VI BRATI ON DAMPI NG APPARATUS AND FERRI S WHEEL
BACKGROUND OF THE I NVENTION 1. Field of the Invention
The present invention relates to a vibration danpi ng
apparatus that suppresses vibrations of structures. 2.
Description of the Related Art A danper fixed to a
fixing unit and a stockbridge danper are known as
apparatuses for preventing vibrations of cables, and
are w d&IBRATTIONNDAMPINGt AEBARATES oD ERRmES OTHER]y
produced. However, because the danpers do not include
a vibration frequency adjusting function, they cannot
flexibly respond to the vibration frequency of an

obj ect whose vi gmikeREUND ©F THE Id@mNadoNFor exanpl e,
to wuse the danper fixed to a fixing unit, a cable

{1 xXPpg1anh £ ceedsyd o Re, changed fromthe structure.
Accordingly, a large-scale wirk needs to be done on
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on a cable fixing unit wth a regar
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effect is small conpared with the scale of the danper
fixed to the fixing unit. The stockbri dge danper does

not have any vibration suppressing function except to
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friction loss, due to bending or twisting of stee

twi stRddatpes. fiedried iyl §ixingeuaiits a@d ianistockbridge
damper are known as apparatuses for preventing vibrations
of cables, and are widely put into practical use and
commercially produced. However, because the dampers do not
include a vibration frequency adjusting function, they
cannot flexibly respond to the vibration frequency of an
object whose vibrations are to be damped. For example, to
use the damper fixed to a fixing unit, a cable fixing unit
needs to be changed from the structure. Accordingly, a
large-scale work needs to be done on the existing cable.
Because the damper is installed on a cable fixing unit with
a small mode, regardless of the vibration mode of the cable,
which is an object whose vibrations are to be damped, the
damping effect is small compared with the scale of the
damper fixed to the fixing unit.

The stockbridge damper does not have any vibration

suppressing function except to absorb vibration energy by



i mproving the vibration danping effect. The

st ockbri dge danper depends | argely on the danping

ef fect caused by the vibration anplitude of a cable.

If the vibration anplitude of the cable is increased,
the weight swings in a large arc, and bends the stee

twi sted wires sharply. Consequently, when the

st ockbri dge danper is used, the steel twisted wres
ttdved elensedr wiasi IfyicAioanibbeyedutype dgmdimg or twisting
absorber with |eaf springs is known as a vibration
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adj usting function. For exanple, Japanese Patent
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section to lower right section in p. 2) discloses a
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whi ch  oné en springs equal "to or nore than
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end, of the | eaf springs, and .a viscoel astic_body or
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springs. SUMVARY OF THE INVENTION It is an object of
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the problens in the conventional technol ogy.
Adgesditegcd Goaweagpeesidly-t he present invention, a
vi bration danpi ng apparatus includes: a vibration
danpi g cantilever-type dynamic absorber with leaf springs

is known as a vibration damping apparatus including a
vibration frequency adjusting function. For example,
Japanese Patent Application Laid-open No. S$59-110938 (lower
left section to lower right section in p. 2) discloses a
cantilever-type dynamic absorber with leaf springs in which
one end of leaf springs equal to or more than two arranged
in a predetermined interval on a surface perpendicular to
the direction of vibrations that should be controlled is
fixed with a fixing bracket, a weight is position-
adjustably fixed on the other end of the leaf springs, and
a viscoelastic body or a viscous damper is bonded between

the two leaf springs.

SUMMARY OF THE INVENTION

It is an object of the present invention to at least




body that includes a pair of spring nenbers arranged
opposite to each other and a viscoel astic body

sandwi ched by the spring nmenbers; a first connecting

unit that connects the pair of spring nenbers to each

other at a side of one end of the vibration danping

body; a second connecting unit that connects the pair

of spring nenbers to each other at a side of other
epairofalle salreattihen cdaidiemy ibodye apdvantibnafli bachnology.
i nput nmenber that is nmounted on the vibration danping

body MWycddheiifrig tfo econnregiddty ofnithe phdsehtanafeh8ion, a

vi bration from an object whose vibration is to be |
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danpi ng apparatus according to the present invention

Ipedpdes @ Monaldon A R %g@xnbhaemﬁ@%%%sggea

V|scoelast|c body by a pair of “sprirng nenbers an

%;ée aébd é&e%ﬁ%@ a%lad‘gﬁl Qrfflstcﬁglggltﬁcof)oagr diw1ched

nmounts one e vibratron

on an. Obj ct _whose \, ons a to d
AR AP RRSeI00R iR nﬁpﬁaegée;apavaét BRE
accord| to t he ent . invention can enerate a )
OSSO (GkmRg. Py CB LRI BT An LENSECHT OFheT at a side
nam ¢ absorber disclosed in the Japanese Patent
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apparatus mai n bodies are made of the sane materia

LA Havich gintite thate conpectSoibeqnent| 9f @hehnghmenbers to
sane material as that of the dynam c absorber

diadt asdeey Rt ke sideapdsetheat entl Afpkheatvibnation damping
Lai d- open No. S59-110938 is used, the

body; and a vibration input member that is mounted on the
vibration damping body by the first connecting unit, and
transmits vibration from an object whose vibration is to be
damped to the vibration damping body.

A vibration damping apparatus according to the present
invention includes a vibration damping body that sandwiches
a viscoelastic body by a pair of spring members and
connects and fixes both ends of the pair of spring members,
and mounts one end of the vibration damping body on an
object whose vibrations are to be damped. Accordingly, the
vibration damping apparatus according to the present
invention can generate a vibration damping force larger
than that of the dynamic absorber disclosed in the Japanese

Patent Application Laid-open No. S59-110938, if the

apparatus main bodies are made of the same material and




vi brati on danpi ng apparatus according to the present

i nvention can provide required vibration danping

capabilities, while further reducing the size of the

apparatus mai n body. Advantageously, the vibration

danpi ng apparatus further includes a weight at a side

of another end of the vibration danping body. Wth

this, the vibration danping apparatus can be easily

dp e dche sane fgigguen&pnskeaueatlyi bwhehohbet sabe material
suppressed. Advantageously, in the vibration danping |
appartettusyf  tthee dymiaglitc iadsorbetrediselbbedviibhr ahéofiapanese
danmpi ng body by the second connecting unit. In this
neatait Apgiel ivdtion faidcomean®at.s seb-1hesgsbist198d, the
danpi ng apparatus can be reduced, and the cost can be
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the vibration danping apparatus 1 ncl s a ality
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wth different. frequencies at the sanme tine.
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vibration damping body. With this, the vibration damping
apparatus can be easily adjusted to the frequency of the
vibrations to be suppressed.

Advantageously, in the vibration damping apparatus,
the weight is mounted on the vibration damping body by the
second connecting unit. In this manner, the number of
components of the vibration damping apparatus can be
reduced, and the cost can be lowered, by mounting a weight
on the vibration damping body by using a second connecting
unit that connects the pair of spring members.

Advantageously, the vibration damping apparatus
includes a plurality of such vibration damping bodies that
has a different distance from the vibration input member to
the weight. With this, each of the vibration damping

bodies can be adjusted so as to suppress the vibrations of

different frequencies. Accordingly, it is possible to




the vi bration danpi ng bodies are nounted on a sane

obj ect whose vibration is to be danped, and receive
vibration from a sane position of the object. Wth
this, the freedomto nount the vibration danping
apparatus can be inproved. Accordingly, even if the

| ocati on at which the vibration danping apparatus can
be nmounted is limted by the restrictions of the size
aswb hess s hea el wfa laint yohjfectibwlacdensvivth itat dofiseaertt o be
danped, the vibration danping apparatus can be easily

nbredesh@ied e aljeeanth@seae.vi brations are to be
danped. Advant ageously, the vibration danpi ng
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danplng bodi es whose swinging direction 1s er ent
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anpl i tude of the generated vibrations tends to
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to the present invention can generate a |arge
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danpi ng body that sandw ches a viscoel astic body by a
pedstmifctions of the size and the shape of an object whose
vibrations are to be damped, the vibration damping
apparatus can be easily mounted on the object whose
vibrations are to be damped.

Advantageously, the vibration damping apparatus
includes a plurality of such vibration damping bodies whose
swinging direction is different from each other. With this,
the vibrations in the different directions can be
suppressed at the same time.

Advantageously, in the vibration damping apparatus, an
object whose vibration is to be damped is a wire rope.

Wire ropes are flexible and easy to bend compared with
columnar-like and rod-like structures. Accordingly,
vibrations are easily generated by the surrounding

environment, and the amplitude of the generated vibrations

tends to increase. The vibration damping apparatus




spring nmenbers, and connects and fixes the both ends

of the pair of spring nenbers. Wth this, the

vi brations generated on the wire ropes can be

advant ageously suppressed. The vibration danpi ng
apparatus according to the present invention can also
reduce the size of the apparatus main body, if the

vi bration suppression capability is the same as that
ofceded ponvienttitengiresrent iGoresddoenthy, geherstpossilbirge
to reduce the load applied to the wire ropes, which
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Accordi ng to another aspect of the present invention,

by Itisa tvhealdw it diles vid dydliasti covbaky byNE pair of
connected to the hub by a wire rope, and to ich a
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and the vibration danpi ng appar at us
capability is the same as that of the conventional one.

Consequently, it is possible to reduce the load applied to
the wire ropes, which is an object whose vibrations are to
be damped.

According to another aspect of the present invention,
a Ferris wheel includes: a hub; an outer ring connected to
the hub by a wire rope, and to which a gondola is mounted
on a periphery; and the vibration damping apparatus
described above. The vibration input member is mounted on
the wire rope. With this, the vibrations of the wire ropes
can be advantageously suppressed.

Advantageously, in the Ferris wheel, the vibration
damping apparatus is mounted at a side of the outer ring.
With this, the vibration damping apparatus can be mounted
on the wire at the position closer to the ground.

Accordingly, the work can be performed with ease.




IS mounted so as to swing in a direction perpendicul ar
toa direction in which the wire rope swngs. Wth

this, only the vibrations in the direction in which

the wire rope cannot swi ng are suppressed.

Accordingly, the nunber of the vibration danping

appar atus nounted on one wire rope can be reduced,
thereby | owering the cost. The above and ot her

obj ectAdvdremtgamss lygdiantthge Feands whebd| c8hearflre rope is
industrial significance of this invention wll be
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both ends are fixed and one of fixed supports is
5&§q|wa?ratlon damping apparatus mounted on one wire rope

can be reduced, thereby lowering the cost.

The above and other objects, features, advantages and
technical and industrial significance of this invention
will be better understood by reading the following detailed
description of presently preferred embodiments of the
invention, when considered in connection with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is an overall view of a vibration damping
apparatus according to an embodiment of the present
invention;

Fig. 2 is a fragmentary view taken in the direction of
arrows along a line Y-Y of Fig. 1;

Fig. 3 is a fragmentary view taken in the direction of
arrows along a line X-X of Fig. 1;

Fig. 4A is a schematic of deflection of a cantilever




Fig. 5is a schematic of vibration nodes of an ohject
whose vi brations are to be danped; Fig. 6 is an
overall view of a vibration danping apparatus
according to a first nodification of the present
enbodinent; Fig. 7 is a fragmentary view taken in the
direction of arrows along a line Y-Y of Fig. 6; Fig.
8 is an overall view of a vibration danping apparatus
aceandi ng to a second nodification of the present
enbodi nent; Fig. 9 is an overall view of a vibration

danpi NBig APl Us AataatiRg 3o ga fikictd o el LCBELANin
of the present enbodinment; Fig. 10 is a schematic of
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third nodification of the present enbodi nent; viewe
fsompegirection of an arrow Z of Fig. 9; Fig. 11 is a
front view of a Ferris wheel; Fig. 12A is a schematic

of a e when the.vibratio danpi.ng a ratu )
accoré#%%‘t%yaﬁuf TSR In i dWﬁ%ﬁ?tﬂgn ﬁgaﬁﬁea%oﬁntﬂBJeCt
wi.re that fqgns the Ferris wheel; and 8 Fig. 12Bis a
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apparatus according to the present enbodinent is
mount €dtdn & K A varal If ooy oie aFr¥ibratiahedpmping

apparatus according to a first modification of the present
embodiment;

Fig. 7 is a fragmentary view taken in the direction of
arrows along a line Y-Y of Fig. 6;

Fig. 8 is an overall view of a vibration damping
apparatus according to a second modification of the present
embodiment;

Fig. 9 is an overall view of a vibration damping
apparatus according to a third modification of the present
embodiment;

Fig. 10 is a schematic of the vibration damping
apparatus according to the third modification of the
present embodiment, viewed from a direction of an arrow %
of Fig. 9;

Fig. 11 is a front view of a Ferris wheel;

Fig. 12A is a schematic of a state when the vibration
damping apparatus according to the present embodiment is

mounted on the wire that forms the Ferris wheel; and




DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS
Exenpl ary enbodi nents of the present invention are
descri bed below in greater detail with reference to
the acconpanyi ng draw ngs. However, the present
invention is not limted to the preferred enbodi nents
(hereinafter, enbodinents) described bel ow. The
constituents of the enbodinents described bel ow

i ncl udBighos2Bt haita carhdmetieasif yarotmAgimeddne twhese the
skilled in the art, or those substantially the sane,

| nibt el onodanp i hdossod htud aldcond iy td ke Pree et
equi val ents. The features of the vibration danping
apRBS AL Hent aLS Sl d Lt T Rpdid M. t0fe drhe %%s GRbris
invention are to include a vibration danping body
thatepandw ches a viscoel astic body or a viscous body
by a pair of spring nmenbers (such as |eaf springs),
and connects and fixes both ends of the pair of
spring nmenbers, and to nount one of the ends of the

vi br at [ | e vi brations

are t oBLAREER AR R0 B s SaiRi e, R

vi bration danplng a paratus according to the

enbodi WEFIP ALY HenRR Ly of&1ft iRfiesepty inyepd ign are
fragnentary view taken in the direction of arrows
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view taken in the direction of arrows along a |ine
xascofpayindg  drewirgst i groveargsi,nd-hepperestens invention is
sui tabl e for suppressing vibrations of wire ropes
(sothlasited to the preferred embodiments (hereinafter,

embodiments) described below. The constituents of the
embodiments described below include those that can be
easily imagined by those skilled in the art, or those
substantially the same, in other words, those that fall
within the range of equivalents.

The features of the vibration damping apparatus
according to an embodiment of the present invention are to
include a vibration damping body that sandwiches a
viscoelastic body or a viscous body by a pair of spring
members (such as leaf springs), and connects and fixes both
ends of the pair of spring members, and to mount one of the
ends of the vibration damping body on an object whose
vibrations are to be damped.

Fig. 1 is an overall view of the vibration damping

apparatus according to the embodiment of the present




awre, arope, asingle wire, twisted wires, and a
cable), and in the present enbodi nent, an object
whose vibrations are to be danped is a wire 100. The
obj ect whose vibrations are to be danped by the

vi brati on danping apparatus 1 is not |imted to the
W re ropes, but may be for exanple, rod-like and
columar-Ilike structures. As shown in Fig. 1, the
vibventbon danpigg 2apparatirsghernts rpwiltead takehhe nwiche
100, which is an object whose vibrations are to be
dairpecit i Jieo M dr b d1onetaall iined st-6d o rWipigs, 18ndrfigr 3 s
exanpl e, used to connect the hub and the outer ring

04 Bri@hdénareslow Hakkied AT @%%ﬁ:i%&ps 183t ows along a
connects between the main cable and the bridge glrger

ofie spuenonshay. brl dgeiHIS i Bl 4AIREISatus 1 1s

apparatus 1 is ~“nounted on't _

Sééi?gﬁi%_ wire 100 _hetween _a vibration input

nenber n%ﬁéngl IXtUr e Vﬁ%ﬁ%&éansoﬁfaw9F8r5PP8E (such as
d ing body 10. In .this mgnner, the vibration

GBI TG OdyPPRD dnP ¥ SuiE C10GAFE o HREEedang a cable),
eagg other via the vibration input nenber 11. . _
AREOrd ndls PreASaTbrsisentne api pbIeot wheseedibaabions
the vibration danping body 10, via the vibration
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the vibration danping body 10 are connected by a
Sefat e afe ttieebebylappedebyi thet kébruthoat damping
danpi ng body 10 fromfalling out fromthe vibration
iapraratersher ikl noAs ldhdwed toFitpe ¥irtheopebl abu®lmay be
danpi ng apparatus 1

for example, rod-like and columnar-like structures.

As shown in Fig. 1, the vibration damping apparatus 1
is mounted on the wire 100, which is an object whose
vibrations are to be damped. The wire 100 is metal twisted
wires, and for example, used to connect the hub and the
outer ring of a Ferris wheel, or used as a hanger rope that
connects between the main cable and the bridge girder of a
suspension bridge. The vibration damping apparatus 1 is
mounted on the wire 100, by sandwiching the wire 100
between a vibration input member 11 and a fixture 3 mounted
on a vibration damping body 10. In this manner, the
vibration damping body 10 and the wire 100 are connected to
each other via the vibration input member 11. Accordingly,

vibrations of the wire 100 are fed into the vibration

damping body 10, via the vibration input member 11. The
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provi des the vibration danping bodies 10 at both sides
of the wire 100, respectively. The vibration danping
bodies 10 are arranged symetric to the wire 100. In
this manner, because the pair of vibration danping
bodies 10 is arranged at both sides of the wire 100,

t he bal ance of the vibration danping apparatus 1 is

i mproved. As a result, the bending force applied to a
noiint 2 ngonininpwf ridnben Mrlatanen thanpiibgatdppadanpindy Bbdy 10
the wire 100 can be suppressed, thereby

aflyant ageotisey S RPIRH Y ddpe dyr abidreby pfret/BatWngethe
100 frombeing | owered. As shown in Figs. 2 and 3,
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vi bration danpi ng bodi'es 10, bolts 12B and nuts 12N

L0as - 3 Bo2 {Afst t4qng unit, bolts 16B and nuts
16N that are 'a second connecting unit, and the

vi bratj on_.i nput. ber ,11. .The .vi brati on _danpin
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spring nmenbers 13, which is the first spring nenber
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the pair of

damping apparatus 1 is improved. As a result, the bending
force applied to a mounting unit of the vibration damping
apparatus 1 on the wire 100 can be suppressed, thereby
advantageously suppressing the durability of the wire 100
from being lowered.

As shown in Figs. 2 and 3, the vibration damping
apparatus 1 includes the vibration damping bodies 10, bolts
12B and nuts 12N that are a first connecting unit, bolts
16B and nuts 16N that are a second connecting unit, and the
vibration input member 11. The vibration damping bodies 10
are formed by a pair of spring members 13 arranged opposite
to each other that sandwiches a viscoelastic body 14
therebetween. The pair of spring members 13 includes a

first spring member 13A and a second spring member 13B. In

the present embodiment, the first spring member 13A and the
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spring nmenbers 13. Accordingly., the pair of spring

menbers 13 and the viscoel astic body 14 deformas a

unit. The viscoelastic body 14 deforms because the

vi bration danmping body 10 is swung by the vibrations

of an object whose vibrations are to be danped. Wen

the viscoelastic body 14 is deforned, kinetic energy

of the vibrations is converted into heat energy.
Ceasendesipt ing tihemtve briedn airddgimd dxflspritiggenenat axe the
a vibration danmping force. Polynmer materials such as

r 888, s €L 8t OREI samd (s HahheradmyE digndés &F ftlle e material.
vi scoel astic body 14. In the present enbodi nent,
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|nstead of the viscoelastic body 14. The palr of
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the other end, t he boh%@?%ﬁ% d the nuts 16N. In b
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12N, and the bolts 16B and the nuts 16N are used in
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connected by using 12 the bolts 12B and the nuts 12N,
andsepelpstic ol akdl defornythecesnge ithe idhieddom damping
enbodi nent, a first spacer 17 and a second spacer 18
abed:ar]:@ngedsxb@mgveieyl thee i ra toiforspra M@n rmjteerts whdse

More specifically, at the side Ti, which is one end
ovibhet pehs &fe SPps iy dampred S Wherd hd ivisicos{lraistdc body 14
is deformed, kinetic energy of the vibrations is converted
into heat energy. Consequently, the vibration damping body
10 generates a vibration damping force. Polymer materials
such as resin, elastomer, and rubber may be used for the
viscoelastic body 14. In the present embodiment, rubber is
used. A viscous body may also be used instead of the
viscoelastic body 14.

The pair of spring members 13 that forms the vibration
damping body 10 is connected at a side T1l, which is one end
of the pair of spring members 13, by the bolts 12B and the
nuts 12N, and connected at a side T2, which is the other
end, by the bolts 16B and the nuts 16N. In the present
embodiment, the bolts 12B and the nuts 12N, and the bolts
16B and the nuts 16N are used in plurality.

While the pair of spring members is connected by using
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menber 13A, the first spacer 17, and the second spring
menber 13B are fastened by the bolts 12B and the nuts
12N. At the side T2, which is the other end of the

pair of spring nenbers 13, the first spring nenber

13A, the second spacer 18, and the second spring

nmenber 13B are fasted by the bolts 16B and the nuts

16N. The first spacer 17 and the second spacer 18 are
ptiowilselt § ar2Ppravemhienqute 12N caeldashiecbbady 14B and the
sandwi ched between the pair of spring nmenbers 13 from
behtg D& oriedhd gaaldent BadddimehtsPacehirst a8pdckhe17 and
second spacer 18 hold the viscoelastic body 14 at a

P eslet S sk Dosid i helakply Haeweah! tak §a&knef spring
menbers 13, and properly generate the vibration

GRam Ok 105 00 ML d Nepdl YRR G RADY sihe TS Shiln is

iTst spacer secon spacer 18"in

the dir fron1th irst spri e

t%ﬁ%ﬂ%& ?#qﬂg%éﬁﬁ‘sprlnénﬁﬁﬁ%glm%%ﬁs Eg %8rfm5FasSprlng
th directio erpendicular tg the s face of the
et o tr}}%%@ﬁsrh?ﬁa&reﬁ &21 s 886nd 8 pFFRE e ABELRI

13B, is set simlar or S|I ¥¥§naller to the size
JReRipRr vi e sl astat oy by4 HéSsakB anfeébporuts 12N.
Accordingly, it is possible to 13 prevent the

Viscloe aside Todyhich degmthe ofheet enge@f tdearpyr afid

the viscoelastic body 14 can be firmy held between

t $1rer pad meyfbespy iIily rdrebefiris sk3 . spAd nge siembeed 13Bovehet kecond
vi bration danping body 10 is nounted on the wire 100
vigaddre M braid athd qadomerdperinil member 13B are fasted by
the bolts 16B and the nuts 16N.

The first spacer 17 and the second spacer 18 are
provided for preventing the viscoelastic body 14 sandwiched
between the pair of spring members 13 from being deformed
locally. The first spacer 17 and the second spacer 18 hold
the viscoelastic body 14 at a predetermined position
between the pair of spring members 13, and properly
generate the vibration damping force on the viscoelastic
body 14. The size of the first spacer 17 and the second
spacer 18 in the direction from the first spring member 13A
towards the second spring member 13B, in other words, the
direction perpendicular to the surface of the first spring
member 13A or the second spring member 13B, is set similar

or slightly smaller to the size of the viscoelastic body 14

in the same direction. Accordingly, it is possible to
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As shown in Fig. 3, the vibration input nenber 11 and
the fixture 3 are fastened by nounting bolts 4B and
nmounting nuts 4N, and the wire 100 i s sandw ched
between the vibration input nenber 11 and the fixture
3. The vibration input nmenber 11 and the vibration
danpi ng body 10 are fastened by the bolts 12B and the
nuts 12N, which are the first connecting unit.
Aocevahtgihe ¢ihe-od lasatiicobodgmiang robotby i hG de fopmated
on the vibration input nenber 11, by the bolts 12B
anskcd ey NWred 13 MddbsSiuGEt i %@@&quféhhoﬁe themly held

vi bration input menber 11 transmits the vibrations of

thecwaddd & HdG 410 td]_e MR hmdaapiag body 10. The

pair of spring nenbers 13 is connected to each other

by t hevbold s AR ajiddde il §:124eabet il £e§gﬂ 10 is

whi ch V|bra i'ons arée  réceived, connec
bolts 1 the nut 6N the pposi
dheldied 4 g 3t ﬁ’ébrﬁi&smiapu anﬁ‘]Ber 1.
mesnteMmmnmn a _pl at, rmMmr5|s provid

At v Hh ot s 32 B & B TA0Ps DB ﬁl@mhﬁﬁbéﬂ and the
13A. The pl ate nenber 5 need not necessari

pF ORI S R fartemest &y Aeundieg @@Aéﬁaﬂ@dasg pRENnting
bolts 12B and the 14 nuts 12N are dispersed to the

Vil t4%n afehpihey Wwicwy 100, ilsy sapdpntichedgbehwephathe
menber 5. Accordingly, the vibration danping body 10
antbrtateion himgiutomemiyput Iieriner the daxthee Bast @hedviibration
a wde area. In the present enbodinent, the vibration
dnpithgndxddyr 11 and the vibration damping body 10 are
fastened by the bolts 12B and the nuts 12N, which are the
first connecting unit. Accordingly, the vibration damping
body 10 is mounted on the vibration input member 11, by the
bolts 12B and the nuts 12N. With such a configuration, the
vibration input member 11 transmits the vibrations of the
wire 100 to the vibration damping body 10. The pair of
spring members 13 is connected to each other by the bolts
12B and the nuts 12N at the side from which vibrations are
received, and connected by the bolts 16B and the nuts 16N
at the side opposite to the side from which vibrations are
received.

In the present embodiment, a plate member 5 is
provided between the bolts 12B and the first spring member

13A. The plate member 5 need not necessarily be provided,

but the fastening force generated by the bolts 12B and the
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10 swings in the direction parallel to (direction of

an arrow Fin Figs. 2 and 3) a surface (vibrating
surface) perpendicular to a plate surface of the pair

of spring menbers 13 forned by the | eaf springs.
Accordingly, the vibration danping apparatus 1
suppresses the vibrations in the direction paralle

to the vibrating surface. The vibration danpi ng
appbsal 2l dreé sdispentsed oo tthe wiikerall®ns damphiay bbedy 10, by
direction of the vibrations of the wire 100 to be
spppressed tiesoiestPaiaideat 3.0 tAwordimatliyv)g ther aseation
At the side opposite to the side fromwhich vibrations

OfiahPeny i ey | DN Pt Pidehs tiQ Al ieC fiew®dr 11 can be
other words, at the side T2, which is the other side

ogaghgnealpﬁaglméjaﬂ)éa{tg body 10, a weight 15 is
provided. By adjusting the nass of the melght 15, the

Vi brat 1hend nEAUENeY SHROLRS 360 The hﬁﬁ‘g 3 ‘&Qmﬁlng body

danplng body can V|brat
quenc pr.essed by the r.at.i bod
%8 257 U e 5 T tlp?”oxﬁadﬁaﬂgl % FELi8R oan
ht 15 need not_ be rOV|ded The ht 15 is
g?%d F ot t g% b%a?trtcgr? Jd m U assdy V2 %B‘;Fmﬁhéuﬁéla%)

168 and the nuts 16N._In this manner, the bolts 15 16B
PETPeRIFEH RN 60 (BRI 3 THHiRsE i9fg thite Daditr O8f spring
spring nenbers 13 are also used as a unit to nount
tihemperght3 16 rred thie thdrlgdosntdmesng Bedprddngly, the
Accordi ngly, the nunber of conponents that formthe

vV bpad € Don ddamp Iy s etus 1 stapressasphes sétbrations in
t hereby [ owering the cost and

the direction parallel to the vibrating surface. The
vibration damping apparatus 1 is mounted on the wire 100 so
that the direction of the vibrations of the wire 100 to be
suppressed becomes parallel to the vibrating surface.

At the side opposite to the side from which vibrations
of the vibration damping body 10 are received, in other
words, at the side T2, which is the other side of the
vibration damping body 10, a weight 15 is provided. By
adjusting the mass of the weight 15, the vibration
frequency suppressed by the vibration damping body 10 can
be adjusted. If the vibration frequency suppressed by the
vibration damping body 10 can be adjusted without providing
the weight 15, the weight 15 need not be provided. The
weight 15 is mounted on the vibration damping body 10 by

the bolts 16B and the nuts 16N. In this manner, the bolts
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sinmplifying the structure. Fig. 4Ais a schematic of

defl ection of a cantilever beam Fig. 4Bis a

schematic of deflection of a beamin which both ends

are fixed, and one of the fixed supports is settled.

As shown in Fig. 4A, if a beam B having a length Lb

is supported by a cantilever, it is assuned that a

load P is applied to a free end of the beam B, and

t héB dnilf ehennetédebN ecsednsonfcdieedteiary Biad dudith of spring
ends) between a fixed end K and the free end is S. In

t hefbeasel3t hee shearhsgdfas ce ddioftd hehgamR iweight 15
calculated by formula (1). Alternatively, as shown in

F € B b
TP, v b Eelin e By nobi o ® LSRR PR fumoer

t
HE Pk FeRt PR I b B Bl
he . f t Kl t
cOaaoPE RIBFLee0 (RN g 1Ryt vk <2
s calculated by formula (2). Ein the

f.
?8}%ﬁ$égyl?q)t A EHCHE Soung' s nodul es of the beam

B, and_| |s the second nmonent of the cross section of

t he bebh?B. 1461 ¢ | 23BN 1D P | Yefhentipmralgy Geptidpver
it is assuned that the material, the size, and the

shﬁ%@ of Fisie HRahs B o¥chematsinta elafilasddmmand eheam in

fixed ended beam are the sanme, and if. the

dehiecktbobls efids herdetimed atnd heebatth tdrdS ixeel tshpports is

sane, the shearing force of the

settled. As shown in Fig. 4A, if a beam B having a length

Lb is supported by a cantilever, it is assumed that a load

P is applied to a free end of the beam B, and the

difference (deflections of the beam B at both ends) between
a fixed end K and the free end is 8. 1In this case, the

shearing force 11 of the beam B is calculated by formula
(1). Alternatively, as shown in Fig. 4B, if both ends of a
beam B (length is Lb) are fixed by fixed supports K1 and K2,
and if the fixed support K2 at one end is settled, it is
assumed that the difference (deflections of the beam B at
both ends) between the fixed support K1 and the fixed
support K2 is 8. In this case, the shearing force 12 of

the beam B is calculated by formula (2). E in the formulae
(1) and (2) is Young's modules of the beam B, and I is the

second moment of the cross section of the beam B.
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fi xed ended beam becones four tines |arger than that
of the cantilever beam In the vibration danping
apparatus 1, the viscoelastic body 14 that forns the
vi brati on danping body 10 defornms in proportion to
the shearing force generated in the vibration danping
body 10. Accordingly, the vibration danping apparatus
1 generates a danping force by converting Kkinetic

ener gy 1t3xheaks £nsy gy. The vibration danping body 10 (q)
sandw ches the viscoel astic body 14 between the pair

of spr,| rS 313, and connects and fixes both
ends 6?"5%€g§gg LR spring nmenbers 13. Consequently, (2)

the deformation of the vibration danping body 10

beconest tHe isnms sagrashdhatoshie @agsréply hehpesize, aped the
fixed. Accordingly, the shearing force generated when
t$teapd rfattihen bempibnghddhe tAntid evaunheamdaddf bhaefixed

by the vibrations becones the sane as when the both
emmiiedfbddre drmamhg aramed,i xad iAS taer detdillectibhe of the beam
vi bration danpi ng apparatus 1 that includes the

VB hyattiien mipidigishede theCadngenenat ehbheidgnpbhde of the
force four times larger than that of the dynam c

apsfdainded Hedfl BRGridy QI 2RABESCaPEBNEhan that of the
Application Laid-open No. S59-110938, if the shape,

the BLSfd @Alhe AND e 1312 %18 a8 ARRRL ALYSpPBEDtus 1, the
Raf the Jsize of fhe

bodi es are the sane. I's neans tl _

SPIBL SO B OIS LA SBTRLISy capping bods
AR TR R R
%%ﬁ?qgi%ation damping body 10. Accordingly, the vibration
damping apparatus 1 generates a damping force by converting
kinetic energy to heat energy. The vibration damping body
10 sandwiches the viscoelastic body 14 between the pair of
spring members 13, and connects and fixes both ends of the
pair of spring members 13. Consequently, the deformation
of the vibration damping body 10 becomes the same as when
both ends of the beam B are fixed. Accordingly, the
shearing force generated when the vibration damping body 10
is swung and deformed by the vibrations becomes the same as
when the both ends of the beam B are fixed. As a result,
the vibration damping apparatus 1 that includes the

vibration damping body 10 can generate the damping force

four times larger than that of the dynamic absorber
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Pat ent Application Laid-open No. S59-110938. In this
manner, the vibration danpi ng apparatus 1 can provide
required vibration danping capabilities, while

reducing the size of the apparatus main body. Because
the size of the vibration danping apparatus 1 can be
reduced than that of the dynam c absorber, if the

vi bration suppression capabilities are the sane, it

| ipobssdd eint ocHe dlipearidie Haathtapplplddata ohh@adbj-egln No.
whose vibrations are to be danped. The vibration

daspi 1Yo SPPAT B Ushel SitibeShange iR rifngquaacynef stihe of the
V|brat|ons to be suppressed, by adjusting the mass of

t ti appl y
o ARH A0 AP DU IR G| ARG, (R0 ene

V%PE@%P“&: %M%&% m%g. > e V| '% tkﬁg %ltﬁg?l gamplng

V|scoe
ar at us can also the g e belng
rEai SEoAf i ﬁilaiﬁp B atT6n SRR g
a ar tus 1 S|nple and the mass of the melght 15
<t 'erﬁg? htfl_e dfl%altsloﬁ’oﬂqn@r’rq% fariceh ifhéhe same as
V|brat|on danpi ng body 10 sw ngs can easily be

chanpedf the phfmanig sbsgdegusd sHesksl dht ths Japanese
fixed to the vibration danping body 10 by the bolts

188t emd Arivel ¢altison AN 1d-topsan NeasiSiSP 34 08R86handed teien
after the vibration danping apparatus 1 is nounted on
amaming ect tivé osidb rati ilmmratdampysi nay epparadudanipedn pmotlide
manner, even after the vibration danping apparatus 1

| Bedid®dy Bratidibjdedping capabilities, while reducing the
size of the apparatus main body. Because the size of the
vibration damping apparatus 1 can be reduced than that of
the dynamic absorber, if the vibration suppression
capabilities are the same, it is possible to reduce the
load applied to the object whose vibrations are to be
damped.

The vibration damping apparatus 1 can change the
frequency of the vibrations to be suppressed, by adjusting
the mass of the weight 15 included in the vibration damping
body 10, a length L (Fig. 2) of a portion in which the
vibration damping body 10 swings, and the volume of the
viscoelastic body 14. The vibration damping apparatus 1
can also change the damping force being applied. The

configuration of the vibration damping apparatus 1 is

simple, and the mass of the weight 15 and the length L of a
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whose vi brations are to be danped, the frequency of

the vibrations to be danped can be easily changed by

the vibration danping apparatus 1. As a result, by

using the vibration danping apparatus 1, a vibration
probl em can easily be solved, even after the problem
cones up. Fig. 5 is a schematic of vibration nodes of

an object whose vibrations are to be danped. The wire
1pOortipi cinivhicn wohy ecibrdtase \dadnpdatngomodar @ ot @wh@gs can
danped, is fixed at fixed ends FA and FB. A |l ength

besseby bdechangsd endsm PArarlEE, WeRRer taer %1 Bt 15 is
portion in which the wire 100 vibrates is Lw E

S5fikédi So ar1se CRIBh M YAt
thllrd vi bration of tl?é@vaa?fe&llgomﬁgd\%og%yﬂg%e }%&Ftéhil@ and

VERE b O Oyt her AL e]a%(?dy % d %x@h%tn[ APl Gent g%‘te%.h%he

vi bration danplng apparatu I S nmoun on a por
0 V|brates he nost ot her
g?f%ﬁa%n lno %FQ ﬁ;%ﬂ:ﬁn%s Phéf peanlpgogc% whose

erable to npunt th ati_on danpi ng apparatus 1
Yf%ra$ﬁﬁﬁ§|?ﬁf(ﬁolgﬁzé% GFL R 15 BeRPesn 6Vephafter

mgﬁe 100 is 19 to be suppressed. It is also preferable

3N \Jaein D RAPEFSItNG dppér Boustedapnaan object
position of LW, if the fourth vibration of the wre
TP ‘f@%lsq}tﬁoraé%%é?@ bien dampiedl, mhee £ reghency of the
vi brations of the wire 100 can be advantageously
sUHpratsisats 1R doe Blampean cevebal kasiidw chaagedbbgt tha
danpi ng apparatus according to a first nodification
ofilfet jpreskmping apparatus 1. As a result, by using the
vibration damping apparatus 1, a vibration problem can
easily be solved, even after the problem comes up.

Fig. 5 is a schematic of vibration modes of an object
whose vibrations are to be damped. The wire 100, which is
an object whose vibrations are to be damped, is fixed at
fixed ends FA and FB. A length between the fixed ends FA
and FB, in other words, a portion in which the wire 100
vibrates is Lw. In Fig. 5, fl is a second vibration of the
wire 100, f2 is a third vibration of the wire 100, and £3
is a fourth vibration of the wire 100. It is preferable
that the vibration damping apparatus 1 is mounted on a
portion where the wire 100 vibrates the most, in other
words, at an antinode of the vibration. For example, it is

preferable to mount the vibration damping apparatus 1 at a

position of Lw2, if the third vibration of the wire 100 is
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enbodinent. Fig. 7 is a fragnmentary view taken in the
direction of arrows along a line Y-Y of Fig.'6. A

vi bration danpi nhg apparatus |a according to the

present nodification has the sane configuration as

that of the wvibration danping apparatus 1 descri bed
above. However, the vibration danping apparatus la is
different fromthe vibration danping apparatus 1, in

e | el Agppr g dEal 1t dfs alisbr piredardbapi g hodhestha
first vibration danping body 10al and a second

W s f th ey iy Resha rhQad) 11 AtWRi pBstiBeondb$t BRESSIf the

fromthe vibration input nmenber 11 to weights 15al

aﬂ%-lﬂé?zvlaﬁ didd &ehe '%Slr%h(i% g Ebgbg 5 bp’ﬁessed In
r on

ation danpi ng apparatus la is nDunte e wre
d h| f re.l h
¥98raf%%ﬁﬁgp W%l vl rg%iﬁﬁ 8 ?ﬁg | urgbsgaﬂsbe

i n, Fi the first V|bration danmpi ng body
fﬁ%ﬁaé%ﬁ9§9H§i9éé%ﬁ’ %ﬁthlon danpi ng body 10a2 are
mounted on the vibration_ input nenber_ 11, by the

bol t s BB dhd & R& QYeE 2L3NY L O aaf’ébFﬁElPPr dpmping
connecting unit. 20 The first vibration danping body
ARRa A b Rt ieh o i Xdasit mpddfirgéipnl ofwkhehprgsent
one end of a pair of spring nenbers 13al (a first
sprbainmntber FidAl Tarid @ Seegnénspriynyiswnbeken3Bn) the
that is, at the side of the vibration input nenber 11
(directidsn wfereer nowsr atlioors aarldneedeirved) Fighy 6t heA
bolts 12B and the nuts 12N. The side T12, which is
tigb e thiedn eldthdifing R@darattusvillhr aticorddagpibgthedpresent

10al, is

modification has the same configuration as that of the
vibration damping apparatus 1 described above. However,
the vibration damping apparatus la is different from the
vibration damping apparatus 1, in including a plurality of
vibration damping bodies (a first vibration damping body
10al and a second vibration damping body 10a2) in which the
distances from the vibration input member 11 to weights
15al and 15a2 are different. As shown in Fig. 6, the
vibration damping apparatus la is mounted on the wire 100,
by sandwiching the wire 100 between the vibration input
member 11 and the fixture 3. As shown in Figs. 6 and 7,
the first vibration damping body 10al and the second
vibration damping body 10a2 are mounted on the vibration

input member 11, by the bolts 12B and the nuts 12N, which

are the first connecting unit.
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connected and fixed by the bolts 16B and nuts 16N
which are the second connecting unit. A first

vi scoel astic body 14al is sandw ched between the pair
of spring nenbers 13al. Simlarly, the second

vi brati on danpi ng body 10a2 is connected and fixed at
the side T21, which is one end of a pair of spring
menbers 13a2 (a first spring nenber 13A2 and a second

spri ngrienmbersd 3B rativd dapidlg PRyS1@810f st B8nnected and
vi bration input nmenber 11 (the side where vibrations

arexedisei Med)s iy H1E Qﬁk&ﬁl%%ﬁéﬁgfe%ﬁ¢o%uhs égy'o¥h%pring

side T22, which is the other en e seco

V| j £y | S.CQn ed_and fixed
b%gt[@éef Do ATl AnY ooty et dahodaind, keteta
second connect i nit. A secon i scqel asti ¢ . bod ,
1%%51?% L ¢ Het W e ag:ait:fleofs'l pPifn%hﬁeF%E’Irgtlon
13a2. Wth such a configuration, the weight 15al )
proRAdReEReT the Ghfe site wWhareh vibrepdopshareengcsived) ,
the first vibration danping body 10al, and the wei ght

139 2the ReHel 4B tand dihke nukx 124hi cAhies sile FiRer whiagh is
of the second vibration danping 21 body 10a2, are
athafdtenrend o bpgesifie sdnds baatdon dampingbbatyodOal, is
i nput nmenber 11. In a simlar manner to the vibration
deonpient ep pandht fUisked des dihiebée lalsoueEB iandt hetsvilbNat whtich
danpi ng apparatus la, two first vibration danping

benckt etshel Qpdcardl dommesationd udilr.at ROF igaPkAgcBedbesic body
10a2 are arranged at both sides of the wire 100.

Ace0r di N ahdwidie PH MR Ot @ aMirbbdt kpRidgMRbRBers 13a1.
apparatus la is

Similarly, the second vibration damping body 10a2 is
connected and fixed at the side T21, which is one end of a
pair of spring members 13a2 (a first spring member 13A2 and
a second spring member 13B2), that is, at the side of the
vibration input member 11 (the side where vibrations are
received), by the bolts 12B and the nuts 12N. The side T22,
which is the other end of the second vibration damping body
10a2, is connected and fixed by the bolts 16B and the nuts
16N, which are the second connecting unit. A second
viscoelastic body 14a2 is sandwiched between the pair of
spring members 13aZ2.

With such a configuration, the weight 15al provided at
the side T12, which is the other end of the first vibration

damping body 10al, and the weight 15a2 provided at the side

T22, which is the other end of the second vibration damping
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i nproved, thereby suppressing the bending force

applied to the wire 100. Consequently, it is possible
to advantageously suppress the durability of the wire
100 from being lowered. In the present nodification,
the first spring menber 13Al1 that forns the first

vi bration danpi ng body 10al and the first spring
menber 13A2 that forns the second vibration danpi ng
bbdsly 10022 ar &ré ndegdadey dortrmd.oppoidiideardnts h€oss the
second spring nmenber 13B1 that forns the first

Vibpakt 0bn dﬂﬂ?ﬁ@%&%’é’r 10p] and 4 he n88GeNhatNNEo the
menber 13B2 t forms the second vibration danping

beﬁuraé,@@@ @gxﬁpiﬁg%ﬁéfa/tﬁsorl% %{) Ipgh, Ghetne

nber of conponent’s that formth ration’ danping
appat a1 b?e.ﬂmTh'fﬁ'W'. -
dag%%ng %ody qﬁgbg %kﬁ sé%%n 61bréf¥bnl% atlon damping

sQ be for arate Becausge th

PRl e el it wgnéoﬁéﬁﬁeﬁoaz
13A2 are integrall forned and the second sprin
TRRB R iaRaed Rl (ht 0P ekHsorl U03m2 Asgoaednaly,
integrally forned, the side Tll, which is one end of
t Hae %%a%@esfp’h%e e sl ors anping EmpagiadasTae, is
which is one end of the pair of spring nmenbers 13a2,
atBPyoYedal thewrlay (i r e i res Suvep thenvd inlgatf otrice sppaned to
vi brati on danping body 10a2 and the first vibration
dilngi wiréobi§o l0alormsegumit lypr egerits. phse idilet aovce from
the vibration input nenber 11 to the
advantageously suppress the durability of the wire 100 from
being lowered.

In the present modification, the first spring member
13A1 that forms the first vibration damping body 10al and
the first spring member 13A2 that forms the second
vibration damping body 10a2 are integrally formed.
Similarly, the second spring member 13Bl1 that forms the
first vibration damping body 10al and the second spring
member 13B2 that forms the second vibration damping body
10a2 are integrally formed. Accordingly, the number of
components that form the vibration damping apparatus la can
be reduced. The first vibration damping body 10al and the
second vibration damping body 10a2 may also be fermed
separately. Because the first spring member 13A1 and the

first spring member 13A2 are integrally formed, and the

second spring member 13Bl1 and the second spring member 13B2
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wei ght 15al of the first vibration danpi ng body 10al,
in other words, a length LI of the portion in which
the first wvibration danpi ng body 10al sw ngs, and the
di stance from the vibration input nmenber 11 to the
wei ght 15a2 of the second vibration danpi ng body
10a2, in other words, a length L2 of the portion in
whi ch the second vibration danping body 10a2 sw ngs
asee diffeyently Aooret Ngihe dilde Tiequwadeh dk bvhe end of
vi brations suppressed by the first vibration danping
bey doat endsphihd mRGRNGY 1¥all,hendvitheakii@@sT21, which is
suppressed by the second vibration danpi ng body 10a2
ab ke didd & £N'the GRNSL PN Ying! inftileir@nd 380, diakkeyeRtual
frequenci es can be suppréssed by one vibration danpi ng

e . I par . , .
CREE ThiSe o MR T R T PRSP FABEAT PR, gpmoing
Vi br at j danpi ody. 10al__and _the _second vi bration
BT T R T e dR R, he et der 1Ee mot
used i n comon. Accordingly, the vibration danping
PEFHs 1a is nounted on one 23 |ocation of the wire
100. In other words, the first wvibration danping bod¥
10al a%k?t¢k§%ﬁﬁﬁﬁuf?ﬂ%n§hq(ﬁ%bqﬁ%ﬁ&nndnﬁﬁﬁymf@QQraﬂé o the
mount ed on the sanme object whose vibrations are to be
dégdoet ¥exbert ithe fingid wifkratiios gempisdabedyedfptedin
fromthe sane position as that of the object whose
vobiner iwmsdsy e tlerygtddiiped. WWenpegudon in whieh ithe first
the | ocation where the vibration danpi ng appar at us
vibration damping body 10al swings, and the distance from

the vibration input member 11 to the weight 15a2 of the
second vibration damping body 10a2, in other words, a
length L2 of the portion in which the second vibration
damping body 10a2 swings are different. Accordingly, the
frequency of the vibrations suppressed by the first
vibration damping body 10al and the fregquency of the
vibrations suppressed by the second vibration damping body
10a2 are different. Consequently, vibrations of different
frequencies can be suppressed by one vibration damping
apparatus la.

In the vibration damping apparatus la, the vibrations
of the wire 100 are fed into the first vibration damping
body 10al and the second vibration damping body 10a2, from
the vibration input member 11 used in common. Accordingly,

the vibration damping apparatus la is mounted on one
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la is to be nounted is limted by the restriction such
as the shape and the size of an object whose
vibrations are to be danped, the vibration danping
apparatus la can be relatively easily nounted on the
obj ect whose vibrations are to be danped. For

exanpl e, consider when the third vibration of the
wire 100 shown in Fig. 5 is suppressed by the first
vibcation cfnhegrieyl dal nf dthervivoratsi, othdafpirsg
apparatus la, and when the fourth vibration of the

W i8rd©fon | Garsiny assBfl 1041t kv et G cdoakii®Ration
danmpi ng body 10a2. In this case, it is preferable that

temyibg atd PP ORPINGE RARAA b ltdd %aﬁQUQPﬁgc@twﬁose

portion close to the antinodes of both of

v{,pf) '9 i i . in n

exarr%%% ﬁ%v\#% ‘;‘]{b':l%e g %A%o%sﬁg%%,l%%’saﬁ%sglhgl e

tQ. vant ageously su ess t vi brati ons  of

d‘?*?’ggteln?n? r eﬁeuern%(feels‘P%i o1 ?‘rﬁ K67 Sn PREMSRG @S that of
aﬁgar tus | a. Figv. 8 is an overall view of a

vIBY a?

e udthn sty v iRRRrans & dtdiify PBPEsec GRpSequently,

nmodi fication of the present 24 enbodi nent. A vibration
dAVRR nbt afpar Gt ian v egieniiher Wibratiens dagping apparatus
modi fication in including a plurality of first

vidris i oh kimsung asbdised irgifledaly $deomestirBegtiiponsuch as
danpi ng bodi es 10b2 having the different |engths LI

ablte [$hdpeomnd/ithraatiiore iafpun mbieerts whiclsle smbrbth2ntsoare to
wei ghts 15bl and 15b2. However, the present

noe i damgadd ontHes widdearien damping Bephirasiismodi Eeaabeon

in that the first vibration danping

relatively easily mounted on the object whose vibrations
are to be damped.

For example, consider when the third vibration of the
wire 100 shown in Fig. 5 is suppressed by the first
vibration damping body 10al of the vibration damping
apparatus la, and when the fourth vibration of the wire 100
is suppressed by the second vibration damping body 10a2.

In this case, it is preferable that the vibration damping
apparatus la is mounted at a portion close to the antinodes
of both of the vibrations, which is between Lwl and Lw2 in
an example shown in Fig. 5. Accordingly, it is possible to
advantageously suppress the vibrations of different
frequencies by one vibration damping apparatus la.

Fig. 8 is an overall view of a vibration damping

apparatus according to a second modification of the present
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body 10bl and the second vibrati on danpi ng body | Gh2

are separately forned. In other words, the first

vi bration danping body |0bl and the second vibration
danmpi ng body | b2 include separate vibration input

menbers |1 bi and Il b2, respectively. For exanple,

consi der when the third vibration of the wre 100

shown in Fig. 5 is suppressed by the first vibration
danpodgmenty | Obimfat v Wdnmiinpaphafitng 1apAar atislar to
I b and the fourth vibration of the wire 100 is

SHREr e888€ MYd1 e HELaNd i Aidh daMpirgnady %Qb%lrst
In this case, the first vibration danpi ng body |

| 51 9PAPI S aoRp e k?&L id0dg fealrﬂﬁ Sl \Gllgrr%g:l%% éiamplng

which is at Lw2 I'n e exanp own in Fig
d t
REEEE TG g Nt %?catyl.eorﬁ%?héﬂ%% i Bpn
th I h Fi
p&@f%viér?o ot KRS ) andexlﬁﬂ%%f =3 ﬁég\*htﬁr a?r»anand
éng capabllltg of the first vibration danp
bgg@ b COTCURER T heFRA RERT G mfﬁg?ac?éﬁélbﬂsu fi;}féﬁrget from
the second vibration danpln body 10b2, for the
vibe af1oat modbhigrlion dat Y etélei Vdirpt Eihsagdent dpmping

it is possible to advantageously suppress the

vhodyt 1 Ot aid tHee o ddaarce imibdatdque famgs ngrbgdyd 1li0b2anre
overall view of a vibration danping apparatus

asepata el y of @armdd v d T ditfheoatwoonisof thiee firetemtibration
enbodinent. Fig. 10 is a schematic of the vibration

damping body 10bl and the second vibration damping body
10b2 include separate vibration input members 11bl and 11b2,
respectively.

For example, consider when the third vibration of the
wire 100 shown in Fig. 5 is suppressed by the first
vibration damping body 10bl of the vibration damping
apparatus 1lb and the fourth vibration of the wire 100 is
suppressed by the second vibration damping body 10b2. 1In
this case, the first vibration damping body 10bl is mounted
on the antinode of the third vibration, which is at Lw2 in
the example shown in Fig. 5, and the second vibration
damping body 10b2 is mounted on the antinode of the fourth
vibration, which is at Lwl in the example shown in Fig. 5.
Accordingly, it is possible to most advantageously exhibit

the vibration damping capability of the first vibration

damping body 10bl and the vibration damping capability of

25



danpi ng apparatus according to the third nodification
of the present enbodinent, viewed froma direction of
an arrow Z of Fig. 9. The features of a vibration
danpi ng apparatus |c are the sane as those of the

vi bration danpi ng apparatus 1 described above.
However, the vibration danping apparatus Ic is
different fromthe vibration danping apparatus 1 in

| Beé ugkden@ plivratidy fmpiidy alddyn 10ar)i fer kb esbration
10cl and 10c2, and the directions to which the

VfPé@ﬁéﬂ@l@@”@é@9&&55%6%&6@%? andnkReicaWINg ateis possible
different, respectively. As shown in Figs. 9 and 1

t?@ X&i@éﬁﬁ Do Q2P| dé‘\%px?xaé%%aréi %ﬂb‘iajt'l%'n‘éd%sf %h(eoh‘.%'fferent

four atlon ng bodies including t

vkpégé%ggﬁg?nplng bodies (first vibration danplng

bodi and two vibration danping bodies (second
V|brat on d bodi e 10c2.

V1 br ot TER- D P HOM AL JReHa o 2y A Ry gamping
arranged at the both sides of the wire 100. Simlarly
tﬁ%pa¥$5u§e%%ﬁﬁF@&Qﬁeﬁq(ﬂ1Qﬂ%ﬁﬂlﬂ?qﬁﬁﬁ9§§lf@c? fathe present
symmetrically 26 arranged at the both sides of the

weReodpmentrhe Fiw- 119 sts a/issthamadn dafpithe pédrasiooc

and the two second vibration danping bodies 10c2 are

neéamp By orppdea ViHrat¢omingto mdrebdisind modification of
respectively. Two vibration input nenbers 1l1lc are

nohiat ere 9en ar embediapad: noukwary fidoys A3direutida?2of an arrow
respectively. The nounting jigs 3cl and 3c2, for

exanpl Bigare. commectettdes of a vibration damping apparatus
lc are the same as those of the vibration damping apparatus
1 described above. However, the vibration damping
apparatus 1lc is different from the vibration damping
apparatus 1 in including a plurality of vibration damping
bodies 10cl and 10c2, and the directions to which the
vibration damping bodies 10cl and 10c2 swing are different,
respectively.

As shown in Figs. 9 and 10, the vibration damping
apparatus 1lc includes a total of four vibration damping
bodies including two vibration damping bodies (first
vibration damping bodies) 10cl and two vibration damping
bodies (second vibration damping bodies) 10c2. The two
first vibration damping bodies 10cl are symmetrically

arranged at the both sides of the wire 100. Similarly, the

two second vibration damping bodies 10c2 are symmetrically
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bolts and nuts, which are connecting units. Because

the wre 100 is sandwi ched between the two nounti ng

jigs 3cl and 3c2, the two first vibration danping

bodi es 10cl and the two second vibration danping

bodi es 10c2 are nounted on the wire, via the

vi bration i nput nmenbers |l c nounted on the nounting

jigs 3cl and 3c2. The vibrations of the wire 100 are

f adrbAtedt ke tMe botht sVids abf otha&lampiand dwdi efhe M@l first
and the two second vi bration danpi ng bodies 10c2, via

t RepPRUAbhNEahb 9893644888 BE1 afith tiife WS &d @hd RBWration
menbers Ilc. As shown in Fig. 10, in the vibration

daﬂﬁ' Qﬂg BBQ?EQt P@cb Caré 0 .&Qi%}gl@rié G‘Hﬂﬁfﬁn ]Eitfﬁ)ut

first vibration danping bodies 1 direction o

a %%ggrglé&g Fkg%?%g%iggg the swi nging direction of
t

€ Secon vrbra 1 On danp¥hg bodi es 10c2 (direction
Speci {1 TaPI FiPFRELSN: HEPWG BemEtAT off Brare M e on are-
vi bration danpi ng. bodi es  10cl and the sw ngi ng

dPPEPEAOMOBREIRG $28DNACYi BRIt IThr dERRRSRE Diies e

are 27 perpendicular to _each other. In this manner,

t ReURLtBRat 1 685 dahpRRg Appar ERUseFaMRERy sacﬁﬁ)rc’ég‘é‘qu@d by

vibrations of the wre 100 whose vibrations are to be

damptd, ahd nhes, dihieheare diomeedioirsg Wi tehgl SBdsstusserthe

the swinging direction of the first vibration danping

badres100cisasandvhehsiM hgtwegenli tleet tvom mdurithiengs exigysd 3cl

vi bration danping bodies 10c2 do not necessarily be

9@ndegeegsthantwbt fiSst vibration damping bodies 10cl and
the two second vibration damping bodies 10c2 are mounted on
the wire, via the vibration input members 1llc mounted on
the mounting jigs 3cl and 3c2. The vibrations of the wire
100 are fed into the two first vibration damping bodies
10cl and the two second vibration damping bodies 10c2, via
the mounting jigs 3cl and 3c2 and the vibration input
members 1llc.

As shown in Fig. 10, in the vibration damping
apparatus 1lc, the swinging direction of the first vibration
damping bodies 10cl (direction of arrows Fl1 in Fig. 10) and
the swinging direction of the second vibration damping
bodies 10c2 (direction of arrows F2 in Fig. 10) are
different. More specifically, the swinging direction of

the first vibration damping bodies 10cl and the swinging

direction of the second vibration damping bodies 10c2 are
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preferable to appropriately set the angl e dependi ng on

the direction of the vibration to be suppressed. As

shown in Fig. 9, in the vibration danpi ng apparat us

I c, weights 15cl1l nmounted on the first vibration

danmpi ng bodies | Ccl and wei ghts 15¢2 nounted on the

second vibration danpi ng bodies 10c2 are arranged in

the sane direction to the vibration input nmenber |Ic.
Howepehdical 4angeneddls sfhdihe fid Hthi¥ Riadined) darpii®ration
bodi es 10cl and the second vibration danpi ng bodi es

1Qsap§ﬁ§b9§;5a£a&s etk dherathrady the fibrslt iwnkr aif @he

anplng and the second vibration danping

gk@slégc%hﬁ?% @ozaé £a00ed, 50 4 h &A?H SMET ghf $plScl

t he wel ght 2 are arranged 1 n e opposite

e EEE AEr BT A prﬂeﬂﬁeﬁibﬁ"é”e?{rg} s,
danping, bodies, 10c, and the second, vibration, damping .,y

Accordingly, even if the anplitude of the wire 100 is
i hEPeBYeEIing @ér?ﬁﬁ%QQﬂQitEP?|%%ﬁ%ﬁ@nﬁﬁﬁﬁ%&%qgugﬁmﬂ%?g
100 28 from being vibrated. Application Exanples Fig.
1boflseq 1PehtdeiRaf dieceFarily Wiredl0 deareesi2/Andgid 1is
12B are schenatics of states when the vibration
danpiagabappte atprercrth hy st ttie pratdentdepersdingeon the
is nmounted on the wires that formthe Ferris wheel.
FdfjredPBohsof sledevHbrat Ddn atstiad esudparesideel.vi brati on
danpi ng apparatus 1

As shown in Fig. 9, in the vibration damping apparatus

lc, weights 15cl mounted on the first vibration damping
bodies 10cl and weights 15c¢2 mounted on the second
vibration damping bodies 10c2 are arranged in the same
direction to the vibration input member llc. However,
arrangements of the first vibration damping bodies 10cl and
the second vibration damping bodies 10c2 are not limited
thereto, and the first vibration damping bodies 10cl and
the second vibration damping bodies 10c2 may be arranged so
that the weights 15cl and the weights 15¢2 are arranged in
the opposite directions to the vibration input member 1llc.
In this manner, it is possible to prevent the first
vibration damping bodies 10cl and the second vibration
damping bodies 10c¢2 from interfering with each other.
Accordingly, even if the amplitude of the wire 100 is

increased, it 1is possible to firmly suppress the wire 100
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and the like shown in Fig. 12A is viewed fromthe
position rotated by 90 degrees around the wire 100
shown in Fig. 12A. In the follow ng explanation, an
exanpl e that the vibration danping apparatus 1 is
applied on a Ferris wheel 200 is shown. However,

ot her vibration danping apparatuses la, |b, and the
like may be applied thereto. In the Ferris wheel 200
shewm beikgoviBiaté@drotating ring 201 is forned by a
hub 203 that rotates around a rotation axis Zr and an

opbglithYor0BxsRPNESt ed to the hub 203 by the wires
(Wmre ropes) 100 and on which gondolas 204 are

mount egl; gn {pe; pey i ¥-vildi§ o4 %[%‘éﬁlsd%mieﬁg Figs. 12a

apparatus 1 1s nounted on each of the wres 100.
shown, 5N EL9 % vi br.ati o ﬁﬁ “qg . .
ig érﬂrmou% e%lféo%c e t\:/vli‘J“rji (?L%Os,r@asﬂoegt]haaer?he \%‘%\%{%ﬁgﬁ c%)jr?mpmg
danpi ng, bodi es 0 are symmetrically arranged at the
b3PREFEES BrcoRd gt 00 Presaitie LRt 1s Hotnted on
enpodi nent, a first bracket 101 is nounted at the
sFhg Btremetbat efoF M nlPOFRENE dAh&ilond Fiso drkckét @
102 is mounted at the side of the hub 203 on the wre
160henat bgt of @iﬁ@a§¢d@h®ﬁrﬁﬁqrﬂﬁbﬂaﬁﬁqnn¢4ﬂ§¥?92@PBaratus 1
is also provided at the outer ring 202, and a hub side
wend thestake ashown stat FRO3B 4% igr ovianadl dirarhdhieuposition
203. The first bracket 101 is pin-connected to the
oudbeatedngy sbledegrees i axsdwald dtheorwiseatl @OZBownhdmeldig. 12A.
enabling to swng about a first axis Zi. The second
brackeé #6P16WipgNexplanation, an example that the vibration
damping apparatus 1 is applied on a Ferris wheel 200 is
shown. However, other vibration damping apparatuses la, 1b,
and the like may be applied thereto.

In the Ferris wheel 200 shown in Fig. 11, a rotating
ring 201 is formed by a hub 203 that rotates around a
rotation axis Zr and an outer ring 202 connected to the hub
203 by the wires (wire ropes) 100 and on which gondolas 204
are mounted on the periphery. The vibration damping
apparatus 1 is mounted on each of the wires 100. As shown
in Fig. 12A, the vibration damping apparatus 1 is mounted
on the wire 100, so that the two vibration damping bodies
10 are symmetrically arranged at the both sides of the wire
100.

In the present embodiment, a first bracket 101 is

mounted at the side of the outer ring 202 and a second
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connected to the hub side wire installation seat 203B,

t hereby enabling to swing about a second axis Z2. Wth
such a configuration, the wire 100 can swing in the
direction parallel to a surface perpendicular to the
first axis Zi and the second axis Z2 (direction of an
arrow Fwin Fig. 12A). Alternatively, the wire 100
cannot swing in the direction parallel to the first
axtscket anp tie meaecwdl axitheZ2i0ddi bécthenhob an3avnowhe
Fd in Fig. 12B). In other words, the wire 100 is

MRLRd et 60 tAratou e € A rigMgiie Wi renendich@ehicaBnWsbAL 2028
respect to the outer ring 202 and the hub 203. Wth

SP§hafbéx¥¥d&EHéﬁ'é¥1tHJ e Mirti® 19820, s aukbbahgd shife wire
t he dlrectlon in which the wre 100 can be swung, the

d
St R, S e?*”fa%sis%%%‘&év g8 P RheC BB 582 g The
ot eft il St b ftne 42466 i ag =10
A dj f th 100 ted th
el e L Ahe T 00 e 13iingo sHane
novenent is allowed by the nounting units of the wre
1¥erah e tHer dutastis |7ﬂg 2(Ffhe spFosd breckete 19601isaRdn-

the hub 203. Consequently, an excessive force is not
apprieeted thethmlnid rgdmivige tinsitady asaopr 665itng 0BRe
durability of the nounting units from being | owered.
Howervasy erfakihiengiitree skiihd sbouir &t eeciomdt hegidi £Z€ct i on

in which the wire 100 cannot be swung, swing is not

al l owatith such a configuration, the wire 100 can swing in
the direction parallel to a surface perpendicular to the
first axis Z1 and the second axis Z2 (direction of an arrow
Fw in Fig. 12A). Alternatively, the wire 100 cannot swing
in the direction parallel to the first axis Z1 and the
second axis Z2 (direction of an arrow Fd in Fig. 12B). 1In
other words, the wire 100 is mounted so that it can swing
in one direction with respect to the outer ring 202 and the
hub 203.

With such a configuration, if the wire 100 is vibrated
in the direction in which the wire 100 can be swung, the
first bracket 101 swings about the first axis Z1 and the
second bracket 102 swings about the second axis Z2, at the
mounting units of the wire 100 and the outer ring 202, and

of the wire 100 and the hub 203. Accordingly, even if the

wire 100 is vibrated in the direction in which the wire 100
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between the first bracket 101 and the outer ring side
wire installation seat 202B, and between the second
bracket 102 and the hub side wire installation seat
203B. Accordingly, if the wire 100 is swng in the
direction in which the wire 100 cannot be swung, an
excessive force nay be applied to the nounting units
of the wire 100 and the outer ring 202, and of the

wée do0swaltth t Reh ko idn tAGG0 adilRdgleY, biynthBempuAseAly units
enbodi nent, the vibration danping apparatus 1

SYPPEES SESrd Ny o/ I AW DUt B8 ngdbeGt kAR b PRECRire 100
the wire 100 cannot be swung. Moré specifically, the

VvV g S . ]
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i e vibration d i at ys i

FPBEfed b Akt it BT BB R S uPhY i o, KBS
wi.re 100. can be swung. .I.n this manner, the vibratign
AR HEp A B The PRUHIgs S8 thd oM PSAPgndOr AT Ee
direction in which the wire 100 cannot be swung, . .

t her eRPW&RIpr s e tHeE S drd% dppiitedted the tg‘ﬁuﬁﬁfﬁﬁtlon
units of the 31 wire 100 and the outer ring 202, and

ofn tWel it ridhe 00l nd 0G Harngs: 263 swaggor GWaA§ly 15| pofsallowed
possi bl e to suppress the durability of the nounting
upétwedn orhéef et dwemrakkt Béddawsel dibley ouftervicbngt séds wire
in the direction in which the wre 100 cannot be

Sinmisiga 1 Ba tsippressted@ 028)e andribertwalfert lthe wiekpati bracket 102
danpi ng apparatus 1 nounted on one wire 100 can be

E%ﬂ?Cﬁﬁb Kanseiieine drstaS IRASTnbIse a0 2l0eBer hkeordingly,
if éhe wire 100 is swung in the direction in which the wire
100 cannot be swung, an excessive force may be applied to
the mounting units of the wire 100 and the outer ring 202,
and of the wire 100 and the hub 203.

Accordingly, in the present embodiment, the vibration
damping apparatus 1 suppresses the vibrations in the
direction in which the wire 100 cannot be swung. More
specifically, the vibration damping apparatus 1 is mounted
on the wire 100, so that the vibration damping bodies 10
included in the vibration damping apparatus 1 are swung in
the direction perpendicular to the direction in which the
wire 100 can be swung. In this manner, the vibration
damping apparatus 1 suppresses the vibrations in the

direction in which the wire 100 cannot be swung, thereby

suppressing the force applied to the mounting units of the
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lt is preferable that the vibration danpi ng apparat us
1is nounted at the side of the outer ring 202 of the
wire 100. Because the vibration danping apparatus 1

can be nounted on the wire at the position closer to
the ground, the work can be perfornmed with ease. In

the Ferris wheel 200 applied with the vibration

danpi ng apparatus 1, the hub 203 and the outer ring
202rar 0o canesiebunert ey o2 0GndHewe ek, wike 100 and
vibration danping apparatus 1 can be applied to a

FeR& i sudhest | | i Ly, nRer J iR sAnd eaR c04hpbresBIthe

are connected by spokes that act "as

C&HPék?ff’i / 31?'\%1 (H.E’lr a]isng ) t\@ rﬁ%m IE)%tl g‘:tlo@l%red

tension U Ion anplng appar and

R T S KT e

in ,addjtion to the Ferris, wheel. In part ular
b‘ét%%sje‘g‘? HEPRRAT iRfursidh ot & &S5t it Phgot the
apparatus 1 and the like is sinple, it can eaS|Iy be

desP EHet R cEBIRA Y aRPAIRE YT éqmweéinm Reezyire 100 can

direction of the vibrations to be suppressed.

Aeeoreduepy, Gangedyent i bridt iigh gasstibde demdovwgy the cost.
after the structures such as a Ferris wheel, a

bit dje,prefexdfic thagn tdred wikeratiidee damg imgi bpparatus 1l is

i ndi vi dual neasures can be easily and speedily

rechhzed, abytusisigid hef ity ahiter ddnp PYapfataeusird 100.
and the |ike. Because the vibration danpi ng apparat us

;%%@fﬁ%éh@héi¢&bﬁé¥idﬂ“ﬂéﬂﬂﬂﬁ§iéﬁbdﬁﬂﬁﬂéﬂl ko6 88 MGunted on
the wire at the position closer to the ground, the work can
be performed with ease.

In the Ferris wheel 200 applied with the vibration
damping apparatus 1, the hub 203 and the outer ring 202 are
connected by the wire 100. However, the vibration damping
apparatus 1 can be applied to a Ferris wheel in which an
inner ring and an outer ring are connected by spokes that
act as compression/tension units, and wires that act as
tension units. The vibration damping apparatus 1 and the
like can also be applied on an illumination pole, a traffic
sign pole, an electric cable, and the like, in addition to
the Ferris wheel.

In particular, because the configuration of the

vibration damping apparatus 1 and the like is simple, it

can easily be designed according to the frequency and the
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like formed so that a viscoelastic body is sandw ched

bet ween the pair of spring nenbers and both ends are

fixed, the vibration danping apparatus 1 has a |arge

vi bration danping capability. Accordingly, a large
deformation hardly occurs in the vibration danping

body 10 and the |ike. Consequently, the risk that the
steel twisted wires are worn because the danper

cared t fol | v tHe didrge: idefsortimable0Buppasssedn | Actbedingly,
st ockbri dge danper, can be reduced. The present

| Rt i O GAlb P tA\GrH @ ol e @Jméisbhipt b@Rerd@ABI BHructures
capabilities, while reducing the size of the main

basth O s thered At 19aPiRg RRPAGALYS £ £ALL EQHHhahBethe

|nvent|on has been described wWith respect” to Specif

apier dé?dé‘c {1, %n‘%ﬁ%'d%ttael %{%%S%lr%%r cdhsg! °%§%§aye£{1‘§

aing are not thus limte
e construed .as aII tions_and
TR Es Ity v R B e Wbt tan " RaRfRpe apparatus
ﬁ illed |r1t{¥. art that falrgahfall wi thin the basic
t St s&ePRYSEn thes Vipkzp tion  AgMpiRgi appgrajus 1

V|brat|on danpi ng apparatus conprising: a vibration
i He boldie tufe Ghec Vidpea td opadamgfinds ppRagsnefbapd the
arranged opposite to each other and a viscoelastic

¢ thatt ke vosidoed asgisebodyaisi pgndwiched
connecting unit that connects the pair of spring
nertberen tttheegei widferspating methbeats and botthokntlheare fixed,
vi brati on danpi ng body;
the vibration damping apparatus 1 has a large vibration
damping capability. Accordingly, a large deformation
hardly occurs in the vibration damping body 10 and the like.
Consequently, the risk that the steel twisted wires are
worn because the damper cannot follow the large deformation,
as seen in the stockbridge damper, can be reduced.

The present invention can provide required vibration
damping capabilities, while reducing the size of the main
body of the vibration damping apparatus.

Although the invention has been described with respect
to specific embodiments for a complete and clear disclosure,
the appended claims are not to be thus limited but are to
be construed as embodying all modifications and alternative

constructions that may occur to one skilled in the art that

fairly fall within the basic teaching herein set forth.
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a second connecting unit that connects the pair of
spring nenbers to each other at a side of other end of
the vibration danping body; and a vibration input
menber that is nmounted on the vibration danpi ng body
by the first connecting unit, and transmts vibration
froman object whose vibration is to be danped to the
vi bration danpi ng body. 2. The vibration danpi ng

appat ai siscesomesding: to claim 1, further conprising a
wei ght at a side of another end of the vibration

danpi ng Posyat fon Téﬁﬂir%%ﬂ&}mid&p%&%%@:us

according to claim 2, erein the wei ght is nounted

on theavéfﬁfgﬁf%}l%ﬁﬂﬁ%@ﬂL?%$%%.éﬂéng%ci%%%gda pair of

connecting unit. i on danpi ng appa

a ' aimz2 34 or 3,..conprising plurality
o%ﬁg{fg(k qg?r%k?%% o M h G pp&?dit@srg‘))nflacﬁag%geai ARgr ant
distance fromthe vibration _input nenber to the
ﬁ%@‘ﬁ??f%ét%ebﬁﬁbr%q@@w&%% thsp SPELHY BERBRESAg
to claim4, wherein the vibration danping bodies are
mount e oht St CRRRedEinsE undfoddal Isoabiesk Si $heoppdr of
danped, and receive vibration froma same position of

t FieT by deenbers The aAddy attiher @dni 8§ deppdr angsend of the
according to any one of clainms 1 to 5, conprising a
pvikmatign glampicty \adghwat i on  danpi ng bodi es whose
swinging direction is different from each other.

a second connecting unit that connects the pair of
spring members to each other at a side of other end of the
vibration damping body; and

a vibration input member that is mounted on the
vibration damping body by the first connecting unit, and

transmits vibration from an object whose vibration is to be

damped to the vibration damping body.

2. The vibration damping apparatus according to claim 1,
further comprising a weight at a side of another end of the

vibration damping body.

3. The vibration damping apparatus according to claim 2,
wherein the weight is mounted on the vibration damping body

by the second connecting unit.

4, The vibration damping apparatus according to claim 2
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7. The vibration danping apparatus according to any

one of clains 1 to 6, wherein an object whose
vibration is to be danped is a wire rope. 8. A Ferris
wheel conprising: a hub; an outer ring connected to
the hub by a wire rope, and to which a gondola is -
mounted on a periphery; and the vibration danping
apparatus according to any one of clains 1 to 6,

wWher 2j ncdrer M8 tqat o livyalti tye wife suich vibratednotahpéng
wire rope. 35 9. The Ferris wheel according to claim

Spodhes ettt heas W Riiat g ndaistan2RPFadkhUsheS viB¥AEEEn
at a side of the outer ring. 10. The Ferris whee

aLeh @i Al O H RIAS WRight Wherein the wire rope is

nounted so as to swng in one direction wth respect
to the outer ring and the hub, and the vibration
danpi ng apparatus is nounted so as to swing in a

di rectj.on perpendicular .to a direction in which, the |,
m%fe rtﬁﬁe%ﬁ%#ﬁi§OQS amping appara%us accorQQng to c?alm 4,

wherein the vibration damping bodies are mounted on a same
object whose vibration is to be damped, and receive

vibration from a same position of the object.

6. The vibration damping apparatus according to any one
of claims 1 to 5, comprising a plurality of such vibration
damping bodies whose swinging direction is different from

each other.

7. The vibration damping apparatus according to any one
of claims 1 to 6, wherein an object whose vibration is to

be damped is a wire rope.

8. A Ferris wheel comprising:

a hub;

an outer ring connected to the hub by a wire rope, and
to which a gondola is mounted on a periphery; and

the vibration damping apparatus according to any one
of claims 1 to 6, wherein the vibration input member is

mounted on the wire rope.
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9. The Ferris wheel according to claim 8, wherein the
vibration damping apparatus is mounted at a side of the

outer ring.

10. The Ferris wheel according to claim 8 or 9, wherein
the wire rope is mounted so as to swing in one

direction with respect to the outer ring and the hub, and
the vibration damping apparatus is mounted so as to

swing in a direction perpendicular to a direction in which

the wire rope swings.
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