[ Type of Docunent] Specification [Title of the Invention] Hanging
Type Vibration Isolator [Field of the Invention] [0001] * The
present invention relates to a hanging type vibration isolator
assenbl ed with hanging bolts used for hangi ng up, for instance,
vi brating equi pnent such as an air-conditioner, piping for feeding
and draining water, and piping for feeding and exhausting air for
prevention of propagation of vibrations caused by the vibrating
equi pnent. More specifically, this invention relates to a nechani sm
whi ch can pri@yest ofhBovihertt] o¥pesofatabhorffect from |l owering due to
contact between a vibration isolation material of a hanging type
vi brati on i d@ligfler cadnthha hmventiou] ofanbdenyityra iVorbrasdloat dsolator
[ Background of the Invention] [0002]

[Field of the Invention]

[0001]

The present invention relates to a hanging type
vibration isclator assembled with hanging bolts used for
hanging up, for instance, vibrating egquipment such as an
air-conditioner, piping for feeding and draining water,
and piping for feeding and exhausting air for prevention
of propagation of vibrations caused by the vibrating
equipment. More specifically, this invention relates to a
mechanism which can prevent the vibration isolation
effect from lowering due to contact between a vibration
isolation material ¢of a hanging type vibration isclator
and a main body of the vibration isolator.

[Background of the Invention]
[0002]

In an architectural structure such as a building,
air conditioners, piping for feeding and draining water,
and ducts and piping for feeding and exhausting air are
installed in the state where such eguipments and devices

are hanged up from a structural frame body such as a

floor slab for an upper floor or a supporting material



In an architectural structure such as a building, air conditioners,
pi ping for feeding and draining water, and ducts and piping for
feedi ng and exhausting air are installed in the state where such
equi pnents and devi ces are hanged up froma structural frane body
such as a floor slab for an upper floor or a supporting material for
a ceiling with hanging bolts. Each of the air conditioners, piping
for feeding and draining water, and ducts and piping for feeding and
exhausting air is as a source of vibration, for instance, because a
fluid such &rwat eeidingi vith ovwenging Reddis-neBaabreptihe sigps
according to a driving force generated by, for instance, a

conpr essor, condigéansesa pipinngtamtimedimonangndreinpryg aeelornhi rand o
the necessity. In the descriptions below, the equipnments and devi ces
gener ati ng Augitst BoAspiinghadi ey ferdigia asehdixheosbisg dpipihg dora
feedi ng and draining water, and ducts and piping for feeding and
exhausti ng @ionrge désvibbetiaboviomrigstenge,eberguas ¥i Hratd mpch
equi pnents. [0003] Vi brations generated by the vibrating

equi pment s a&s #eseri bedadboloys gpaatanatimesghbanglingsbeps s to
floor slabs or other related sections and di sadvant ageously generate
various trouaicesddog to e&hdrivbraticons awtensitedsbyaufed bystdree,

vi brations throughout a building. Especially, when vertical

vi brati ons pr cpapaeesty, acf | vegasdalr fdrlvimguppesprf foons dnktafass and
furniture such as office desks or cabinets resonate and generate
sounds to diesadwvdanggéouthy neckessitml f dncthendesdrigifiae detlomat i on

products or the |like and cause various troubles due to vibrations.
the equipments and devices generating vibrations

including the air conditioners, piping for feeding and
draining water, and ducts and piping for feeding and
exhausting air as described above are referred to as
vibrating equipments.

{0003]

Vibrations generated by the vibrating equipments as
described above propagate through hanging bolts to floor
slabs or other related sections and disadvantageocusly
generate wvarious troubles due to the vibrations and
noises caused by the vibrations throughout a building.
Especially, when vertical vibrations propagate to a floor
slab for an upper floor, fixtures and furniture such as
office desks or cabinets resonate and generate sounds to
disadvantagecusly induce malfunctions of office

automation products or the like and cause various



[ 0004] To overcone the problens as descri bed above, Patent
docunent 1 discloses a hanging type vibration isolator A hung down
froma ceiling. This vibration isolator is hung down froma ceiling,
which is installed between a ceiling-side hanging bolt 20 and an
equi pnent - si de hanging bolt 21 for holding and hangi ng down the
equi pnent to be provided near the ceiling. The vibration isolator
conpri ses a horseshoe-fornmed hanger body 10 conprising a brace 11, a
hangi ng and hol di ng section 12 on which a ceiling-side hangi ng bolt
20 is set, &xgulRlpsadueabeyyhyratecison 13 for hangi ng down and al so
carrying an e ui?nent to be provided near the ceiling on which a
t hr ough-hol d09841i s provi ded: a conpression coil spring 14 provided
bet ween t he hangi ng and hol ding section 12 and the | oad carrying
section 13 for caFepyPrgrecnwddie Propiemnsspdedesasihed sdarvels Baticoh i s
provi ded on the |oad carrying section 13 and has a nounting
cyl i ndri cal docemeph 18dihpehotsre aduingiest tybdevhanytep baalatbrt 8 be
i nserted therethrough; an upper-side elastic seat 30 which is nounted
on the conphesgi éavofrompr i FREUNGNdThas wib1Ripen sisdd atlrodghhhod e
32 having an inner dianeter smaller than that of the nounting
cyl i ndri cal dowet Foam18 @it hinghodkialg isndnstal hed doglipremta si de
hangi ng bolt 21 to be inserted therethrough; and a washer 33 provided
on the uppercedildageradei kareing 3B 1dn 2hhiecH anheakiprerhdiste t he
equi pnent - si de hanging bolt 21 is set. Because of the configuration,
even when t henggotpheht - 21 deohamygidigobend hanging nddwmetheagai nst t he
vertical direction, a shaft portion of the equi pnent-side hangi ng
bolt 21 canedeipmenhl tedosipigvidate negunthagceylingr i Ghle yebrpbhons
with a large inclination angle O without contacting an inner wall of
t he nounti ngseyriatr eapriees iahoadasheteforvedi gandeadebdt Héy
rel ated sections in Patent docunent 1).

comprising a brace 11, a hanging and holding section 12

on which a ceiling-side hanging bolt 20 is set, and a
load carrying section 13 for hanging down and also
carrying an egquipment to be provided near the ceiling on
which a through-hole 13c is provided; a compression coil
spring 14 provided between the hanging and holding
section 12 and the load carrying section 13 for carrying
a lcoad; a lower-side elastic seat 15 which is provided on
the load carrying section 13 and has a mounting
cylindrical section 18 with the equipment-side hanging
bolt 21 to be inserted therethrough; an upper-side
elastic seat 30 which is mounted on the compression coil
spring 14 and has an upper-side through-hole 32 having an

inner diameter smaller than that of the mounting



[ 0005] Wth the hanging type vibration isolator A hung down
froma ceiling described in Patent document 1, however, although it =
is possible to prevent contact between the equi pnent-side hangi ng
bolt 21 and the hanger body 10, a certain distance is required

bet ween t he hanger body 10 and the conpression coil spring 14 by
maki ng | onger a cantilever portion of the |oad carrying section 13,
which is sensitive to a bending nonent, for prevention of contact
between the conpression coil spring 14 as a vibration isolation

mat eri al an@ydindndeplbsegtieon ak8 ariftbraticekingoratdorf boRly. Because
of the feature, there occurs the problen1(lg that the configuration
is not suite@ulpnené-pedai hanens iltsiZde toegcinenrbed wei ght
reduction of a vibration isolator which is used in a narrow space
near a ceil ithgretbgosph; and a Washahe I eprbivgdedt Pontiie seppdiedsidgsove,
when it is necessary to turn a nut used to set the conpression coi
spring 14 t ¢lEséicqakphed? -t déhinihg dpokdng 2rd pf the|egohyidilie to
turn the nut with a power tool because the conpression coil 14 is
present undexidehéangingThetefdt els t4rt.e Becarse apsothhecyricidvaation,
that a work load is large for manually turning the nut for installing
t he vi brati @avensohanothe[ 99@igment-side hanging bolt 21 is inclined

against the vertical direction, a shaft portion of the
equipment-side hanging bolt 21 can be installed within
the mounting cylindrical section 18 with a large
inclination angle 8 without contacting an inner wall of
the mounting cylindrical section 18 (Refer to Fig. 1 and
other related sections in Patent document 1).
(00035}

With the hanging type vibration isolator A hung
down from a ceiling described in Patent document 1,
however, although it is possible to prevent contact
between the equipment-side hanging bolt 21 and the hanger
body 10, a certain distance is required between the
hanger bedy 10 and the compression coil spring 14 by
making longer a cantilever portion of the load carrying
section 13, which is sensitive to a bending moment, for
prevention of contact between the compression coil spring
14 as a vibration isolation material and a hanger body 10

as a vibration isolator body. Because of the feature,



I n addi tion, when the equi pnment-side hanging bolt 21 is installed
with an inclined posture, also the conpression coil 14 noves up and
down in the inclined state, and the direction in which the
conpression coil spring 14 extends or shrinks is off fromthe
vertical direction at a certain angle. Therefore, there occurs also
the problem (3) that the harnful vertical vibrations can not be
attenuated efficiently and the effect of reducing vibrations becones
di sadvant ageously lower. [Prior art docunent] |[Patent docunent]

[ 0008] [ Pat &hergoeanpns the Jpprineme Pdt éhetlahd- Cprebl Putd i ileén No.

2010- 223368 [ Summary of the Invention] [Problens to be Solved by the
| nvention] not suited to the requirements of size reduction and

weight reduction of a vibration isclator which is used in
a narrow space near a ceiling.
[0006]

With the configuration described above, when it is
necessary to turn a nut used to set the compression colil
spring 14 to the eguipment-side hanging bolt 21, it is
impossikble te turn the nut with a power tool because the
compression coil 14 is present under the nut. Therefore,
there cccurs also the problem (2) that a work lcad is
large for manually turning the nut for installing the
vibration isolator.

[00G07]

In addition, when the equipment-side hanging bolt
21 is installed with an inclined posture, also the
compression coil 14 moves up and down in the inclined
state, and the direction in which the compression coil
spring 14 extends or shrxrinks is off from the vertical
direction at a certain angle. Therefore, there occurs
also the problem (3) that the harmful vertical vibrations
can not be attenuated efficiently and the effect of
reducing vibrations becomes disadvantageously lower.

[Prior art document]



[ 0009] The present invention was made to solve the problens in
the prior art as described above, and an object of the present
invention is to provide a hanging type vibration isolator which
satisfies the requirenents for reduction of a size and a weight of a
vi bration isolator and can achi eve the excellent vibration isolation
effect wwthout fail by preventing contact between a vibration
isolation material and a body of a vibration isolator even when the
insert position is displaced fromthe position for installation of

t he vi brati nfadquitpRestsentMeans for Sol ving the Probl ens] [0010]

To sol ve the Eroblens in the prior art as descri bed above, the

i nvention ac ilng to claim 1 provides a hanging type vibration

i sol ator conprising a body having an upper edge section and a | ower
edge sect i oniBat@nsedoghment hhhgidapassise Patenanbs g @eein Bub Midsitainng
equi pnent generating vibrations to carry a |load of the vibrating
equi pnent ; &oxi BOAO-r8RA3BE8I ati on material provided between the upper
edge section and the | ower edge section of the body of the vibration
i sol at or and Stapaislve odf thpsbrbemigioibr at i ons generated by the

vi brating equi pnents; and two elastic materials, nanmely upper and

| ower el ast i lFumitlerisake peofdbeed et viden Inventiibnati on i sol ati on
material and the vibration isolator body and between the vibration

i sol ati on nei®d%l and the hanging bolt respectively. Because of the
configuration, the vibration isolator is capable of preventing
propagati on of vi Bhat Poasegenereamdidyy walse medlr api aglequilperent . An
external formof the vibration isolation naterial is a truncated
coni cal oneprcklems in the prior art as described above, and an

object of the present invention is to provide a hanging
type vibration isolator which satisfies the requirements
for reduction of a size and a weight of a vibration
isolator and can achieve the excellent vibration
isclation effect without fail by preventing contact
between a vibration isolation material and a body of a
vibration isclator even when the insert position is
displaced from the position for installation of the
vibrating equipments.
[Means for Solving the Problems]
[0010]

To solve the problems in the prior art as described
above, the invention according to claim 1 provides a
hanging type vibration isclator comprising a body having

an upper edge section and a lower edge section and set on



[ 0011] The invention according to claim2 also provides the
basi cal ly sanme hanging type vibration isolator as that described in
claim 1. However, the hanging type a vibration isolator provided by
the invention according to claim2 is characterized in that the body
of the a vibration isolator conprises a hollow and rectangul ar frane
body having the upper edge section and the | ower edge section as well
as a pair of side edge sections. [0012] The i nvention
according to claim 3 provides the basically same hangi ng type
vi brati on i sobhanhgingsbthht feledmndiads idewol annviboat thaiempridmtever ,
t he hangi ng type vibration isolator provided by the invention
accordi ng t geckati8gi sikbhatbmierizednny thabadhef vilbr atiboratisgl at or
is acoil spring in which the coil dianeter becone smaller as it goes
farther fromguhemapperaedijerseicin drscdattibe meberiadgerseasdn of the
vi bration isolator body. [0013] The invention according to
cl ai m 4 provedesetihéhbasprear |adEamedidngt aAgdt ype Vewratadye issaltdabor
as that described in claim3. However, the hanging type vibration
i sol ator pr@fi ded bgpdyhefi tventikoatdecoridoigton shdicapbhble of
absorbing vibrations generated by the vibrating
equipments; and two elastic materials, namely upper and
lower elastic materials provided between the vibration
isclation material and the vibration isclator body and
between the vibration isolation material and the hanging
bolt respectively. Because of the configuration, the
vibration isolator is capable of preventing propagation
of vibrations generated by the vibrating equipment. An
external form of the vibration isolation material is a
truncated conical one.
[0011]
The invention according to claim 2 also provides
the basically same hanging type vibration isclator as
that described in claim 1. However, the hanging type a
vibration isoclator provided by the invention according to
claim 2 is characterized in that the body of the a
vibration isolator comprises a hollow and rectangular

frame body having the upper edge section and the lower

edge section as well as a pair of side edge sections.



is characterized in that either one or both of the two elastic
material s have a bag-form covering the entire coil spring or a
portion of the sane. [0014] The invention according to claim5
provi des the basically sane hanging type vibration isolator as that
described in claim4. However, the hanging type vibration isolator
provi ded by the invention according to claim5 is characterized in
that the two elastic materials are a rubber cap set on the upper
edge section of the vibration isolator body and covering an upper
portion of tfo®mieqgil spring for restricting displacenent of the coil
spring in the horizontal direction and a rubber boot set on a bottom
edge of the vibratthenihsehaidenadmirliing tandlaomeni pgot e enilia e
vibration isolation material fromthe outside. [0015]
basically same hanging type vibration isoclator as that
described in claim 1 or claim 2. However, the hanging
type vibration isclator provided by the invention
according to claim 3 is characterized in that the
vibration isolator is a coil spring in which the coil
diameter become smaller as it goes farther from the upper
edge section or the lower edge section of the vibration
isolator body.
[0013]

The invention according to claim 4 provides the
basically same hanging type vibration isolator as that
described in claim 3. However, the hanging type vibration
isolator provided by the invention according to claim 4
is characterized in that either one or both of the two
elastic materials have a bag-form covering the entire
coil spring or a portion of the same.

[0014]

The invention according to claim 5 provides the
basically same hanging type vibration isclator as that
described in claim 4. However, the hanging type vibration

isolator provided by the invention according to claim 5

is characterized in that the two elastic materials are a



The invention according to claim®6 provides the basically sanme
hangi ng type vibration isolator as that described in any of clains 1
to 5. However, the hanging type vibration isolator provided by the
invention according to claim®6 is characterized in that the vibration
isolation material is fixed to the upper edge section side of the
vi bration isolator body, a hole having a size allowi ng insertion of a
socket portion of a power tool used for tightening a nut for fixing
the vibration isolation material is forned on the | ower edge section
of the vibratibberi sepatet dGodihe amgex kdggi sgchbbdbt dDrijeimibiregivhe
vi brating equi pnent to the vibration isolator body is passed through
this hol e addgolstbrxkddycandiecandiriatg em uppkat perbioly.of GOkG|coliie
invention according to claim7 provides the basically same hangi ng
type vi br at ispringoEatoressridatngesicpilbedmentcbfi thé. cdidwesparingt he
hangi ng type vibration isolator provided by the invention according
to claim7 ithecharactetaledirectivat atbie auppbbeedgecisenditi am @ t he
vi bration isolator body and the vibration isolation naterial are
fixed just heltowmaadgaserttiiriiddadtioa seolatioal mdtatdmlbahd i nto
whi ch the hanging bolt is screwed. [Effects of the Invention]
covering the entire vibration isolation material from the

cutside.
[0015]

The invention according to claim 6 provides the
basically same hanging type vibration isoclator as that
described in any of claims 1 to 5. However, the hanging
type vibration iscolator provided by the invention
according to claim 6 is characterized in that the
vibration isolation material is fixed to the upper edge
section side of the vibration isolator body, a hole
having a size allowing insertion of a socket portion of a
power tool used for tightening a nut for fiwing the
vibration isolation material is formed on the lower edge
section of the vibration isolator body, and a hanging
bolt for jointing the vibrating equipment to the
vibration isolator body is passed through this hole and
is fixed to the vibration isolator body.

[0016]

The invention according to claim 7 provides the



[ 0017] Features of the present invention are as descri bed
above. The invention according to claim 1l provides a hanging type

vi bration isolator conprising a body having an upper edge section and
a |l ower edge section and set on a hanging bolt for hangi ng down an

vi brating equi pnent generating vibrations to carry a | oad of the

vi brating equi pnent; a vibration isolation material provided between
t he upper edge section and the | ower edge section of the body of the
vi bration isolator and capabl e of absorbing vibrations generated by

t he vi br ati mgsdqailpyestpeanangivy dlvast ivibmatépnal splaeoelas ugper and
| ower el astic materials provided between the vibration isolation

mat eri al andieshe ibebr ahi ohaisob at diowkedy, ahide bedvesieny tihgev Mibatidon
isolation material and the hanging bolt respectively. Because of the
confi gur at i dzcdstdesprobédedboye;hd himwentiahi encbsdiag ote caleipr &vent
propagation of vibration generated by the vibrating equi pnment.

Furt her nor e isarhextetnal z&dr im ofhdthe:ha lppkirordpsokatt bon mat atheal i s
a truncated conical one. Therefore the hanging type vibration

i sol ator pronibdediby tihelanvenbodn aactahdi Rrgbtrattbai isdla@orsati sfy
the requirenents for size reduction and wei ght reduction, and even
when a posi tiaarrdbhlanarenseréd hphet ad cv pasibhsentabunhédhira avi brati ng
equi pnent is to be installed are off fromeach other, the vibration

i sol at or camtachkitevelt feame bvedy amtc elhdichonhef heagyimgtiheolt ifsai | by
preventing contact between the vibration isolation material and the
vi bration | selratwerd.body. [001B] The invention according to
claim2 provides the basically same hanging type vibration isolator
as that desdmififedtisno€! ahen Invddowener, the vibration isolator body
conprises a hollow and rectangul ar frame body having the upper edge
section and [lea7lower edge section as well

Features of the present invention are as described
above. The invention according to claim 1 provides a
hanging type vibration isclator éomprising a body having
an upper edge section and a lower edge section and set on
a hanging bolt for hanging down an vibrating equipment
generating vibrations to carry a load of the vibrating
equipment; a vibration isclation materizl provided
between the upper edge section and the lower edge section
of the body of the vibration isolatecr and capable of
absorbing vibrations generated by the vibrating
equipment; and two elastic materials, namely upper and
lower elastic materials provided between the vibration
isplation material and the vibration isolator body and

between the vibration isolation material and the hanging

10



as a pair of left and right side edge sections. Therefore, in
addition to the effects as described above, the vibration isolator
body does not have the portion of the cantilever support as that in
t he body as described in Patent docunent 1 having the horseshoe form
when viewed in the horizontal direction, so that the vibration

i sol ator body is nore excellent in the strength, and the possibility
is very low that the corner portions subjected to bending or welding
undergo plastic deformation as tinme goes by and the upper edge
section or thdrdtl owepectigeedpct iRmratekopisthadcexfndssttiomed t he side
edge sections. Because of the advantageous features as descri bed
above, the hREngimbetlypbovebrghée onibksdliatnon sbhstpescéhepreapsroyed
durability, and for this reason enables reduction of a thickness and
a wei ght of pgropagiebiahi of vslotatioon dkted by thdheibreteinig on
according to claim3 provides the basically sanme hangi ng type

vi bration i sedpoenas thattlhescrdedni pxteanal 1farm daiime? vibrathen
vi bration isolator provided by the invention according to claim 3,

t he vi brati desdlaaliahi natenielibd a scrareaitleds pphnihgal nondi ciThekefeok |
di aneter becone smaller as it goes farther fromthe upper edge
section or tihe hewglingdgepsecibvoatioin tikelwicbtapronidedl @ arhdody.
Because of the feature as described above, the vibration isolator
provi des, i nnaedictibanatoottieneftfectinias Idesar shetlsAposes t he
following effect. Nanely, the vibration isolation material insures

t he hi gher efdmdtrenbnpsefent sime verduatdlonyiehtate bast asedormiasred ahad a
solid and high density type vibration isolation material that

consi sts of evlea whbhea pasérliat of an iasércahopeewedta prapagati er of
vertical vibrations generated by vibrating equi pnents. Because of the
f eat ure desatiibadaabokeat ey téeaqal pnerir disi apsbgehes as Eledye nd krfdt i ng
equi pnents are not anplified by nenber materials having a relatively
smal | thi ckifess aadheashéy, vils atimgrtinnt Heovetbdlk cadn di¢reicdveorthguch
as a floor slab or a free access floor, thus troubles caused by

vi brations bdbmgtiedutedlstidudffeadd without fail by preventing

contact between the vibration iscolation material and the
vibration isolator body.
[0018]

The invention according to claim 2 provides the
basically same hanging type vibration isolator as that
described in ¢laim 1. However, the vibratiocn isolator
body comprises a hollow and rectangular frame body having
the upper edge section and the lower edge section as well
as a pair of left and right side edge sections. Therefore,
in addition to the effects as described above, the
vibration isolator body does not have the portion of the

cantilever support as that in the body as described in

11



[ 0020] The invention according to claim4 provides the

basi cal ly sanme hanging type vibration isolator as that described in
claim3. In the vibration isolator provided by the invention
according to claim4, either one or both of the two elastic naterials
have a bag-form covering the entire coil spring or a portion of the
sanme. Because of the feature as descri bed above, the hanging type
vibration isolator, in addition to the effects described above, the
following effect. Nanely, when a coil spring is installed and a nut
is tighten fRatehitxidoguimbet cbihasiprg ngie thoeseshsenborm skhehatiaved
finger, a machine tool, or the like is inserted into the coil spring
by m st ake, imwhihehhiomsapesat edicdctoipmgf ssorthet' shenylbr&isiand t he

i nproved safety in the installation work. In addition, a distance

bet ween a pdsidliadorwberg as moserdxdesllaurt e ahd atpesythorwhere a
vi brating equipnent is installed is relatively large, so that, even
when the vi proatsiibdlisgl asoverg law behdinsthal lcednen pbetséas e where the
hangi ng bolt is set with the extrenely inclined posture, the

vi brati on i saikgteatebody handdibe coivelspimongndevgp pbasiacdt s each ot her
because the bag-fornmed elastic materials cover the coil spring.
Because of tdefcheatibe destimdegbeabdwe,and ihat upnsr pedpagadedidr am
the vibration isolator body through the coil spring to the hanging
bolt are redinzedcogrt bdgel astt Comudeefamiss andhiechendsai towasd itis bition
of the vibration isolation effects. [0021] The invention
accordi ng t icleaictigh prouvides. t IBechaskecalf| yhsamgvdraragary st fpatures
vibration isolator as that described in claim4. In the hanging type
vi bration i sal ateekcrpbedi dedvdy the Hanwgmg aypaceobdatngon oi bl s,
the two elastic materials are a rubber cap set on the upper edge
section of tisudelr ahkohmpsotad adudeidl ianyw] eaderfbngtlahs uppesorporti on
of the coil spring for restricting displacenent of the coil spring in
t he hori zontcalabdieseetdant Aol &f raibiiercieeis satd anwaidiot tefnthe

vibration isolator.
[0019]

The invention according to claim 3 provides the
basically same hanging type vibration isolater as that
described in claim 1 or claim 2. In the vibration
isolator provided by the invention according te claim 3,
the vibration isolation material is a coil spring in
which the coil diameter become smaller as it goes farther
from the upper edge section or the lower edge section of
the vibration isolator body. Because of the feature as
described above, the vibration isolator provides, in
addition to the effects as described above, the following

effect. Namely, the vibration isclation material insures

12



edge of the vibration isolation material and covering the entire
vibration isolation material fromthe outside. Because of the
configuration, the rubber cap can restrict displacenent of the coi
spring in the horizontal direction and the rubber boot covers the
entire coil spring fromthe outside, thus the vibration isolation
effects as described above being achi eved. [0022] The
i nvention according to claim®6 provides the basically sanme hangi ng
type vibration isolator as that described in any of clains 1 to 5. In
the vibrati dchel dgater epfewi deftl dryevdne inkgy eatt boahcedsch thigriso agl ai m
6, the vibration isolation material is attached to the upper edge
section sidecabatrbe vYobaatobid iaal dtieh bedgitg tapgevimtzeriidiy ough
whi ch a socket portion of a power tool for tightening a nut for
setting theisiolmatibanmaset il orthamteenisdlstead fbehé negshes nax frdmnmed on
the | ower edge section of the vibration isolator body, and a hangi ng
bolt jointi rgct.heantdbeahi pgeemt preptagh@ibheodi be ot i@l i~sidl @ftdloniody
is inserted through the hole and is arrested to the vibration
i sol at or bodgnelrataddbyi ofbia: irhe eefifigakstdes @ddwbcabdvehebothttihe
nut used for setting the vibration isolation material to the upper
hangi ng bol deandibbe abbvelsetkfinicasettibrgtibas vibiatatad Yysol at or
body to the | ower hanging bolt connected to a vibrating equi pnment can
be tight enediwirblhiagpeneiptanis dHecadwse atdbllibeed ey Ui adescri bed
above, the vibration isolator can solve the problemof the above (2)
descri bed | mafBatkysohadidgchnglegyilve lvaenbil atiei ¢ hezswrdad @asseiti ng
a hanging type vibration isolator, and reduce the cost required for
i nstal | ati owiefrathagvihratée ngeEgigineitectEont bethnd€,a Heausel1aphol e
provi ded on the | ower edge section is large, a freedom degree for the
instal |l ati oprangkecagattsss ttioorer ttiheal tsuvnbace edudde Hangi ng bol t
suspendi ng a vi brating equi pment becones higher, and even when a
di st ance betwbentaopssbéimn wfdmred ndenbuandafnl position at which the
vibrating equipnent is installed is |large, the hanging type vibration
i sol ator carnoeasily be set, thus the vibration isolation effect being
achi eved. [0023] The invention according to claim?7 provides
t he basical |y sanehbabgrerwy iompeacddidanhiyonoi sbhdhh of moiluals dascri bed
inclaim6. In the vibration isolator provided by the invention
accordi ng t bagliaklll ¥, sahe hppemedgpesedbiraniof idwlatidy ald ahat
i sol ator body and the vibration isolation naterial are fixed just
bel ow t he i dgeckibedi &6 ¢haim sE.ruthuthad +ilare: hedy sonbaovhbebvided
hangi ng bolt is

by the invention according to claim 4, either one or both

of the two elastic materials have a bag-form covering the
entire coil spring or a portion of the same. Because of
the feature as described above, the hanging type
vibration isolator, in addition to the effects described
above, the following effect. Namely, when a coil spring
is installed and a nut is tighten for fixing the coil
spring, there is no risk that a finger, a machine tool,

or the like is inserted into the coil spring by mistake,
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screwed. Because of the features described above, the vibration

i sol ator provided by the invention according to claimcan provide, in
addition to the effects descri bed above, the follow ng effect.

Nanely, at |east a hanging bolt screwed into the insert and a
vibration isolation material fix to the hanging bolt can be installed
in the substantially vertical direction. Therefore, the vibration

i sol ator can solve the problem of the above (3) described in

[ Backgr ound Technol ogy] and achi eve the vibration isolation effects

W thout fai lynilcBriigEuPescrédidoibwiod R Reawsngalut P824nd the Fi 0.
1 is an explanatory view illustrating the state where the hangi ng

type vibratigpd.sebatQke 86 COom Gl itixiNg aRreseRbrk NVant iz@RiikS cHSed;
Fig. 2 is a front view show ng a hanging type vibration isol ator

accordi ng t Qy;a% gRROHLERBLL 0f Sde RS eMerkNYBNE LS8t is buriddand IS
a cross-sectional view show ng the hanging type vibration isolator

shown in Fi%:p%sﬁ@i%ﬁewﬁéﬁéeéVWEHf%GﬂH%'%hﬁﬁghgﬁﬂ isol by GW

al ong the vertical surface passing throug he center thereof;
relatively large, so that, even when the vibration
isolator is to be installed in the state where the
hanging bolt is set with the extremely inclined posture,
the vibration isolator body and the coil spring never
contacts each other because the bag-formed elastic
materials cover the coil spring. Because cof the feature
described above, vibrations propagated from the vibration
isolator body through the coil spring to the hanging bolt
are reduced by the elastic materials, which minimizes
inhibition of the vibration isclaticn effects.
[0021]

The invention according to claim 5 provides the
basically same hanging type vibration isolator as that
described in claim 4. In the hanging type vibration
isolator provided by the invention according to claim 5,
the two elastic materials are a rubber cap set on the
upper edge section of the vibration isolator body and
covering an upper portion of the coil spring for

restricting displacement of the coil spring in the

horizontal direction and a rubber boot set on a bottom

14



Fig. 4 is a front view showing a vibration isolator body according

+ to the enbodi mrent of the present invention; Fig. 5is a front
view show ng a vibration isolation material in Exanple 1; Fig.
6 is a perspective view showing a vibration isolation material in
Exampl e 2; Fig. 7 is a front view showi ng a rubber cap as a

upper elastic material in the enbodi nent of the present invention;
Fig.8 is a front view showi ng a rubber boot as a | ower elastic
material in the enbodi nent of the prevent invention;
edge of the vibration isolation material and covering the
entire vibration isclation material from the outside.
Because of the configuration, the rubber cap can restrict
displacement of the coil spring in the horizontal
direction and the rubber boot covers the entire coil
spring from the outside, thus the vibration isclation
effects as described above being achieved.
[0022]

The invention according to claim 6 provides the
basically same hanging type vibration isolatecr as that
described in any of claims 1 to 5. In the wvibration
isolator provided by the invention according to claim 6,
the vibration isoclation material is attached to the upper
edge section side of the vibration isolator body, a large
hole through which a socket porticon ¢f a power tool for
tightening a nut for setting the vibration isolation
material can be inserted is formed on the lower edge
section of the vibration isolator body, and a hanging
bolt jointing the vibrating equipment to the vibration
isolator body is inserted through the hole and is
arrested to the vibration isolator body. In additioen to
the effects described above, both the nut used for

setting the vibration isoclation material to the upper

hanging bolt and the nut used for setting the vibration
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Fig. 9 is an explanatory viewillustrating the state where a hangi ng
type vibration isolator according to an enbodi nent of the present
i nvention is fix when a position of an insert and a position at which
a vibrating equipnment is installed are displaced from each ot her;
Fig. 10 is an explanatory view show ng step 1 for fixing a hanging
type vibration isolator according to an enbodi nent of the present
I nventi on; Fig. 11 is an explanatory view show ng step 2 for
fixing the hanging type vibration isol ator; Fig. 12 is an
expl anat or y iscdwtshownbdg st ephd Iarerf ihangdnphbohangomgetigpd ta krati on
| sol ator; and Fig. 13 is a view show ng anot her exanple of
t he state wheeapipgnggusphemyg cowbanittiphttkechangitnga t ypeewitaradt.i on
i sol ator according to the enbodi nrent shown in Fig. 1. [Best Mde for
Carryi ng QuiBeda@sknwénthenfeatures described above, the vibration
isolator can solve the problem of the above (2) described
in [Background Technology], facilitate the work for
setting a hanging type vibration iseolator, and reduce the
cost required for installation of the vibrating
eguipments. Furthermore, because a hole provided on the
lower edge sectlon is large, a freedom degree for the
installation angle against the vertical surface of the
hanging bolt suspending a vibrating equipment becomes
higher, and even when a distance between a position of an
insert and a position at which the vibrating eguipment is
installed is large, the hanging type vibration isoclator
can easily be set, thus the vikration isclation effect
being achieved.
[0023]

The invention according to claim 7 provides the
basically same hanging type vibration isolator as that
described in claim 6. In the vibration isolator provided
by the invention according to claim 7, the upper edge
section of the vibration isolator body and the vibration

isclation material are fixed just below the insert buried

in a structural frame body into which the hanging bolt is
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[ 0025] A hangi ng type vibration isolator according to an
enbodi ment of the present invention is described in detail below wth
reference to the related drawi ngs. [0026] <Enbodi nents of the Present

| nvent i on> A hangi ng type vibration isolator according to the
enbodi nent is described belowwith reference to Fig. 1 to Fig. 8.
Fig. 1 is an explanatory viewillustrating the state where the

hangi ng type vibration isolator according to the enbodi nent is used

(fix). In Fig. 1, sign AC represents an air conditioner as an exanpl e

of a vi br at iswyeeqdi. pBentugenef athegfasthrati descrandd r&erenddhenuner al

1 denotes a vibration isolation hanger as an exanple of the hanging

t ype vi br at ivdipriagdbat dsodgtor dprayyrided hy émbodnment ioMsacgtmwhingn thi g.

1, the air conditioner ACis hung down fromconcrete slab CS with
claim can provide, in addition to the effects described
above, the following effect. Namely, at least a hanging
bolt screwed into the insert and a vibration isolaticon
material fix to the hanging bolt can be installed in the
substantially vertical direction. Therefore, the
vibration isolator can solve the problem of the above (3)

described in [Background Technology] and achieve the

vibration isolation effects without fail.

[Brief Descriptlon of the Drawings]
[0024]

Fig. 1 is an explanatory view illustrating the
state where the hanging type wvibration isolator according
to the present invention is used;

Fig. 2 is a front view showing a hanging type
vibration isolator according te an embodiment of the
present invention;

Fig. 3 is a cross-sectional view showing the
hanging type vibration iscolator shown in Fig. 2 in the
state where the vibration isolator is cut along the
vertical surface passing through the center thereof;

Fig. 4 is a front view showing a vibration isclator
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hangi ng bolts (each conprising an upper hanging bolt 31 and a | ower
hangi ng«bolt 32), and the hanging bolts are fixed to the concrete
slab CS by being screwed into ceiling inserts Tl previously installed
on a deck plate DP with a prespecified space (generally 900 nm pitch)
bef ore depositing concrete. [0027] A vibration isolation
hanger 1 is set on this hanging bolt, nanely between an upper hangi ng
bolt Bl and a | ower hanging bolt B2 and elastically supports the air
conditioner AC or piping or the like for the air conditioner AC via a
vi bration i $weldyt renordtieygi ad des ombret Mearteibfiather pr8eemtise of t he
configuration, the vibration isolation hanger can function as a
hangi ng typenwieltabnen i sol ator for preventing propagation of

vi brations generated by the air conditioner ACto the concrete slab
CS by absorbi ng natigl y5t he avefitdrcalviewbrsabivangebhentiptstidt is to be
noted that, because a whole screw bolt wth the nom nal dianeter of
10 i s generdlsopatied astéheabangiBganpdld ,1;both the upper hangi ng bolt
Bl and the | ower hanging bolt 32 shown in Fig. 1 are bolts with the
nom nal di ameter ®igl06 1§ & SpaweaHasIet oigayshbaingl soviidtsion t h
the nom nal dianeters of 3/8, 1/2 or other may be used in this

i nvention. [i3@A8}ibhgma2erfan i1 aMamglew2gshowi ng a vi bration

Fig. 7 is a front view showing a rubber cap as a
upper elastic material in the embodiment of the present
invention;

Fig.8 is a front view showing a rubber boot as a
lower elastic material in the embodiment of the prevent
invention;

Fig. 2 is an explanatory view Lillustrating the
state where a hanging type vibration isolator according
to an embodiment of the present invention is fix when a
position of an insert and a position at which a vibrating
equipment is installed are displaced from each other;

Fig. 10 is an explanatory view showing step 1 for
fixing a hanging type vibration isolator according to an
embodiment of the present invention;

Fig. 11 is an explanatory view showing step 2 for
fixing the hanging type vibration isolator;

Fig. 12 is an explanatory view showing step 3 for

fixing the hanging type vibration isolator; and
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i sol ati on hanger, and Fig. 3 is a cross-sectional view show ng a
cross sectkon of the vibration isolation hanger cut along the
vertical surface passing through the center thereof. AS shown in Fig.
2 and Fig. 3, the vibration isolation hanger 1, which is a hanging
type vibration isolator according to the enbodi nent of the present

i nvention, mainly conprises a hanger box 2 which is a body of the

vi bration isolator supporting a |load of the air conditioner AC (Refer
to Fig. 1); taper coil spring 3 which is a vibration isolation

materi al set in t Réghahgeis boxwizw mhoabegr bhaghet bexnirdes ofatibed by
the air conditioner AC, a rubber cap 4 which is a first elastic

mat eri al nowtkeéd bbeweepipring ismpemodoknspiihgt3e amhding hamger box
2; and a rubber boot 5 which is a second elastic material set between
t he taper coiibrspringi8chaikt ecdranijingg tbokhe B2mb¢@DRO]t (SWowm bhody of
vi bration isol ator) Fig. 4 is a view show ng a conponent of
the vibrati dngi.sadlati on hanger 1, nanely the hanger box 2 which is an
enbodi mrent of the main body of vibration isolation is shown. As
shown in Fig, 3 and Fig. 4, this hanger box 2 conprises a franme body
formed by bending a rolled steel sheet for construction work (S3400)
into a hol | dBeseécMadgufar Carmgimayiouy aheuppeentige] section 21 and a
| ower edge section 22 and al so having a pair of right and | eft edge
sections 23,[08250nanely, a box-like formopened in the front and back
sides). This hanger box 2 is used to carry a |load of the air
conditioner AC A hanging type vibration isolator according to an

embodiment of the present invention is described in
detail below with reference to the related drawings.
[0026]

<Embodiments of the Present Invention>

A hanging type vibration isclator according to the
embodiment is described below with reference to Fig. 1 to
Fig. 8.

Fig. 1 is an explanatory view illustrating the
state where the hanging type vibration isclator according
to the embodiment is used (fix). In Fig. 1, sign AC
represents an air conditioner as an example of a
vibrating equipment generating vibrations, and reference
numeral 1 denotes a vibration isolation hanger as an
example of the hanging type vibration isolator according
to the embodiment. As shown in Fig. 1, the air

conditioner AC is hung down from concrete slab CS with
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(Refer to Fig. 1). In use, the hanging bolt is separated to the upper
bolt Bl and the |lower bolt B2 (by cutting the edge) and a vibration
isolation material described hereinafter is provided between the two
bolts Bl and B2, so that the hanger box 2 can elastically support the
air conditioner AC. In addition, an entire formof the frame body is
sl ender and conpact, so that the vibration isolation hanger 1 can be
installed even in a narrow space. [0030] A upper hole 21la with
a prespecified dianmeter (the dianeter 0 in the case shown in the

figure = 25hamying podvsdedacn ddinipfier edgeppecet hamg Xy dioltth®l
hanger box 2, and the upper hanging bolt Bl (a whole screw bolt or a
hexagon pusknaolt lawth hbaeghombwlt dizaneted ahelbinghmy Heslitss enrteed

t hrough the upper hole 2l1a with a rubber cap described hereinafter
set inside tfiekrdoto CERet benotdiey S1amd Csablyovesnhoseréddad wirito a
prespecified dianeter (the dianmeterQn the case shown in the figure =

25 nmm) is preevilded oAsthes| Dnvesredgmsigctinefa22edansl & &ooketlapertion
of a power tool for tightening a nut screwed on the upper hangi ng

bggngl ( Refoer wii@hFhOprd Opecifi &b dpaseedgeheeu@byt 680 |mnesidudi)e 22a.

| ] before depositing concrete.
[0027]

A vibration isolation hanger 1 is set on this

hanging bolt, namely between an upper hanging bolt Bl and
a lower hanging bolt B2 and elastically suppeorts the air
conditionexr AC or piping or the like for the air
conditioner AC via a vibration isolation material
described hereinafter. Because of the configuration, the
vibration isolation hanger can function as a hanging type
vibration isolator for preventing propagation of
vibrations generated by the air conditioner AC to the
concrete slab CS by absorbing mainly the vertical
vibration elements. It is to be noted that, because a
whole screw bolt with the nominal diameter of 10 is
generally used as the hanging bolt, both the upper
hanging bolt Bl and the lower hanging bolt B2 shown in
Fig. 1 are bolts with the nominal diameter of 10. It is

needless to say that also belts with the nominal

diameters of 3/8, 1/2 or other may be used in this
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A di anmeter of each of the through-hol es provided on the hanger box 2
(especially the kower hole 22a) is larger than that of the hanging
bolt to be set therein, and as shown in Fig. 9, even when a position
for installation of a ceiling insert Ti and a position for the air
conditioner AC are displaced fromeach other, the air conditioner AC
can be installed with the vibration isolation hanger 1 by installing
the I ower hanging bolt 82 in the inclined state. Thus, a freedom for
instal lati on becone higher, and a nut can be tightened with a power
t ool as descimvsedibel.ow, so that the tinme required for installing the
vi bration isolation hanger and the air conditioner is substantially
shorter thanQd28tl required in the manual work. [0032] In the exanple
descri bed above, the hanger box 2 was made froma rolled steel sheet
(55400) general | yFuged2f bs zofwsdrrtuctiieon showkngbat vibestnedreri al f or
t he hanger box 2 is not limted to the steel sheet as descri bed
above. Any necdmitdbnnmagnperusadd dhig.heé dendi tronastbedt idrea Ivatien al
has an all owabl e tensile proof strength sufficient for supporting a
gquarter of ahowddgt e omeshasgehiprbalft then viibeatise ibeta:idre lainger
conditioner is supported by four hanging bolts). [00331 (Vibration
i sol ati on natwr iadlohg the vertical surface passing through the center

thereof. AS shown in Fig. 2 and Fig. 3, the vibration

isolation hanger 1, which is a hanging type vibration

isclator according to the embodiment of the present

invention, mainly comprises a hanger box 2 which is a

body of the vibration isolator supporting a load of the

air conditioner AC (Refer to Fig. 1): taper coil spring 3

which is a vibration isclation material set in the hanger

box 2 for absorbing vibrations caused by the air

conditioner AC; a rubber cap 4 which is a first elastic

material mounted between this taper coil spring 3 and the

hanger box 2; and a rubber boot 5 which is a second

elastic material set between the taper coil spring 3 and

the hanging bolt B2.

[0029]

(Main body of vibration isolator)

Fig. 4 is a view showing a component of the

vibration isolation hanger 1, namely the hanger box 2

which is an embodiment of the main body of vibration
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Fig. 5is a front view showing a taper coil spring 3 as a vibration
isolation material ¢n Exanple 1. The vibration isolation material in
Exanple 1 is a taper coil spring nade of a steel wire for spring. In
the taper coil spring 3, as shown in Fig. 5 a coil dianeter of the
coil spring beconmes gradually smaller to be inscribed in a truncated
conical base as it goes farther fromthe upper edge section 21 of the
hanger box 2, nanely as it goes downwar d. A spring constant of
the taper coil spring 3 is set to a range not allow ng resonance with
t he vi brati deolgedenat edsbywt he 2ai shoenditi bhgr AGna tid.hd,f tRduency
of about 20 Hz (for instance, to 14 Hz or below, and preferably to

t he range fremgaiobbx32t coptizdes 4 (34 body foAseghoywbandifigg.a 3,
this taper coil spring 3 is set under the upper edge section 21 of

t he hanger h@ll2dvisacalr shbet fap cbrdasacithed herki ngf4@0) andd &
fixed to upper hanging bolt Bl inserted through the upper hole 21la
w th a bolt medrewedeonbngabsr Wdim tHerimgpan hapgrngddel sediorBedause
of the configuration described above, the taper coil spring 3 can
absorb vi br andos 1geser atied dyctivh moOpagabedof hambea apdir of
conditioner AC (Refer to Fig. 1) via the | ower hanging bolt 82 and

t he hanger haxht bhyg Lefthésgd oyertiangi2ng Bal {tn8Rel{ hus Bdie-1ike

vi bration not being propagated to the upper hanging bolt Bl. The nut
for fixing iform dpehka Dottles Shav dnd bhekl sgaee) . Wikils #eagerobox

| oose due to such causes as vibrations. It is to be noted that
a hexagon pushsnuisefByobeatsets asoddeupper ahangongi bobiteBlad n pl ace

of a doubl e nut.
(Refer to Fig. 1). 1In use, the hanging bolt is separated
to the upper bolt Bl and the lower bolt B2 (by cutting
the edge) and a vibration isolation material described
hereinafter is provided between the two bolts Bl and B2,
so that the hanger box 2 can elastically support the air
conditioner AC. In addition, an entire form of the frame
bedy is slender and compact, so that the vibration
iseclation hanger 1 can be installed even in a narrow
space.
[0030]

A upper hole 2la with a prespecified diameter (the
diameter ¢ in the case shown in the figure = 25 mm) is
provided on the upper edge section 21 of the hanger box 2,
and the upper hanging bolt Bl (a whole screw bolt or a

hexagon push-bolt with the nominal diameter of 10) can be

inserted through the upper hole 2la with a rubber cap
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[ 0035] Fig. 6 is a perspective view show ng a taper rubber
spring 3" which is a vibration isolation material used in Exanpled 2.
The taper rubber spring 3" used as a vibration isolation material in
Exanple 2 is nade of elastic resin (rubber material) such as ethyl ene
propyl ene di ene copol yner rubber (EPDM resin), and has a truncated
conical formin which the dianmeter becones gradually smaller as it
goes farther fromthe upper edge section 21 of the hanger box 2,
nanely as it does downward. A position for and a nmethod of installing
t he taper rusiseribpri hgr8inafteet leeisdmsids theseofes®ni lsbe phhExanpl e
1, so that the description is omtted. [0036] As descri bed
above, eachhehd,he Ypheathobe i atiithn arptrespat $ £ useé diamdbeanplthel
and Exanple 2 has an external formwhich is a truncated conical one
with the di aftetertehecomtige graaduahbynsiml ties Bisnide goes deywnward, and
as shown in Fig. 1. Therefore, even when a position for installing
t he ceil i ngpreyededTbnahie al post tedye fsectiinst 2k} i agd thesaiket
conditioner AC are displaced fromeach other and the | ower hanging
bolt is foreefrtiby sétawdhean:aagiclfiiored ighsentiegandhites aridweat ioan
isolation hanger 1 is fixed in the state where the hanger box 2 is
slightly inchenedpetrhkatgpey moil HpriReded andfihe 1@perar waber
spring 3' each functioning as a vibration isolation material sel dom
contact wit patsisedhahgengbhoxh®,ldvuts Hdle erkbrati on isol ation effect
bei ng achieved without fail. [0037] A material for the
vi bration i d6l0&tijon material is not limted the hard steel wire for
spring and the

A diameter of each of the through-holes provided on

the hanger box 2 (especially the lower hole 22a) is
larger than that of the hanging bolt to be set therein,
and as shown in Fig. 9, even when a position for
installation of a ceiling insert Tl and a position for
the air conditioner AC are displaced from each other, the
air conditioner AC can be installed with the vibration
isolation hanger 1 by installing the lower hanging bolt
B2 in the inclined state. Thus, a freedom for
installation become higher, and a nut can be tightened
with a power tocl as described below, so that the time
required for installing the wvibration isoclation hanger
and the air conditioner is substantially shorter than
that required in the manual work.

[0032]

In the example described above, the hanger box 2
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elastic resin as described above, but if the external formis a
truncated conical formand the natural frequency does not resonate
with the vibration generated by the air conditioner AC having the
frequency of about 20 Hz, it can be used. However, a coil spring form
i ke the taper coil spring 3 in Exanple 1 is nore preferable, because
air layers are present above and under the taper coil spring 3 and
nore effective for attenuating vertical vibrations and preventing
propagation of vertical vibrations fromthe air conditioner AC as
conpared t o wasolaidg dmdmdensel Veédrsitesn sheeltat(E6A0HAt genatallkaisete
taper rubber spring 3' in Exanple 2 which solid materials such as
rubber ones fane comsnectedotowenkh mitherthd matkeigér forathdi h@vygmon.
[0038] (First elastic nmaterial) Fig. 7 is a front view show ng
a rubber cappok &s iannexalphited o filrststeldedstsheetmbtierdascrilted rubber
cap 4 is made of elastic resin (rubber material) such as ethyl ene
propyl ene diasderecopdhy mesxt guide mayERPBMusedi of . tifs «shralwtion Ehgt Thand
Fig. 3, a hooking groove 4b is formed in an upper section 4a thereof,
and t he | oweratsediilohadécahaslaobaigtd i tensidapphrbké) stbergtlor covering
t he upper portion of the taper coil spring 3. [0039]

sufficient for supporting a quarter of a load to one

hanging bolt (in the case where the air conditioner is

supported by four hanging beolts).

[0033]

(Vibration isolation material)

Fig. 5 is a front view showing a taper coil spring

3 as a vibration isolation material in Example 1. The

vibration isolation material in Example 1 is a taper coil

spring made of a steel wire for spring. In the taper coil

spring 3, as shown in Fig. 5, a coil diameter of the coil

spring becomes ¢gradually smaller to be inscribed in a

truncated conical base as it goes farther from the upper

edge section 21 of the hanger box 2, namely as it goes

downward.

A spring constant of the taper coil spring 3 is set
to a range not allowing resonance with the vibrations
generated by the air conditioner AC with the frequency of

about 20 Hz (for instance, to 14 Hz or below, and

preferably to the range from about 3 to 6 Hz).
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The rubber cap 4 is fixed between the upper hanging bolt Bl and the
hanger box 2 in the state where the hooking groove 4b in the upper
section 4a is set inside the upper hole 2l1a of the hanger box 2 and
t he upper portion of the taper coil spring 3 is acconmpdated in a
cap-like portion of the |lower section 4c. Therefore, the rubber cap 4
can reduce vibrations propagated to the upper hanging bolt W..
Furt hernore, the rubber cap 4 covers the upper portion of the taper
coil spring 3, so that can also function to prevent positional
di spl acenent[0834tthe upper portion of the taper coil spring 3 in the
hori zontal direction. [0040] (Second elastic material) Fig. 8
is a front view shewshgwa iwbBiar. Bootthssasapar exaibplspmimg e isesend
elastic material. This rubber boot 5 is nade of elastic resin such as
et hyl ene pr opyleenthdi epper opddey reerctriwpbel CEPEM: riesnayy; and 2has aaa
reversed truncated conical formw th the external dianeter of 32 nm
at the top pebbeoncapdidtiesextierchdlerdiiaméter afd2bs nfad ttve ulppetrom
portion as shown in Fig. 8 and Fig. 3. The top is open and has a
bag-1i ke (ohangdoyg- boke)BI cimsdmreccaheougy the empér erdlaperlacaiillch
spring 3. Furthernore, the rubber boot 5 has a bellows section 5b
froma posi ta belbebovened patieo Sand orithi xheguppet ntand iy huilteBlcap 4
to the bottom surface, and the bell ows section 5b can extend or
shri nk accoBgicagstoo€xtleascant andazhinnnkager bbed hebdapertheoitlapgpr i ng
3. Aflat washer 5d is fit up with the bottom section 5c of the
rubber boot ceiflospplieyehtday akread oibratdsedsbyereardast by amdnetal i c
parts such as a nut during the sliding notion.

propagated from the air conditioner AC (Refer to Fig. 1)

via the lower hanging bolt B2 and the hanger box 2 fix to
this lower hanging bolt B2, thus the vibration not being
propagated to the upper hanging bolt Bl. The nut for
fixing is a double nut as shown in the figure, which does
not locse due to such causes as vibrations.

It is to be noted that a hexagon push-nut may be
used as the upper hanging bolt Bl in place of a double
nut.

(0035]

Fig. 6 is a perspective view showing a taper rubber
spring 3’ which is a vibration isolation material used in
Exampled 2. The taper rubber spring 3' used as a
vibration isolation material in Example 2 is made of
elastic resin (rubber material) such as ethylene

propylene diene copolymer rubber (EPDM resin), and has a
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This flat washer 5d has a dianeter of 20 nmand a thickness of 2 mm
and al so has a hole with the dkaneter of 10.5 nmthrough which a
whol e screw bolt (the hanging bolt B2) with the nom nal dianeter of
10 can be inserted. [0041] Thi s rubber boot 5 acconmopdates the
taper coil spring 3 described above and is fixed into inside of the

| ower portion 4c of the rubber cap 4, and is fixed to a bottom edge
of the upper hanging bolt described above with a nut. Because of the
structure as described above, the rubber boot 5 can reduce

pr opagat i on tgfingibedt consca b fdrm uppehibol the, divdeetsetbdiemesen t he
upper bolt 1 and the taper coil spring 3, wthout inpeding extension
and shrinkageadhalihg smpklecaid igpmiosg IarEhetrhEromrigie tupparuleldge
boot 5 covers the entire taper coil spring 3 fromthe outside.
Ther ef ore, tsketéohs2hooposist hdnggr toleat 2a hemgey @ #n dawst al | ati on
wor ker is held between spiral coils of the spring, which al so

cont ri but es dogniwapdovadpsaiieton fimr thgd womkehod[ 604R)stalling The

rel ative positional relation between the rubber cap 4 and the rubber
boot 5 nmay hepeevenbkedrisptiorgrs3’ofangp thrdsdnenasrthese diessnd.bedt snde.
The structure is not limted to the one descri bed above in which the
rubber boot Exacpler 3, t he Emi rthd ajpscrdptliospis ngmBefedm t he out si de,
and also the structure is also allowable in which the rubber cap and
t he rubber Hoé6BEé¢over a half of the taper coil spring 3 respectively.

As described above, each of the wvibration isolation
materials used in Example 1 and Example 2 has an external
form which is a truncated conical cne with the diameter
becoming gradually smaller as it goes deownward, and as
shown in ¥Fig. 1. Therefore, even when a position for
installing the ceiling insert TI and a position for
installing the air conditioner AC are displaced from each
other and the lower hanging bolt is forcefully set with
an inclined posture and the vibration isolation hanger 1
is fixed in the state where the hanger box 2 is slightly
inclined, the taper coil spring 3 and the taper rubber
spring 37 each functioning as a vibration isolation
material seldom contact with the hanger box 2, thus the
vibration isolation effect being achieved without fail.
[0037]

A material for the vibration isolation materizal is

not limited the hard steel wire for spring and the
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In brief, the elastic material is not limted to rubber, and any
material may be used as the elastkc material on the condition that
either one or both of the first and second elastic materials cover
the entire or a portion of the vibration isolation material, do not
I npede extension and shrinkage of the vibration isolation material,
and have the durability against repetition of extension and
shrinkage. [0043] <Procedure for fixing the vibration isolation
hanger> Next, the procedure for fixing a vibration isolation hanger
i s descri bed¢istthcr skeianse dosFiged Gboveli jut12f St egxilernal
form is a truncated conical form and the natural
frequency does not resonate with the wvibration generated
by the air conditioner AC having the frequency of about
20 Hz, it can be used. However, a coil spring form like
the taper coil spring 3 in Example 1 is more preferable,
because air layers are present above and under the taper
coil spring 3 and more effective for attenuating vertical
vibrations and preventing propagation of wvertical
vibraticns from the air conditioner AC as compared to a
solid and dense vibration isolation material like the
taper rubber spring 3’ in Example 2 which solid materials
such as rubber ones are connected to each other in the
vertical direction.
[0038]
{First elastic material)

Fig. 7 is a front view showing a rubber cap 4 as an
example of a first elastic material. This rubber cap 4 is
made of elastic resin (rubber material) such as ethylene
propylene diene copolymer rubber (EPDM resin). As shown
in Fig. 7 and Fig. 3, a hooking groove 4b is formed in an
upper section 4a thereof, and the lower section 4c has a

bag~like (cap-like) form for covering the upper portion

of the taper coil spring 3.
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At first, a hexagon push-bolt or a whole screw bolt with a double nut
previously screwed thereon and cut imto a necessary length is
inserted into the ceiling insert Tl provided in the buried state in
concrete slave which is a structural frame body with a power tool
(such as, for exanple; power nut driver) and a socket for setting the
vi bration isolation hanger 1. In this step, it is better to use a
short bolt as the upper bolt Bl to be fixed therein. Wen the short
upper hanging bolt Bl is used, even if a position of the ceiling
insert TI buliteé@lin the concrete slab and a position for installation
of the air conditioner AC are displaced fromeach other, the

posi tional displ afesentbban dw atciomfddatetebyephathagupdrr Vidngdnidon
isolation material just below the ceiling insert Tl and setting the

| ower hangi tpUsolBl and ahpohanger [lower? finomhehethbrevhdandilrg bolt in
the inclined state. Therefore, it is possible to install the

vi brati on i $wlcdtiingn grmabeei 4bsisotiidatordre sdicteoni da ia sdif cngilve
vibration isolation materials extend and shrink will becone cl oser as
much as posgibel eppert heleelacaf Uie dariger. bBecdussdothe¢ hepdaat ur e,
it is possible to efficiently prevent propagation of harnful

vertical vi lpcattiions ofothhetapenctanlalsgnisange 3bddy aandmhodaiodrd eve at he
vibration isolation effect without fail. [0044] The | ower hol e
22a provi dedagmrltike powkiocedgt Slectliomer22ecft ibhedhanddrededor?2, habet he
size allowng insertion of a socket of a power tool used for

ti ghteni ng aubper( cepraldhead pedidorvidirad lvasagonppashedote )tiscr ewed
onto the uPper hanging bolt Bl, so that the vibration isolation
hanger | camppagi hpngenfi kedtt®lt he upper hanging bolt Bl by using a
power tool within a short period of tine. Because of the feature, it
i s possible to substahermbty, stor tmeiphere chpmé reyais ethd arprar

portion of the taper coil spring 3, so that can also
function to prevent positional displacement of the upper
portion of the taper coil spring 3 in the horizontal
direction.

[0040]

{Second elastic material)

Fig. 8 is a front view showing a rubber boot 5 as
an example of the second elastic material. This rubber
boot 5 is made of elastic resin such as ethylene
propylene diene copoclymer rubber (EPDM resin), and has a
reversed truncated conical form with the external
diameter of 32 mm at the top portion and the external
diameter of 25 mm at the bottom portion as shown in Fig.

8 and Fig. 3. The top is open and has a bag-like (or
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installation work. [0045] (Step 2) Then, as shown in Fig. 11,
t he | ower hanging bolt B2 conprising a whole screw bolt is inserted
into the | ower hole 22a of the hanger box 2, and washers having a
prespecified dianeter |arger than an inner dianmeter of the |ower edge
section 22 are set on a top surface and a bottom surface of the | ower
edge section 22 of the hanger box 2, and the nut is tightened for
fixing the | ower hanging bolt 82 to the vibration isolation hanger 1.
Also in this step, because there is no obstacle under the |ower
hangi ng bol tboBZ-lakaut feam Her t¢eirwrimegd thiet kngipewesrenotoi Wspsting
makes it possible to shorten the tine required for installation.

3. Furthermore, the rubber boot 5 has a bellows section

5b from a position below a space 5a for f£ixing up into

the rubber cap 4 to the bottom surface, and the bellows

section 5b can extend or shrink according to extension

and shrinkage of the taper coil spring 3. A& flat washer

5d is fit up with the bottom section 5¢ of the rubber

boot 5 for preventing abrasion caused by contact with

metallic parts such as a nut during the sliding motion.

This flat washer 5d has a diameter of 20 mm and a

thickness of 2 mm, and alsc has a hole with the diameter

of 10.5 mm through which a whole screw bolt (the hanging

bolt B2) with the nominal diameter of 10 can be inserted.

[0041]

This rubber boot 5 accommodates the taper coil

spring 3 described above and is fixed into inside of the

lower portion 4c of the rubber cap 4, and is fixed to a

bottom edge of the upper hanging bolt described above

with a nut. Because of the structure as described above,

the rubber koot 5 can reduce propagation of vibrations to

the upper belt 1, when set between the upper bolt 1 and

the taper coil spring 3, without impeding extension and

shrinkage of the taper coil spring 3.

Furthermore, the rubber boot 5 covers the entire
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[ 0046] (Step 3) Finally, as shown in Fig. 12, a bracket of the
air conditioner ACis fixed to the | ower edge portion of the |ower
hangi ng. bolt 82 with a nut screwed onto the | ower hangi ng bolt B2,
thus the work for installing the air conditioner AC via the vibration
isolation hanger 1 in the state where the air conditioner is hung
down fromthe concrete slave as a structural frane body being
conpleted. Also in this step, the nut can be tightened with a power
tool, so that it is possible not only to shorten the time required
for the instt@ibeat coalwepkRindul HHaw the cagisigead)Tsarefoyeri rtbaral is
level of the air conditioner AC. [0047] <Operation advantage of the
vi bration i ¢ oiseAbhihgerthat a fingerh athenviibshel baticwlwaiksr is
hanger 1 as a hanging type vibration isolator according to the
enbodi nent dfelidhéepwesanspirvemaeiols desdhichegrahoyevhbatalsw an
external formof the vibration isolation material (the taper coi
spring 3 or comgriippéesr ubbbnpspracheadotyi fognthe worker.

[0042]

The relative positional relation between the rubber
cap 4 and the rubber boot 5 may be reversed in terms of
up and down or inside and cutside. The structure is not
limited to the one described above in which the rubber
boot 5 covers the entire taper coil spring 3 from the
outside, and also the structure is also allowable in
which the rubber cap and the rubber boot cover a half of
the taper coil spring 3 respectively.

In brief, the elastic material is not limited to
rubber, and any materlal may be used as the elastic
material on the condition that either one or both of the
first and second elastic materials cover the entire or a
portion of the vibration isolation material, do not
impede extension and shrinkage of the vibration isclation
material, and have the durability against repetition of
extension and shrinkage.

[0043]

<Procedure for fizxing the vibration isolation hanger>

Next, the procedure for fixing a vibration
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inverted truncated conical one, even if a position of the ceiling

insert Tl and a position at which the air conditioner ACis to be

installed are displaced fromeach other, the hanger box 2 and the

vi bration isolation material seldom contact each other, thus the

vi bration isolation effect being achieved without fail. [0048)

Furt hernore, because the rubber boot 5 covers the entire taper coi

spring 3, a worker's finger or a tool is never held between coils by

accident during the work for installing the taper coil spring 3 and a

nut is tightiaedtiesr bengeThies eflese;ildre widdsirbifkireyce oro aFpr Kér t o

get injured insures the inproved safety. In addition, a position of

the ceilingtiond@igt- TE.and a position for installation of the air

conditioner AC are substantially |large. Therefore, even when it is

necessary tcStsgt APl the vibration isolation hanger 1 by extrenely

inclining the | ower hangi ng bolt B2, because the taper coil spring 3

is covered with t A& fabber dowvtxdgort lpashaibgér boxa 2wlavie tdreravwaperlt

coil spring 3 never directly contact each other, so that vibrations

pr opagat ed fwidin eheobbhgenuboprevinuws lhedreperd thetesprami Sitt dritle

| ower hanging bolt are reduced by the rubber boot 5, thus the

vi brati on i solnaiessaelf tebgbei hy imgeded linttl €he ceiling insert TI
provided in the buried state in concrete slave which is a
structural frame body with a power tool (such as, for
example, power nut driver) and a socket for setting the
vibration isolation hanger 1. In this step, it is better
to use a short bolt as the upper bolt Bl to be fixed
therein. When the short upper hanging bolt Bl is used,
even if a position of the ceiling insert TI buried in the
concrete slab and a position for installation of the air
conditioner AC are displaced from each other, the
positional displacement can be accommodated by placing
the vibration isolation material Jjust below the ceiling
insert TI and setting the lowex hanging bolt and a
portion lower from the lower hanging bolt in the inclined
state. Therefore, it is possible to install the vibration
isolation materials so that the direction in which the
vibration isclation materials extend and shrink will

become closer as much as possible to the vertical

direction. Because of the feature, it is possible to
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[ 0049] Furthernore, both the nut used for fixing the vibration
isolation material to the upper bolt Bl and thenut used for fixing
t he hanger box 2 to the |lower hanging bolt 82 can be tightened with a
power tool. Therefore, manual works for installation are reduced, and
a work load for fixing the vibration isolation hanger | can be
reduced. Also the cost for installation can be reduced. In addition,
because the |l ower hole 22a is large, a freedom degree in an
installation angle for the | ower hanging bolt 82 jointed to the cir
condi ti oner ACibdeanty pasgent piwrafarieon erehawheénl avelrisiaaice
between a position at which the ceiling insert Tl is buried and a
position at wifiraltivhe aortlkensi fucneralACdasmet bolde andtiad |achisrd ar ge,
the vibration isolation hanger 1 can easily be installed with the
vi brati on i steatiibraefbecisacht svwed Sddrouti thaik. £00D50] The
hangi ng type vibration isolator according to an enbodi nrent of the
present invemi4an was descri bed above assum ng the case where the
vibration isolation hanger 1 is used as the vibration isolator. Even
if the vibration irael abwen henger2:l groviidstiabhedhai 1dwar pasjar e
inverted fromthat shown in the figures, the vibration isolation
effect can kecadbneeedorHoNeViIeingavhesv:d e haisbitati epzé sol Bdw iy hanger
lisinstalled with an inverted posture, if a position of the ceiling
insert Tl anchsarpasint bonaf osckeistet latdomerofroblenaéd £ondi idonerindC
are displaced fromeach other, it is required to set, in the inclined
state, the lowek Rarghngeddl poB2iom tIF theelkagen pabh-1SPLENG:Gadid
vibration isolation material fix thereto, which may i npede the
effects for oreduehaguppeti Bahgindradlitoms., sk thetcase dasedihed
above, the vibrating

isolation hanger 1 can easily be fixed to the upper

hanging bolt Bl by using a power tool within a short
period of time. Because of the feature, it is possible to
substantially shorten the time required for an
installation work.
[0045]
{(Step 2)

Then, as shown in Fig. 11, the lower hanging bolt
B2 comprising a whole screw bolt is inserted into the
lower hole 22a of the hanger box 2, and washers having a
prespecified diameter larger than an inner diameter of
the lower edge section 22 are set on a top surface and a
bottom surface of the lower edge section 22 of the hanger
box 2, and the nut is tightened for fixing the lower

hanging bolt B2 to the vibration isolation hanger 1. Also
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equi pnent is the air conditioner AC, but this invention is also
applicable to other types of vibrating equipnments and equi pnment such
as the piping as shown in Fig. 13. [0051] Also it is to be
noted that forms and structures of the conponents and nenbers of the
hangi ng type vibration isolator according to the enbodi nent of the
present invention as shown in the figures are only illustrative, and
it is needless to say that the forns and structures can be changed

wi thin the scope of the present invention as described in the clains
bel ow. Al t hddghhdsneitepre beapusiepdsinced somoacletRcpe atrdef the

steel -made building is described in the case above, but the present

i nvention i soalegohapgingabpet tB2 £ |dgwtc odey beetsbhbened awiidi raf or ced
concrete building, iron braces and beans in a steel-made building,
and rafters powgrdicagdnarhbeachakps fior rossébllenge sbotoeny s ttheef r ane
body can support a vibrating equipnent in the suspended state.

The bel | ows reariiired Sbroinshel¥aiblbwy. boot 5 shown in the figures has
a roundi sh external form but also a nore sinple formhaving a
linearly stdd§deéd cross section is allowable. [Description of Signs]

(Step 3)

Finally, as shown in Fig. 12, a bracket of the air
conditioner AC is fixed to the lower edge portion of the
lower hanging bolt B2 with a nut screwed onto the lower
hanging bolt B2, thus the work for installing the air
conditioner AC via the vibration isolation hanger 1 in
the state where the air conditioner is hung down from the
concrete slave as a structural frame body being completed.
Also in this step, the nut can be tightened with a power
tool, so that it is possible not only to shorten the time
required for the installation work, but alsoc to easily
adjust a horizontal level of the air conditioner AC.
[0047]
<Operation advantage of the vibration isolation hanger>

With the vibration isolation hanger 1 as a hanging
type vibration isolator according to the embodiment of
the present invention described above, because an
external form of the vibration isolation material (the

taper coil spring 3 or the taper rubber spring 3‘) is an
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[0052] 1: Vibration isolation hanger (hanging type vibration

I solator) 2: Hanger box (vibration isolator body) 3:® Taper coi
spring (vibration isolation material) 3': Taper rubber spring
(vibration isolation material) 4: Rubber cap (first elastic
material) 5: Rubber boot (second elastic material) AC. Ar
conditioner (vibrating equipment) Bl: Upper hanging bolt (hanging
bolt) B2: Lower hanging bolt (hanging bolt) CS: Concrete sl ab

structural frame bod TT; Ceili insert (insert) DP: Deck plate
( inverted t%hncated coniggl one, e%en if g position é% the

ceiling insert TI and a position at which the air
conditioner BAC is to be installed are displaced from each
other, the hanger box 2 and the vibration isolation
material seldom contact each other, thus the vibration
isolation effect being achieved without fail.

[0048]

Furthermore, because the rubber bococt 5 covers the
entire taper coil spring 3, a worker’s finger or a tool
is never held between colils by accident during the work
for installing the taper coil spring 3 and a nut is
tightened thereon. Therefore, the possibility for a
worker to get injured insures the improved safety. In
addition, a position of the ceiling insert TI and a
position for installation of the air conditioner AC are
substantially large. Therefore, even when it is necessary
to install the vibration isolation hanger 1 by extremely
inclining the lower hanging bolt B2, because the taper
coil spring 3 is covered with the rubber boot 5, the
hanger box 2 and the taper coil spring 3 never directly
contact each other, so that vibrations propagated from
the hanger box 2 via the taper coil spring 3 to the lower
hanging bolt are reduced by the rubber boot 5, thus the

vibration isolation effect being impeded little.
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CLAIMS WHAT IS CLAIMED | S: 1. A hanging type vibration

i solator for preventing vibrations generated by a vibrating equi pnent

or equi pnent conprising a body having an upper edge section and a

| ower edge section and set on a hanging bolt for hangi ng down an

vi brating equi pnent generating vibrations to carry a | oad of the

vi brating equi pnent; a vibration isolation material provided between

t he upper edge section and the | ower edge section of the body of the

vi bration isolator and capabl e of absorbing vibrations generated by

the vi bratirl@0&&di pnent; and two el astic materials, nanely upper and

| ower el astic materials provided between the vibration isolation

mat eri al and the Vibiherooresdicittorthsodytandedefwmeehitirey vilisr ati on

isolation material and the hangi ng bolt respectively, wherein

t he vi brati oribrasiani dackateen ahatesiadn texteéenabpéoriebf Bl randertbed

truncated conical one in which a dianmeter becones snmaller as it goes

farther fromuthesagpérrefigeinectiomasigetrhbowi Br abi bne | boteat drangady

and goes downwar d. 2. The hanging type vibration isolator

accor di ng t dcdltapih ¢anwher eightdreed/ivhrtat kopoivsol ool . bdigredopei ses a

hol | ow and rectangul ar frame body having the upper edge section and

| ower edge esuponvwaskaefdrasnstpdiatioh keft raddced ghindiadevcedge

sections. 3. The hanging type vibration isolator according to
load for fixing the vibration isolation hanger 1 can be

reduced. Also the cost for installation can be reduced.
In addition, because the lower hole 22a is large, a
freedom degree in an installation angle for the lower
hanging bolt B2 jointed to the cir conditioner AC becomes
larger. Therefore, even when a distance between a
position at which the ceiling insert TI is buried and a
position at which the air conditioner AC is to be
installed is large, the vibration isolation hanger 1 can
easily be installed with the vibration isolation effect
achieved without fail.

[0050]

The hanging type vibration isolator according to an
embodiment of the present invention was described above
assuming the case where the vibration isolation hanger 1
is used as the vibration isclator. Even i1f the vibration
isolation hanger 1 is installed with a posture inverted

from that shown in the figures, the vibration isolation
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claim1 or claim2, wherein the vibration isolation material is a
coil spring in which a coil dianmeter becones snmaller as it goes
farther fromthe upper edge section of the vibration isolator body
and goes downwar d. 4. The hanging type vibration isolator
according to claim3, wherein the two elastic materials have a
bag-1i ke (cap-like) formand either one or both of the two elastic
materials cover the entire or a portion of the coil spring. 5.
The hangi ng type vibration isolator according to claim4, wherein the
two el asti cefdeeti ghy heecachiaimdsbr Bapeset, orhqméthﬂoprenbr@@gensectl on
of the vibration isolator body and covering an upper portion of the
coi |l springifkedatésnrhaegey HispliacemeAedoitheas ol hveprdchgpasiurike
hori zontal direction and a rubber boot set at a bottom edge of the
vi bration i $dl at popiticerofl thndwidvieg igseht Ehtdne &igesHtiion for
isolation material fromthe outside. 6. The hangi ng type

vi brati on i sols&edilabécordf nghe cict aionditivhereff ahe dddyladesh from
isolation material is fixed to the upper edge section side of the

vi bration i sekht othbodyit is requihmlde tihavehg ansthke abdwiaty state,
insertion of a socket portion of a power tool used for tightening a
nut for fixithg flbeevi baagion hsldl &4 ortimtbei bpes fotheabromg Beas

| ower edge section of the vibration isolator body; and a hangi ng
bolt for joianwibgathenvibebaiign egqliguniedt fis thereidr athioh imegl at or
body is passed through this hole and is fixed to the vibration

i sol at or bodypede the effects for reducing vertical vibrations.

In the case described above, the vibrating
eguipment is the air conditioner AC, but this invention
is alsc applicable to other types of vibrating equipments
and eguipment such as the piping as shown in Fig. 13.
[0051]

Also it is to be noted that forms and structures of
the components and members of the hanging type vibraticon
isolator according to the embodiment of the present
invention as shown in the figures are only illustrative,
and it is needless to say that the forms and structures
can be changed within the scope of the present invention
as described in the claims below. Although concrete slab
deposited on a deck plate of a steel-made building is
described in the case above, but the present invention is
also applicable to floor concrete slab in a reinforced

concrete building, iron braces and beams in a steel-made

36



7. The hanging type vibration isolator according to claim6, wherein
t he upper edge section of the vibration isolator body and the
vibration isolation naterial are fixed just below an insert buried in
a structural franme body into which the hanging bolt is screwed.

building, and rafters and diagonal bracings for a ceiling,
so long as the frame body can support a vibrating
equipment in the suspended state.

The bellows section 5b of the rubber boot 5 shown
in the figures has a roundish external form, but also a
more simple form having a linearly staggered cross

section is allowable.

(Description of Signs]

[0052]

1: vVibration isolation hanger (hanging type vibration
isolator)

2: Hanger box {(vibration isoclator body)

3: Taper coil spring (vibration isclation material)
37: Taper rubber spring (vibration isolation material)
4: Rubber cap (first elastic material)

5: Rubber boot (second elastic material)

AC: Air conditioner (vibrating equipment)

Bl: Upper hanging bolt {(hanging bolt)

B2: Lower hanging bolt (hanging bolt)

CS: Concrete slab (structural frame body)

TI: Ceiling insert (insert)

DP: Deck plate
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CLAIMS
WHAT IS CLAIMED IS:

1. A hanging type vibration isolatocr for
preventing vibrations generated by a vibrating equipment or
equipment comprising a body having an upper edge section
and a lower edge section and set on a hanging bolt for
hanging down an vibrating equipment generating vibrations
to carry a load of the vibrating equipment; & vibration
isolation material provided between the upper edge section
and the lower edge section of the body of the vibration
isclator and capable of absorbing vibrations generated by
the vibrating equipment; and two elastic materials, namely
upper and lower elastic materials provided between the
vibration isolation material and the vibration isolator
body and between the vibration isolation material and the
hanging bolt respectively,

wherein the vibration isolation material has an
external form of a reversed truncated conical one in which
a diameter becomes smaller as it goes farther from the
upper edge section of the vibration isolator body and goes
downward.

2. The hanging type vibration isolator according to
claim 1, wherein the vibration isoclator body comprises a
hollow and rectangular frame body having the upper edge
section and lower edge section as well as a pair of left
and right side edge sections.

3. The hanging type vibration isolator according to
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c¢laim 1 or claim 2, wherein the vibration isolation
material is a coil spring in which a coil diameter becomes
smaller as it goes farther from the upper edge section of
the wvibration isolator body and goes downward.

4. The hanging type vibration isolator according to
claim 3, wherein the two elastic materials have a bag-like
(cap-like) form and either one or both of the two elastic
materials cover the entire or a portion of the coil spring.

5. The hanging type vibration isolator according to
claim 4, wherein the two elastic materials are a rubber cap
set on the upper edge section of the vibration isolator
body and covering an upper portion of the ceoil spring for
restricting displacement of the coil spring in the
horizontal direction and a rubber boot set at a bottom edge
of the vibration isolation material and covering the entire
vibration isclation material from the outside.

6. The hanging type vibration isolator according to
claim 1, wherein the vibration isolation material is fixed
to the upper edge section side of the vibration isolator
body;

a hole having a size allowing insertion of a socket
portion of a power tool used for tightening a nut for
fixing the vibration isolation material is formed on the
lower edge section of the vibraticn isolator body; and

a hanging bolt for jointing the vibrating equipment to
the vibration isolator body is passed through this hole and
is fixed to the vibration isolator body.
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7. The hanging type vibration isolator according to
claim €&, wherein the upper edge section of the vibration
isolator body and the vibration isolation material are
fixed just below an insert buried in a structural frame

body into which the hanging bolt is screwed.
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