Accordingto the presentinvention, the absorb-
ing members 2 are securely fixed on the reinforcing
base member 1, and the bent and swelled part 13 or the
curved and swelled part 14 is formed outside of the in-
termediate part 13 of the reinforcing base member 1,
wherefore vertical and horizontal vibrations and vertical
oscillations can be absorbed, and the restoring perform-
ance can be enhanced so that the resistance to inclina-
tions and torsions can be enhanced even if strong vibra-
tions caused by an earthquake, a typhoon or the like are
loaded upon the wooden building. Further, if the cushion
round 15 is formed in the approximate center part of the
intermediate part 12 of the bent and swelled part 13 or
the curved and swelled part 14, vibration-proof perform-
ance can be much more enhanced owing to the absorb-
ing effect thereof.

[0018] Further, as shown in FIG. 2, even if another
structural member B exists between the structural mem-
bers A to be jointed, the reinforcing holder against vibra-
tions can be mounted on the structural members avoid-
ing the said another structural member B, wherefore the
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reinforcing holder against vibrations is so convenient as
to be mountable on such parts that a conventional rein-
forcing holder against vibrations cannot be mounted on.
[0019] The reinforcing holder against vibrations of the
presentinvention comprises a reinforcing base member
1 and absorbing members 2. The reinforcing base mem-
ber 1 is formed preferably of a plate with a thickness of
5 mm formed of iron and steel material with both flexi-
bility and strength, and both end parts thereof are twist-
ed and bent in one direction to form fixing pieces 11 and
11 having edge pieces 17 and 17, as shown in FIGs. 1
and 4.

[0020] Preferably, construction steel is employed for
iron and steel material, and particularly preferably, high
tension steel is employed. High tension steel is obtained
by adding to low carbon steel a small quantity of a suit-
able combination of alloy elements such as manganese,
silicon, nickel, chrome, molybdenum and generally has
tensile strength of not less than 50 kg/mm?2 and yield
point of not less than 30 kg/mm?2 and is excellent in ten-
sile strength, weldability, notch toughness, workability
and corrosion resistance.

[0021] With regard to the twisted and bent corners of
the fixing pieces 11 and 11 formed on both end parts of
the plate, as shown in the partially perspective view of
FIG. 5, since the reinforcing base member 1 needs to
be fixed along side surfaces of structural members A
showing the cross-sectional shape of a square column
and the angle 06-1 viewed from the direction of the arrow
x should be set at 90°, whereas the angle 6-2 viewed
from the direction of the arrow y in bent corner parts of
the fixing pieces 11 and 11 should be set properly ac-
cording to the angle at which the reinforcing holder
against vibrations is mounted on the structural member
A.

[0022] The fixing pieces 11 and 11 are provided with
fixing holes 16 through which fixing members 3 such as
screws, nails or the like are fixed to the structural mem-
bers A such as foundations, columns, beams and cross-
beams via the absorbing members 2.

[0023] In the reinforcing base member 1, the bent and
swelled part 13 having plane face 131 is formed by
bending twice outward the intermediate part 12 as
shown in FIG. 1, or the curved and swelled part 14 hav-
ing curved face 141 is formed by curving outward the
intermediate part 12 as shown in FIG. 4.

[0024] Preferably, the approximate center part of the
bent and swelled part 13 or the curved and swelled part
14 can be swelled inward or outward in the shape of an
Q to form the cushion round 15 to enhance the absorb-
ing effect.

[0025] The absorbing members 2 mounted on the
contact parts 11 and 11 of the reinforcing base member
1 are formed of shock-absorbing rubber having rubber
elasticity with excellent elastic characteristics and dura-
bility. As shown in FIG. 3, a contact surface 22 contact-
ing the structural member A is provided on the back side
of the absorbing member, and holding parts 23 holding
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the fixing piece 11 of the reinforcing base member 1 are
provided on the front side thereof, and an adjusting hole
21 is bored in the central part of the absorbing member,
enabling fine adjustment of the position of the reinforc-
ing base member 1 mounted.

[0026] The process of mounting the reinforcing hold-
ers against vibrations of the presentinvention will be de-
scribed hereunder.

[0027] As shown in FIG. 2, in the fixing pieces 11 and
11 of the two reinforcing base members 1 and 1, the
absorbing members 2 are attached to a part of the fixing
piece 11 to be fixed to the beam member A-1 of the
structural member A and to a part of the fixing piece 11
to be fixed to the column member A-2 of the structural
member A in advance. After the lower fixing piece 11 of
one reinforcing base member 1 is fixed to the beam
member A-1 with the use of the fixing member 3 via the
absorbing member 2, the upper fixing piece 11 thereof
is touched to a first face a1 and a second face a2 of the
column member A-2 and is fixed thereto with the use of
the fixing member 3 via the absorbing member 2.
[0028] Subsequently, after the lower fixing piece 11 of
the other reinforcing base member 1 is fixed to the beam
member A-1 with the use of the fixing member 3 via the
absorbing member 2, the upper fixing piece 11 thereof
is touched to a third face a3 and a fourth face a4 of the
column member A-2 and is fixed thereto with the use of
the fixing member 3 via the absorbing member 2 at-
tached to the edge piece 17 of the fixing piece 11. In this
manner, the beam member A-1 and the column member
A-2 of the structural member A can be firmly jointed.
[0029] Both of the reinforcing base members 1 can
join the beam member A-1 and the column member A-
2 firmly avoiding another structural member B.

[0030] Inthe above-mentioned embodiment, the rein-
forcing holder against vibrations of the present invention
is described as to the case where the beam member A-
1 is joined with the column member A-2 of the structural
members A. However, the usage of the reinforcing hold-
er against vibrations is not limited to the case and the
reinforcing holder against vibrations can also be used
effectively to join a column member with a cross-beam
member and to join a beam member with a cross-beam
member or the like.

[0031] So far, for instance, as shown in FIG. 2, in the
case where another structural member B exists be-
tween the beam member A-1 and the column member
A-2 of the structural members A, there has been the in-
convenience of incapacitating reinforcing holders
against vibrations for being mounted. According to the
present invention, the inconvenience mentioned above
can be avoided. Further, by providing the bent and
swelled part 13, the curved and swelled part 14, or the
cushion round 15 formed in the reinforcing base mem-
ber 1 and the absorbing members 2 with rubber elastic-
ity existing between the structural members A and the
reinforcing base member 1, vertical and horizontal vi-
brations and vertical oscillations applied to the structural
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members A can be absorbed and the restoring perform-
ance can be enhanced. Therefore, resistance to inclina-
tions and torsions can be enhanced accordingly even if
strong vibrations caused by an earthquake, a typhoon
and the like are loaded upon a wooden building, and the
action and effect that the vibration-proof performance
can be much more enhanced is obtained.

[0032] The present invention comprising the above-
mentioned construction has the following effects.
[0033] Accordingto the presentinvention, vertical and
horizontal vibrations and vertical oscillations can be ab-
sorbed and restoring performance can be enhanced,
wherefore resistance to inclinations and torsions can be
enhanced accordingly even if strong vibrations caused
by an earthquake or the like are loaded upon a wooden
building, and the action and effect that the vibration-
proof performance can be much more enhanced is ob-
tained. Further, even if another structural member is dis-
posed between the structural members to be jointed, the
reinforcing holders against vibrations of the present in-
vention is so remarkably convenient and useful as to be
mounted avoiding another structural member.

Claims
1. A reinforcing holder against vibrations comprising:

a reinforcing base member formed by twisting
and bending both end parts of a plate in one
direction to form fixing pieces, and

absorbing members having rubber elasticity,
the said reinforcing base member being fixed
to structural members via the said absorbing
members.

2. The reinforcing holder against vibrations according
to claim 1, wherein a bent and swelled part having
plane face is formed by bending twice outward the
intermediate part of the reinforcing base member.

3. Thereinforcing holder against vibrations according
to claim 1, wherein a curved and swelled parts hav-
ing curved face is formed by curving outward the
intermediate part of the reinforcing base member.

4. The reinforcing holder against vibrations according
to claims 1, 2 or 3, wherein a cushion round is
formed in the approximate center part of the inter-
mediate part of the reinforcing base member.

5. The reinforcing holder against vibrations according
to claims 1, 2, 3 or 4, wherein the said plate is
formed of high tension steel.
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