[ 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

equipnent.gqgi, spegSd EEM EBEélFE¥§9&bﬂn relates to a nechani sm

whi ch can nt the vibration isolation effect fromlowering due to

Vi br ati on 1180t atoR el MR B0y of=(HG 9 bYBE SACF SoFarof Sorator
[ Background of the Invention]

[Field of the Invention]
[0001]

The present invention relates tc a hanging type
vibration isolator assembled with hanging bolts used for
hanging up, for instance, vibrating equipment such as an
alr-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
isclation material of a hanging type vibration isolator
and a main body of the vibration isolator.

[Background of the Invention]
[0002]

In an architectural structure such as a building,
ailr 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 supporiing material



[ 0002] In an architectural structure such as a building,.air
conditioners, piping for feeding and draining water, and ducts and
pi ping for feeding and exhausting air are installed in the state
where such equi prrents and devices are hanged up froma structura
frame 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

pi ping for Aged ngand XNaYs iy Ho 135, apSeyr 8? ‘BReVEanti on,
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for instance, because éFf|UId su J'ég water or air

somet [ 1es. ABLuAklysLaps ASGUIAY (o B A o farge genenated Oa%
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condltlonersé%plpl ?; f eedin and dralnlng wat er, and _ducts and
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to as vibrating eqU|pnents [ 0003] Vi brations generated by the
vi brating é@uﬁﬁﬁ@ﬁt§ra§1dé§@#ﬂ%%é”§béﬁ@“ﬁﬂéﬁégé@@ﬂﬁﬁﬂdﬂdﬁxﬁéhg|ng
bolts to floor slabs or other related sections and di sadvant ageously
gener at e v&CCOFSifCoHs &s e ity theead IS raredamy ndicte s NeEdirses by
the vibrations throughout a building. Especially, when vertical
vi br ati ons apropagaisscro @1f lsmausicals fdori vimaupperof [togms fand wtexpsand
furniture such as office desks or cabinets resonate and generate
sounds to dicsadvidmigageoudiey nerdiscd tiyal f incthendeetrapticoasabedmat i on
products or the |i ke and cause vari ous
the eguipments 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 wvibrating equipments as
described above propagate through hanging bolts to floor
slabs or cother related sections and disadvantageocusly
generate various troubles due to the vibrations and
noises caused by the vibrations throughout a building.
Especiglly, when vertical vibrations propagate toc a floor
slab for an upper floor, fixtures and furniture such as
office desks or cabinets resonate and generate sounds to

disadvantageously induce malfunctions of office

gutomation products or the like and cause various



troubl es due to vibrations. [0004] To overcone the problens, as
descri bed above, Patent document 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
hangi ng bolt 20 and an equi pnent -si de hanging bolt 21 for hol ding and
hangi ng down the equi pmrent to be provided near the ceiling. The
vi bration isolator conprises a horseshoe-forned hanger body 10

conprising&%aqﬁya% hﬁﬁziguygﬂﬂglfyyg_holding section 12 on which a
g bo

cei ling-side hangin 't 20 is set, and a |oad carrying section 13
for hangin O%%qahand al so carrying an equi pnment to be provided near
t he ceiling ich a through-hole 13c is provided; a conpression

coil spring 14 provi ded bet n the, hangi ng and hal di secti 12
and the 10ad car P 7Y SSECTIRON iEs TGP AT Jing o8 ToRES @ 18 E0t
el astic seat 15 which j,s provided. on the | oad carrying section 13 and
has & mounREETERN AdriSel A8 Fo =D g e g “S e Hedr ng
bolt 21 to be inserted therethrough; an upper-side elastic seat 30
which is n@@ﬁ@é§QM¥tﬂﬁ?WxﬂHQQ%%ﬁW%rCEPFSsﬁﬂpﬁétiﬁnaﬁéoﬁ§§oén13 hung
upper - si de through-hole 32 having an inner dianmeter smaller than that
of the mousaviiy freM iEndigiddinGedtiish 18 winstad trsblkisfgaatd of t he
equi pnent - si de hangi ng bolt 21 to be inserted therethrough; and a
washer 33 predvildad sddie hangdper toilde 28 @aid @rseguizegt-whidsh a
hooki ng end of the equi pnment-side hanging bolt 21 is set. Because of
t he confi gleatiioy, bevén Adhdmrt e leGuigprent tsirde iarigivmg tha t 21 i s
i nclined against the vertical direction, a shaft portion of the
equi pnent - sicthe piveengi g el o2l ickal beamsthal lced Mirthi NThe vibration
isolator comprises a horseshoe-formed hanger body 10
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 equipment 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 load; a lower-side elastic seat 15 which is provided on
the load carrying section 13 and has a mounting
cylindrical sectilon 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



the mounting cylindrical section 18 with a large inclination angle O .
wi t hout contacting an inner wall of the nounting cylindrical section
18 (Refer to Fig. 1 and other related sections in Patent docunent 1).
[ 0005] Wth the hanging type vibration isolator A hung down
froma ceiling described in Patent docunent 1, however, although it

is possible to prevent contact between the equi pnment-side hangi ng
bolt 21 and the hanger body 10, a certain distance is required

bet ween t he. hanger Hady AR i 16 SO 8RN S Urla S 43 14 by

maki ng | ongér a cantilever portion arrying section 13,

which is Sensiitine Lo @ibending qrammnt » f o prevenidan of cont act

bet ween the c€onpression coll “spring 14 as a vibration isolation
mat eri al an%ra hanger bo%%ﬁﬂo as vig{ tion.ieﬁgator body. Because
of the feat eé,et%r[ﬁ’élrg@’o § e o %ﬁr()f)lcf ©1 ecd#fplegrursa{t on
is not suited tq the requjrenments . of size reductjon and wei ght
Feducti on G35 VibIEATon D S0t SGERNR P A s &P (P I RS 1RGN S~
near a ceiling. [0006] Wth the configuration described abagve,
when it i ssl%@%e%@é’ﬂ;}“tgo Ralin & it Sfded B6CsEfet RéE Eofpressilonradiion,
spring 14 to the _equi pment-side hanging bolt 21, it is inpossible to
turn the nEVeRi thea poRecAdemesdcaisle tradahhrasddi g dai 11 fingd
present under the nut. Therefore, there occurs also the problem (2)
that a wor Rdecadt $hearvge tfige lnwhivgdoiarur s ridiafiie aant ifagy dingthad | ng
the vibration isolator.

equipment-side hanging bolt 21 can be installed within

the mounting cylindricel section 18 with a large

inclination angle 0 without contacting an inner wall of

the mounting cylindrical section 18 {Refer to Fig. 1 and

other related secticns in Patent document 1).

[0005]

With the hanging type vibration iscolator 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 body 10 and the compressiocon 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 isclation material and a hanger body 10

as a vibration isolator body. Because of the feature,



[ 0007] I n addi tion, when the equi pment-side hanging bolt 21
Is installed wth 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 agsous) %JOuar I iioiatdy dogunantd olbal s st

[ 0008] [Patent docunen apanese Lal ublication No.
2010_22336§mk§%ﬂﬁ%£%1qa)%m%If@ﬁﬂgféﬁ]nts of size reduction and

weight reduction of a vibration isolatcr 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 coil
spring 14 to the eguipment-side hanging bcolt 21, it is
impossible to turn the nut with a power tool because the
compression coil 14 is present under the nut. Therefore,
there occurs also tThe problem (2) that a werk lcad is
large for manually turning the nut for installing the
vibration isolator.

[00C7]

In additicn, 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 compressiocn coil
spring 14 extends or shrinks 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]



[ Problens to be Solved by the Invention] [0009] The present
invention was nade to solve the problens in the prior art as

descri bed 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 vibration isolator and can
achi eve the excellent vibration isolation effect without fail by
preventing contact between a vibration isolation material and a body
of a V|braUggléﬁ%)&yéH £uen when the insert position is displaced
fromthe p03|t|on for 1nstallation of the vibrating equi pnents.

[ Means for Q} N9 the Problens] [0010] To solve the probl ens
in the prlér art as descri bed above, the invention according to claim

1 Provides @ anal D e, aLln, aol oLt copRLs1g 2 hedy ey
No. 2010-223368
[Summary of the Invention]
[Problems to be Sclved by the Inventiocn]
[0009]

The present invention was made to solve the
problems in the prior art as described above, and an
object of the present invention is to provide a hanging
type vibration isclator which satisfies the reguirements
for reduction of a size and a weight of a vibration
isolator and can achieve the excellent vibration
isolation 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 Scolving the Problems]
[0010]

To sclve the problems in the prior art as described
above, the invention according to claim 1 provides a
hanging type vibraticn isolator comprising a body having

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



a hanging bolt for hangi ng down an vibrating equi pment generating
vibrations to carry a load of the vibrating equipnment; a vibration
isolation material provided between the upper edge section and the

| ower edge section of the body of the vibration isolator and capabl e
of absorbing vibrations generated by the vibrating equi pnents; and
two elastic materials, namely upper and | ower elastic materials
provi ded between the vibration isolation material and the vibration

i sol ator body, Apd Retywesn dhe ndhyiald %vjns%]r@t\):i%éﬁitx%{nieﬁiuhigﬂr%ﬁthe

hangi ng bolt respectively. Because of the configurat

angi ng bol't Fespect ecal _ ron, the
Generat o0 55 1€ VTS ARG eqiprient o AN GBI o of Ry | oS

vi bration iesoliat ieor%_m%t q]rf arl ti.sO a .trune aitoed mca%réircal oneo.vi[cpo 1]

The inventiéﬁléghé}ding t5>51§15%i'a SO pfbV| eslfﬁepgésica y sane
hangi ng type vibration isolator as that desc iq%g in claim1. .
rowaver . | Y Rt i P OB Hb itor T Vv e frect fon
invention according to claim?2 is characterized in that the body of

the a vibr &5 &S &o9 Gf Spriildded Folish et e Geate fane

body having the upper edge section and the | ower edge section as well
as a pair cPSITE NS e Nedtiionts geetad by the MELaRidst i on
according to claim3 provides the basically sane hanging type
vibration iespiigmentss et tes @lidsed d madisaiia e omagiediymuPPeHovadder
t he hangi ng type vibration isolator provided by the invention
accor di ng tlowsraiehs®tiss gledreaditedrs rawviddachdte twre v ithreatiidir dtsigirat or
is acoil spring in which the coil dianeter becone snaller as it goes
farther frdmcdlletigpperatedgelsectd dheorv itdre tioweri sedges cere diddyn a0fd t he
vi bration isolator body. [0013]
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 isolator as
that described in claim 1. However, the hanging type a
vibration isolator provided by the invention according to
claim 2 is characterized in that the body of the a
vibration isolator comprises a heollow and rectangular

frame bedy having the upper edge section and the lower

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



The invention according to claim4 provides the basically sanme
hangi ng type vibration isolator as that described in claimS3.

However, the hanging type vibration isolator provided by the

i nvention according to claim4 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 sane. [0014] The invention
according to claim5 provides the basically sane hanging type
vibration iggliator as that described in claim4. However, the hanging
type vibration i'solator provided by the invention according to claim

5 1s characterized. i n Lhat (he Lug oliast e, mtar] & 3,818 A tyhber
cap set on the upper "édge section of the Vi bration isolator body and
covering an _upper,.portion.of the coil sprin .for.re%trict'

di spl acomeREORAe SATE SRAFES B S hith . SHYAGS e i

rubber boot, set .on a .bottom edge of the vjbration iso%%tion mat eri al

and cover i A S P&t itfe Shdgrati GF iSG&t ion RAVEVEAr FPEnIERELNI

out si de.
type vibration isolator 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 inventicn 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 isolator 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



[ 0015] The invention according to claim6 provides the

basi cal ly sanme hanging type vibration isolator as that described in
any of clains 1 to 5. However, the hanging type vibration isolator
provi ded 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
allowi ng insertion of a socket portion of a power tool used for

ti ght en for f iy ! . ( ; S
i ght eni ng r%brgjllétr 2 fdot ng, the i ﬁlee(e&lé %@c?’él'o(?{‘séogittﬁf{é aidSition

formed on the | ower "edge section bration | ator body, and

a hangi ng | t. faor j.oinfi t I.oratin i t: to t A ti on
i sol ator bgL f%ag%ﬁagg)ggi taﬁl%oug%et\gﬁi%sgaﬁ& glp}ge'cf ?Drsg%‘r:‘%llxog]d Qtfgeﬁt ee%’oa"Ll

vi bration isqgl.ator. body. .[Q016] The invention a rding ..o claim?7

b ovi des. t 6T Lal ORI SSE S A VB8 A DY 01 G ot GPaed i
described in claim®é. wever, .the hangin e vibration isolator
provi ded by Pehd O an Hessidiong T8 & FURPFH P Wtiariih &1 Zed in
that the upper edge section of the vibratiaon isolator body and the

vi bration PO SKIFaC itAIe HETIRED Pt B BWTRT S ST WBlri ed in

a structural frame body into which the hanging bolt is screwed.
covering the entire vibration isclation material from the

outside.
[0015]

The invention according to claim & provides the
basically same hanging type vibration isolator as that
described in any c¢f claims 1 to 5. However, the hanging
type vibration isclator provided by the invention
according to claim 6 is characterized in that the
vibration isoclation material is fixed to the upper edge
section side of the vibration isclator 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 wvibration isclator 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 isclatcer body.

[001¢6]

The invention according to claim 7 provides the



[Effects of the Invention] [0017] Features of the present
invention are as described above. The invention according to claim1l
provi des a hangi ng type vibration isolator conprising a body having
an upper edge section and a | ower edge section and set on a hangi ng
bolt for hangi ng down an vi brating equi pnent generating vibrations to
carry a load of the vibrating equipnent; a vibration isolation

mat eri al provi ded between the upper edge section and the | ower edge

section of g hodk dlartdie il 1iQhd S ANG LANARE A that
absorbing vibrations generate t'he vibrating equipnent; and two
el astic matgrj al. I a I r shi be ials i
bet ween théﬁﬁ% ﬁ%%%gﬁgfsoah%?ga ngggsggﬁ’aﬁ %t 8%9g§ a%&%ﬁ F@%?é?%?ﬁ
body and between the vihratjon isolation material and th hangi n
bol 1 T espectitvel YT BECIUSE DI ot gUrat] Gif o8 Ak b Hbve,
the vibrati,on i sol ator .can, prevent propagation of vibration generated
by the vi bridt iG eSS el r e Her roieb UERF o AT O Git (1
vibration isolation material is a truncated conical one.. Therefore
t he hangi n@’l@fﬁgjﬂﬂrbﬂéﬂl@ﬁq]’s&%%@rﬁ% N & R BT iR G i
according to claim1 can satisfy the requirenents for size reduction
and wei ght Med&@idd o r arfd *&ferl UdttePed QYo Sin i 1P BTt v yiserin ol e and
a position at which a vibrating equipnent is to be installed are off
from each ctthexctursd fdsms itsedy sigitat orhicdn tdchitevey ittt vd oy aits on
isolation effect without fail by preventing contact between the
vi bration issoleatsdon naterial and the vibration isolator body. [0018]
[Effects of the Invention]
[GO17]
Features of the present invention are 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
a hanging bolt for hanging down an vibrating eguipment
generating vibrations to carry a load of the vibrating
equipment; a vibration isolation material provided
between the upper edge section and the lower edge section
of the beody of the vibration isolator 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 isoclator body and

between the vibraticn isclation material and the hanging

10



The invention according to claim2 provides the basically sanme
hangi ng type vibration isolator as that described in claiml.
However, the vibration isolator body conprises a hollow and
rectangul ar franme body having the upper edge section and the | ower
edge section as well as a pair of left and right side edge sections.
Therefore, in addition to the effects as described above, the

vi bration isol ator body does not have the portion of the cantil ever

support as Jhat JdLthe hady, asgdeseribed in . Patent docypent, L having
en V|éQed a

t he horseshoe Torm in the horizont i‘rection, so that

the vibratipn isolator_body .i.s nore excellent. i.n the strengt and
t he possi biq%lstcfjl%se%e P ow 1hheatwtk?‘urea chfrhelrsopjoapicfron%ar%t}:bﬁee‘g?rgﬂ to

bendi ng or wel di ng undergo pl astic deformati as_tine goes, by and
the upper EIGPSECLITh U I A Tovt Gt et (00h R OFIRE Hndiext ends
toward the side edge sections. Because of the _advantageous features
as descri b&FEBRAEIT + hEVRAAGERG ey péTv EHEELFet £88Masr ths yieg atien
i mproved durability, and for  this reason enabl es reduction of a
t hi ckness &drfi®latdgymatefritgne 34 B dtTWIEa bl stgricglpory. Therefpge
invention according to claim3 provides the basically sane hanging
t ype vi br attihen haggliatort vz tvhdir ateisor i ral d oo idest ey a@itrm 2. I n
the vibration isolator provided by the invention according to claim
3, the vi bratvieoniicgoleatdordimat drd atldisn al cmn sprismy ithawhi ch the
coil dianeter beconme smaller as it goes farther fromthe upper edge
section or rehgilrewvemteddrrsecitaenafudtiervidmdtwainghts ateatuort body .and
Because of the feature as described above, the vibration isolator
provi des, igveaddiHdrom tppding @f feTtam asdascrHidied ahove,pddicion at
following effect. Nanely, the vibration isolation material insures
which a vibrating equipment is to be installed are off
from each other, the vibration isolator can achieve the
vibration isolation effect without fail by preventing
contact between the vibration isolation material and the
vibraticon isolator body.
[0018]

The invention according to claim 2 provides the
basically same hanging type vibration isolator as that
described in c¢laim 1. However, the vibration 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



t he higher effect of preventing vertical vibrations as conpared to a
solid and high density type vibration isolation material that
consists of the rubber material etc., and can prevent propagation of
vertical vibrations generated by vibrating equi pnents. Because of the
feature described above, vertical vibrations generated by vibrating
equi pnents are not anplified by nenber materials having a relatively
smal | thickness and easily vibrating in the vertical direction such

s a 11 oor sl On i LGS A0GESE L] O DU Y% SaHaed g

vi brati ons being reduce hout he T nvention
according t.o c¢laim4 .provides,.the hasically.s hangi.ng .t.ype

vi bration iléjo?;C eoP%&%%a aqLdéjslc]ﬁ'ﬁ%_‘elc?q’n N éﬂﬁ%ﬂecqen ‘%T}Ijelg‘%ﬁlbcg%ti on

i sol ator pr,ovided by the .invention according tq claim4, eithe ne
or both of (ARG HRBE (1S M (HIE M 4 bl GHmBUdt fd He
entire coil spring .or a portion of the sane. Because of, the feature
as descri b&® 1t%he shaifdithg @Y fé1aki orhst i HF o IR oM addi ti on
to the effects described above, the followi ng effect. Nanely, when a
coi | spring4s sctschiiedentd g Mit sl ddinghriersie MLasiga he coi l
spring, there is no risk that a finger, a machine tool, or the |ike
i s inserteddafistoatieorcad tsipre rgpasy b strakeshe WRRST iatkls esegteiductdon
of worker's injuries and the inproved safety in the installation

wor k. | n addigt ilowera ediost arece: et wedivrangpagid icort anltey & caranichgsrd i s
buried and a position where a vibrating equipnment is installed is

rel ativel y dialegedgzo devati,orevenBebansthe fvicheatdoanicagkater fiesthaele
installed in the state where the hanging bolt is set with the
extremel y iancldegwed ipest wyvd, hahy aidion itsgatanadyrandd e @oi |
spring never contacts each other because the bag-forned elastic

material s Gowerrdshe Heoiilmpvidty.duBegausiae of drhe faatiries destddbed
above, vibrations propagated fromthe vibration isolator body through

the coi |l s 40 Ahedtang] i holdhjang dedyspd by, dikgelastine
materials, which mnimzes inhibition of the vibration isolation

effects. [QQ%gbtion isclator.
[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 invenitiicn according to 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 secticn or the lower edge section of
the vibration isoclator body. Because of the feature as
described above, the vibration isolator provides, in
additicn to the effects as described above, the following

effect. Namely, the vibration isclation material insures

12



The invention according to claimb5 provides the basically sanme

hangi ng type vibration isolator as that described in claim4. In the
hangi ng type vibration isolator provided by the invention according
toclaim5, 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 displacenment of the
coil spring in the horizontal direction and a rubber boot set on a
bottom ed of,_ .t Vi ti.ond ' i.al__and._.cQver. the
ntiro vi ot OH TEd ST et bR RO Ne S e RS ¢ he
configuration, the, rubber cap, can restrigct displacement of .the coil
Soring i n (ARG, Gt &1 SISk Erich TRl (e TUBb e B0t RERVEE: t he
entire coil, spring fromthe outside, thus the vibration isolatio
eifects as TELGT DB SV Doitg adlASGES [JosBF ruober frrberia

i nvention according to claim®6 provides the basically sanme hangi ng
type vibraitén /i SEIGRE" KRR RFSBEIFET G Hny et iQadi i Prate- &is | n
the vibration isolator provided by the invention according to claim
6, the vi bagmegRtiesoon Vdk nrdtie @qq@ﬂﬁtﬂ%heée%uﬁﬁeoﬁpgé? éageure
section side of the vibration isolator body, a |large hol e through

whi ch a sodlestcridred @lpoofe a isawdcatloolibirgrt itdrghtaamiarpt@dimy f or
setting the vibration isolation nmaterial can be inserted is forned on
t he | ower eddgeagdcid emudfprtene sviadyreatricdn amgolistierd odynerdred: a hangi ng
bolt jointing the vibrating equi prent to the vibration isolator body
IS Insert ecthatlrrdudls theerim @ ard aitd varlvesired It aHilvknedey atridoreasily

i solator body. In addition to the effects descri bed above, both the
nut used f aribsefttiingg ithend biesatdien li sdlraidonnrahetd als 0 fle uppeb
hangi ng bolt and the nut used for setting the vibration isolator
body to thed ewarrdkan@ides PAH1borgnnesiLd donra 8 Ri-Alddo bgnui pnent can
be tightened with a power tool. Because of the features described
above, the Mihratid ib%qlr%t e KRS dire fy:abl em of the above (2)
described in [Background Technol ogy], facilitate the work for setting
a hangi ng t[BOFb%O‘ﬂi bration isolator, and reduce the cost required for
installation of 'the vibrating

The inventicen according to claim 4 provides the
basically same hanging type vibration isolatcr as that
described in claim 3. 1In the vibration isolator provided
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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equi pnents. Furthernore, because a hole provided on the | ower edge
section is large, a freedomdegree for the installation angle against
the vertical surface of the hanging bolt suspending a vibrating

equi pnent becones hi gher, and even when a di stance between a position
of an insert and a position at which the vibrating equipnent is
installed is large, the hanging type vibration isolator can easily be
set, thus the vibration isolation effect bei ng achi eved. [0023]

The invention I%b ‘H{é% t q(iJ[c 'an ﬂ%sr i hell’l(%aflslj C%l la?{ﬁrﬁ%r% N the

hangi ng type V on |so ator as Sser beé

vi bration |solator pravided by .the i tian accordln to claim?7,
the upper ddWE SEG T e tlﬁ]et\ﬂ%rlm”ﬂ&ﬂ G4t o1 Hudy Bnddfheion, a
vibration isolation material are fixed just bel ow the |nsert buri ed

in a struct¥cdPIFRaRE BER? i EE WO tRETFaRg ig 5ot i Gi&kednd

Because of the features descri bed above, the vibration isalator

provi ded by 96 LHtaehn tihi eade SHALRG 8 @idmeRt provifgd 2 ileaddi ti on

to the effects described above, the following effect. Nanmely, at

| east a hafgilag ysilty dar@Red Sontt@athe avieserthemndhe Wikration

isolation material fix to the hanging bolt can be installed in the

subst ant i alisplaératri ¢l tdi ectinmta [Mieat éfrortdie tsiebd bitatricortHesol at or

can solve the problem of the above (3) described in [Background

Technol ogy hazwd nac ficdve itshesext briath e softatdnel yefifredtisied tdeaiturfegi | .

[Brief Description of the Draw ngs] [0024] Fig. 1 is an

expl anat or yhel edhrdtustr dtdaig tidie beicgt ervhere tdewe thangiing teper

vibration isolator according to the present invention is used;
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 wvibration isolaticn effects.
[0021]

The invention according to claim 5 provides the
basically same hanging type vibration isclator 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 isclator body and
covering an upper portion of the coil spring for

restricting displiacement of the coill spring in the

herizontal direction and a rubber boot set on a bottom

14



Fig. 2 is a front view show ng a hanging type vibration isol ator

according to an enbodi nent of the present invention;

Fig. 3is

a cross-sectional view showi ng the hanging type vibration isolator

shown in Fig. 2 in the state where the vibration isol ator

is cut

al ong the vertical surface passing through the center thereof; Fig. 4
Is a front view show ng a vibration isolator body according to the
enbodi nent of the present invention; Fig. 5is a front view

show ng a ‘é'dg’ at 'fO’%HhSQ)fbtfaoﬂcﬂﬁtl%rdlaa' ﬁiéf};@leall’and eﬁoveﬁé%at ds

a perspectiv

view show ng a ration |so ation nmateril

entire vibration isolation 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 isolator as that

described in any of claims 1 to 5. In the vibration

isolator provided by the invention according to claim 6,

the vibration isolation material is attached to the upper

edge section side of the vibration isolator body, a large

hole through which a socket portion of 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 wvibrating equipment to the vibration

isolator body is inserted through the hole and is

arrested to the vibration isolator body. 1In addition to

the effects described above, both the nut used for

setting the vibration isclation material to the upper

hanging bolt and the nut used for setting the vibration

15



Fig. 7 is a front view showing a rubber cap as a upper elastic
material in the enbodi mrent of the present invention; Fig.8 is
a front view show ng a rubber boot as a |ower elastic material in the
enbodi ment of the prevent invention; Fig. 9 is an explanatory
view illustrating the state where a hanging type vibration isolator
according to an enbodi nent of the present invention is fix when a
position of an insert and a position at which a vibrating equipnent

is install e_L%oa_L ecoq:| %%cﬁzcecqi ftfh%m % Ceh: (%;[ r?lrgr:glné; bolt co ecjto

expl anat ory VI 6w Show or Tixi ype V|brat|on

i sol at or acc rd|n 0 an enb |nen of .t re ent nventlon

o T SR R e H B R e b &%@?ﬁ&”ﬂf@? S B e 1St ng
| anatory, vi ew

type vibration isol 12 is an ex
Showi ng_ o S5 BUG i iy S ey e R o R RGeS

isolator can solve the problem of the above (2) described
in [Background Technology], facilitate the work for
setting a hanging type vibration isolator, and reduce the
cost required for installation of the vibrating
equipments. Furthermore, because a hole provided on the
lower edge section 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 peosition at which the vibrating equipment is
installed is large, the hanging type vibration isolator
can easily be set, thus the vibration isoclation 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 vibraticn isolator body and the vibration
isolation material are fixed just below the insert buried

in a structural frame body into which the hanging beolt is
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Fig,. 13 is a view show ng anot her exanple of the state where piping
is hung down with the hanging type vibration isolator according to

t he enbodi nent shown in Fig. 1. [Best Mdde for Carrying Qut the

| nvention] [0025] A hangi ng type vibration isolator according
to an enbodi nent of the present invention is described in detai
below with reference to the related draw ngs. [0026] <Enbodi nents of
the Present I|nvention> A hanging type vibration isolator

di h ' ' ' I # f Fi
1o Fig. gersed IR A AR T AT B Rl °

state where .t he hangi.ng .type vibratjon isalator according to the
enbodi ment it tel&m(fji la>l1ﬁpoﬁf Pgirgo'v ,eCQibd’n K@ rléb\?eéjgcelrﬁrg 9Fding to

condi tioner _as an exanple of a vibrating equipnment_generating .

Vi br at i one CLANd fare EaRee Shumehls O it o8 4R BT AR
hanger as an exanpl e of the hanging type vibration isolator_according
to the embda¥Ent .Fhks IHIRVING mifeck - t Hamgily  c8hdil€RSke? REY4NHung

down fromconcrete slab CS with
belt screwed into the insert and a vibration isolation

material fix to the hanging belt can be installed in the
substantially vertical direction. Therefore, the
vibration isclator can solve the problem of the above (3)
described in [Background Technclogy] and achieve the

vibration isclation effects without fail.

[Brief Description of the Drawings]
[0024]

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

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

Fig. 3 is a cross-sectional view showing the
hanging type vibration isclator shown in Fig. 2 in the
state where the vibration isclatecr 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 131 and a | ower
hangi ng bolt B2), 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

condi ti oner. AC or_ pipi.n r the like f.or the air conditiqner AC via a
vibration i°$ yataiC(‘flr%J rr%dtnglr %51 B S ih@é{fnhe&teio Al i PEeElse of the

configurati,on, the vibration isolation hanger can function as a
hangi ng tyg&\a¥r&on i sol ator for preventing propagation of
vi brations generated by the air conditioner ACto the concrete slab

CS by absorbi ng Feidnl y ti¥e avérdal’ 1¢h SRawdi e Pe M@t 49 i s to be
noted that, because a whole screw bolt with the nom nal dianeter of
10 i s generdlaly tisad mes arie hdiyifygmais 1 'bot h t he upper hangi ng bol t
Bl and the |ower hanging bolt B2 shown in Fig. 1 are bolts with the
nom nal di anet er Fag.10. st & perepdicdsy st v isay shieatingl $o idiras iint h
the nom nal dianeters of 3/8, 1/2 or other may be used in this

i nvention. is@028)Jion material in Example 2;

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
inventicon;

Fig. 9 is an explanatory view illustrating 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 explanatcry view showing step 3 for

fixing the hanging type vibration isolator; and
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Fig. 2 is,a front view showing a vibration isolation hanger, and Fig.
3 is a cross-sectional view showi ng a cross section of the vibration
i sol ati on hanger cut along the vertical surface passing through the
center thereof. AS shown in Fig. 2 and Fig. 3, the vibration

i sol ati on hanger 1, which is a hanging type vibration isolator
according to the enbodi rent of the present invention, mainly

conpri ses a hanger box 2 which is a body of the vibration isolator
supporting a Ioa%iof_ﬁgeiair condit'onergA%n%@ fer ta Fﬁ%.O%)% taper

H . . R . V1ew S10W1 er .eXal
coi | spring 3 whi'cH i s a™'ViBrati-on Si'solath 6A mater it Set

hanger box % for absorbi.ng vihra ionscggused é_]r}ihehair.con itioner
AC, a rubb&F3¢Ep AT SRS ﬁ’éjtngel S @lr’?g% Cal"AEdie & 5E ween
this taper coil spring 3 and the hanger box 2; and a rubber boot 5
which is aVe®&ard o8 dSAlA et &GRSR B& iden TREFFET SHATspPi ng
3 and the hanging bolt B2. [0029] (Main body of vibration isolator)
Fig. 4 is dl@i-ed-showing a conponent of the vibration isolation
hanger 1, nanely the hanger box 2 which is an enbodi nent of the nain
body of vibration isolation is shown. As shown in Fig, 3 and Fig. 4,
this hanger box 2 conprises a franme body fornmed by bending a rolled
st eel sheet[Beet dtodst riget iCarnyomky C8S400)k iImverda dwolll ow rect angul ar
form havi ng an upper edge section 21 and a | ower edge section 22 and
al so havindgda2agir of right and | eft edge sections 23, 34 (nanely, a
box-1ike formopened in the front and back sides). This hanger box 2
is used to carrypahheadnef thhe aibreqidint iiereEtAC according to an
embodiment of the present invention is described in
detail below with reference tc the related drawings.
[0026]
<Embodiments of the Present Invention>

A hanging type vibration isolater 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

e A EAD R X e TR

hanger box 2, anﬂ t he ypper. hangi.ng It Bl g:?thv\hol e screw. bolt or a
hexagon puf9dl t-Akicth lﬁ’&ﬁb%&lt Fdmettdrd §feLBRER D9 e &
t hrough the upper hole 2l1a with a _rubber cap described hereinafter
set insi de f&edP. tHe (@G E SHakd © 5 RYo & oIS e dni it Ca
prespecified diameter (the diameterGn the case shown in the figure =
25 mm) is preédilged iewarie Towerreddgersdectingiraddedal @ ssckettdit i on
of a power tool for tightening a nut screwed on the upper hanging
bolt Bl (R&Fewittdr B gprebPeaddn doe spassed gelegdh ot B9 A owerrihaihe 22a.
[ 0031]
before depositing concrete.
[0027]
A vibration isolation hanger 1 is set on this
hanging beolt, namely between an upper hanging bolt Bl and
a lower hanging bolt B2 and elastically supperts the air
conditioner 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. If 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 belt 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 bolts 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 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 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 B2 in the inclined state. Thus, a freedom for
installatiq_qwtg%1 ne higher, and a nut can be tightened with a power
tool as described below, so that the time required for installing the
vi bration y%ﬁégion hanger and the air conditioner is substantially
shorter than t Jt required in the manual work. [0032] In the exanple
descri bed above, f.he hanger 3px %u was g&%ﬁ.fron1a.rolled st eel sheet
(SS400) general | ¥ '3sed for Zodhstrudticdh SRR Dt EFatdcs i al for

t he hanger box 2 is not limted to the steel sheet as descri bed
above. Any TFEHLA” MPISE uSE didhe dohd (9IS SRR TR G tatES Al
has an all owabl e tensile proof strength sufficient for supporting a
quarter of SRAGdd o G hETRGFHPHET e Wk addsd vierlatiipn dianger

conditioner is supported by four hanging bolts). [0033] (Vibration
i sol ati on ﬁaﬁe@ﬂémp the vertical surface passing through the center

therecf. 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 isclatcer supporting a load of the
air conditioner AC (Refer to Fig. 1); taper coil spring 3
which is a vibration isclaticn 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 BZ.
[0029]
{Main body of vibration isclator)

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 showng a taper coil spring 3 as a vibration
isolation material in 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

t he taper i ri 3d et ge.not al how ngesonance.wth
the vi br at LandanE Hod By e FrEBRaTe Bher ACTRPRiBRe 1 ehitncy
of about 20 Hz (for instance,. to 14 or .bel ow and, preferably to
Che range PFOInAR: 2 (OB AT & dogip boay Lol Bhn g 'S
this taper caqil spring 3.is set under the upper edge section 21 of
the hanger T5oacos iteSh ARy op LI Bel STl nara o and 5 &
fixed to upper. hanging bolt Bl_inserted through the upper hole 2la
with a bol 6 BWEESRGERE VAR thie dshé RERATGBH St IBecduse
of the configuration described above, the taper coil spring 3 can
absorb vi be@d énd QErierstdsd IRFtERD priopagattdd S taitte aigalr of
conditioner AC (Refer to Fig. 1) via the I ower hanging bolt B2 and
t he hanger W@t afnidk lted tt widgd gt ivnsgidyg B9l t(rBMeltvhus thax-1like
vi bration not being propagated to the upper hanging bolt Bl. The nut
for fixingficgma cgeuisice inutthes fShown amdl tdee if isgudess) whifkbh sdbesgrot box
| oose due to such causes as vibrations. It is to be noted that
a hexagon pushs mgedraye kerusedh dsddhe fupper shangiorgiibaldnedt At pl ace
of a doubl e nut.
(Refer te Fig. 1). 1In use, the hanging bolt is separated
to the upper belt 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 BR2Z,
so that the hanger box 2 can elastically suppert the air
conditioner AC. 1In addition, an entire form of the frame
body is slender and compact, so that the vibraticn
isclation hanger 1 can be installed even in a narrow

space.

[0030]

A upper hole 2l1a 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 iis 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,

narel y as id.sdods dounvand:, Aosidd an diore aad Adithed ghl pehall i ng

t he taper rubber spri are the sane ‘as those describ
1, so that .the, description.is 'tt'gﬁ]gf% o %is.de cribq_16
above, eacﬁla&fd't ﬁeﬁ\ﬂwgerrat O(;he iz?g% zﬁjlet &5 zae]cslftf‘seeCid JT‘?"@S(Ca%IQE
and Exanpl e 2 has an external formwhich is a _truncated _conical one
with the diddmedeseéBnihs GREGUAPPY shEI FBR A49PFSgTes SdBinward, and
as shown in Fig. 1. Therefare, even when g position for installing
t he ceil i ngL4: P AN 4 PES SV SGCHIRY 294 7P e sagGket
condi tioner AC are displaced fromeach other and the | ower hanging
bolt is foleatdlany oferd WWe fark AcIfiate d isdsauria darfd e sAtsvRd om
isolation hanger 1 is fixed in the state where the hanger box 2 is
slightly indle neden hancdper bheditl Blpr(fefex ded Hige tldbercarubiiser
spring 3' each functioning as a vibration isolation material sel dom
contact wi phstslesl Hanrgerghbdhe?, 1l awers e Vider.ati on isol ation ef fect
bei ng achieved without fail. [0037] A material for the
vi bration i[®8@I3dt]i on 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 alr conditioner AC are displaced from each other, the
air conditioner AC can be installed with the wvibration
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 tool as described below, so that the time
required for installing the vibration isolation hanger
and the air conditioner 1s 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 descri bed 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

propagat i on,Qf r\efd iﬁ%&l &’é?sogfﬂéﬁg%gé&mé & (fss%?ﬂﬂit te(j;%ﬁe{ﬁ@%eqﬁeed

conpared to a S?]Id an vi bration 1solation ma

¢ bb : Co : . teri
Fabber oned ok G TARIESArT S hn Bnar Y A A e T
[0038] (First astic

t.er.i.al Fig.., 7.is.a front vi.ew show ng
a rubber c p°x4 aslsar?oéﬁzglr%ﬁ[}léteo e ft“lbfestSteq(‘]9 tslhceeﬁataesricg S.cr'llﬁfesdsr ubber
cap 4 is made of el astic resi rubber material) such as.eth éene
o oyl ene. GYGHE coBbRy HaF CEaBber =V EBBVIREE At TRE " SAONA LARTFEGE by thRd
Fig. 3, a hooking _groove 4b is formed in an upper_ section 4a thereof,

and the | oWErtedectli P AEhE LeERY-9 1968 (48 F9RIEr covering

t he upper portion of the taper coil spring 3.
sufficient for supporting a guarter of a load to one

hanging bolt (in the case where the air conditioner is
supported by four hanging bolts).

[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 isclation 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 secticon 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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[ 0039] The rubber cap 4 is fixed between the upper hanging
bolt Bl and the hanger box 2 in the state where the hooki ng groove 4b
in the upper section 4a is set inside the upper hole 21la of the
hanger box 2 and the upper portion of the taper coil spring 3 is
accomobdated in a cap-like portion of the | ower section 4c.

Therefore, the rubber cap 4 can reduce vibrations propagated to the
upper hanging bolt Bl. Furt hernore, the rubber cap 4 covers

t he upper qqﬁﬁggn of the taper coil spring 3, so that can al so
function to prevent positional displacenent of the upper portion of

the taper coil sprLi in.t or,j zqnt.al . directjqn. C
elastic materialj Wt Ir':—lingl.ﬁgh i 33 ’a%?l ﬁ%ntt%ﬁegwéﬁgwskgq;}% ua(bb§zsr Q%gcot
5 as an ex%n%ee (%f e’the secon eeI %stti.% leri lt‘ eThias r ubber ot. 5is
made of el &FE &S MPETEh A% EE Fro®i ene diEEeE e 5561 ymertd @
rubber (EPDM resin), and has .a reversed truncated coni.cal, formwth
the ext er n&lREANEER: Toflo5 et e 6 150 G6h ‘dnd ol dt eHaRs
di aneter of 25 mm at the bottom portion as shown in Fig.. 8 and Ei%
3. The topP8%Ppen Pd Bds 1@ 54d-ad Kk @gh the upper hole 2la wit

a bolt screwed onto and with the upper hanging bolt Bl.
Because of the configuraticn described &bove, the taper
coil spring 3 can absorb vibrations generated by and
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 loose 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 isclaticon material used in
Exampled 2. The taper rubber spring 3’ used as a
vibraticon 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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boot-1ike) formfor covering the entire taper coil spring 3.

Furt hernore, the rubber boot 5 has a bellows section 5b froma
position below a space 5a for fixing up into the rubber cap 4 to the
bottom surface, and the bell ows 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 5c of the rubber
boot 5 for preventing abrasion caused by contact with netallic parts

such as a nut,QuriRY dhe Shi didig MRt L@ .ch the dﬂ;*ﬂ{escefﬂ MeMarher 5d
has a dianeter of 20 mm and a thi ckness of mm and al so has a hol e

Wi t h. the d'g?%%:)%rll?; Jierzmatsh rlcﬁu%e\@h f%r}t%fe%gflr%ms %?etr (eéfﬂ}%

hangi ng bol nom nal aneter can rte

[ 0041] Thi s rub%ethbo%y he tap er 0|I spring 3

5 _acco dat es t
descri bed ab5§eoghglls fixed .“@er.%érg% oPthe'lome portlon 4c of

t he rubber , s fixed to a bo ton1 of. t.he u er hangi ng
bol t descrﬁﬁg% W& %WPPF iRE ToBed %%%S & deshA g't i
descri bed above, the rubber, boot 5 can reduce pr opagati on of

vi brations ttaé’etrhé“@ﬂ?ﬁé?r SPEIHN91 3 WRET S8 FeMfedT (e SGp e Bdted iand
the taper coil spring 3, wthout inpeding extension and shrinkage of
the taper @&qmpéﬁrﬁnQSQ thgitt Féensies c e Liber Bddttesi-covers the
entire taper coil spring 3 fromthe outside. Therefore, there is no

possi bi ity O0R&l a finger of an installation worker is held between

spiral coils of the spring, which also contributes to inproved safety
for the worker. BB04Rpcribed above, each of the vibration isolation

materials used in Example 1 and Example 2 has an external
form which is a trunceted conical one with the diameter
becoming gradually smaller as it goes downward, 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 3’ each functioning as a vibration isoclation
material seldom contact with the hanger box 2, thus the
vibration isclation effect being achieved without fail.
[0037]

A material for the vibration isolation material is

not limited the hard steel wire for spring and the
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The relative positional relation between the rubber cap 4 and the
rubber boot 5 may be reversed in terns of up and down or inside and
outside. The structure is not limted to the one described above in
whi ch 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 Iinited

to rubber, And.any el A d@tﬁ%é&ﬁ%@:&% the el @stie nmalgnial o
t he condltlon that ei ther one or both of the first and second elastlc

T eTials UL LIS SISOl B HAIOTO Ut Wl Handisol atl on

mat eri al , ext ensi on "an ri nkage o rat|on
i sol ation ggterl d have the durablllt aln%h?repetltlon %ed

extensi on and Shr dr;?’kag:?eeS [6043]° P ocedqurt 5055 T e 45 Bh

Sl ati on %%232»@ Ao Ry i e 1 ﬁ' bttt ¢ Hrahou.
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
coll spring 3 and more effective for attenuating vertical
vibrations and preventing propagation of vertical
vibrations 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.
[6038]
(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 secticn 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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<Step 1> At first, a hexagon push-bolt or a whole screw bolt
wi th a double nut previously screwed thereon and cut into 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 vibration 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 uyppergjhanging bolt Bl is used, even if a position of the
ceiling insert Tl buried in the concrete slab and a position for
install ation of L& ity oner, : j (o I, ; ,
t he positional d?IE%I ?Sgﬁgﬁ?@é nqbgsa?gg%%ﬁtﬁeﬁy%&éam ge%?%n%tﬁ%r
vi bration isgl.atj,0 ial_ | : eil.d [ t .. and
setting thlg%lqécwgrl h%él%ft% gjoaldtg%?nﬁg %\(l)vﬁt[?gcr}]% ogv\%&q% romq{ehet Sver
hangi ng bolhtO [ nt he xjo%%lei Iy distacte. Therrefs%rcq:i. it is .possitbl.e t.0
install the \?lkbrgtigon i'Solat i'dh rpaet eFRAls %50 Tivat 4tahelsdisreectjinc§nlqen
whi ch the yibration isalatj.on terials extend and shrink will becone
Closer as it SEDHtosSs @1 dne T HARER diPed o B ARRSof ¢ ho
feature, it is possible to efficiently prevent propagation of harnful
vertical vPOFEHShL R & ehd & FuGUralSH e Dbddy AP TP HAF%RVE tthe
vibration isolation effect without fail. [0044] The | ower hol e
22a provi d6@Por itfe HgkeioTe fde Hectivie 2 25Tt itie 4angdresetozehasNehe
size allowng insertion of a socket of a power tool used for

ti ght eni ng rabimgtr C@P & Fead Hesiuadeory idfrag Ieayagoreaesti-dsbIt) € ewed
onto the upper hanging bolt Bl, so that the vibration isolation
hanger 1 cappeasiHandied ibcdd tBd -t 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 sulbsttartrmaldey sher trempielre daipnd rceguwirrsed Heorupare r

pertion 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 bcot 5 as
an example of the second elastic material. This rubber
boot 5 is made of elastic resin such as ethylene
propylene diene copolymer 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 B2 to the vibration isolation hanger 1.

Al'so in thciShefke)batas e dhel& d S P Rstar! 8- dndgle d hfo |10V@r1ng

hangi ng bolt B2, a nut can be tightened wth a power "t ool

makes it passi Ph?th@rﬁ@%ﬁe@hbhﬁhbgﬁ Legw Bed Eoy b'%itl%h' a%'e%@lon

5b from a position below a space 5a for fixing 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 5c¢ 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 also 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 accommcdates 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 boot 5 can reduce propagation of vibrations to
the upper bolt 1, when set between the upper bolt 1 and
the taper ceoil 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
hanging bolt B2 with a nut screwed onto the | ower 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 fromthe concrete slave as a structural frane body being
conpleted. Also in this step, the nut can be tightened with a power

tool, so thatddt do?_lp%%ﬁ:'lm(% j‘qitrd?r(”t-)hé Qnﬁégqrcreen therbirgRel e%b&%dls
for the instal lation work ut also to easily adjust a horizontal

l'evel of the, orssC_L di dpr?:%ratA% ﬂlq%gr]h %‘?{/iﬁ%{rsgﬁlg%ﬁw%ﬁief he

vi bration |solat|o ation

ronoer L % AL LER M S o A g e
oxternal T e Y ALk Pl A, LAl (G dover ool
[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 outside. 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 material 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 fixing 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
vibration 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

acci dent dyrd 10,16 WRIHG 0T d NRtl iy the 1 ansfe LOde SR ig; 3 And a
nut is tightened thereon. Therefore, the possibility for a worker to
get injureddnsyesdhe inproved safety. In addition, a position of
the ceiling 1nsert and a position for installation of the air
conditioners%% aﬁg,substantially | arge. Therefore, even when it is

|

necessary {6 ihstal | the vibration isolation hanger 1 by extrenely

inclining the |oyer hangin olt B2, becayse .the taper coil spring 3
e coverad wit h fie TPiter SbdariagoT FESATTE Box % AHR & RS pGoLt
coil spring 3 neve irectly contact each other, so that vjbrations

pr opagat edgﬂr%té}nat ug%?géw B ARUL Ih S Tt A9 ey iy Fho tHe

| ower hanging bolt are reduced by the rubber boot 5, thus the
vi brati on 231G R et fle 9 heilfy infred&ad 1in%q he ceiling insert TI

provided in the buried state in concrete slave which is a
structural frame body with a power tocol (such as, for
example, power nut driver) and a socket for setting the
vibration isclation 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
positicnal displacement can be accommodated by placing
the vibration isolation material just below the ceiling
insert TI and setting the lower 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 isolation 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 the nut used for fixing
the hanger box 2 to the |lower hanging bolt B2 can be tightened with a
power tool. Therefore, manual works for installation are reduced, and
a work load for fixing the vibration isolation hanger 1 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
installati I Jbaéz% j]N ; he cir
conditi one(ré&,g%ra%eeglgfr%gs qﬂébsréile# \.Neﬂlyher e ot{rlg?rpgjvﬂeﬁhdeﬂgﬂatﬁ}s%%n%le
bet ween a L [ t I{4ng dnsert [ ' .
position a&q\?\#nritaﬁ%trﬁste t\zgélqrtq‘ltcéong}l%tLlﬁjgeﬁ‘{efrar![A(l‘:I 'S t(%oqla ia%ls aci :ag:kﬁrsbqiegrge,
the vibratiqn isql ati.on hanger, .l can easily. he installed with the
Vibration {08 dEten i ect A iSIod ot Tt Tds0) The
hangi ng tyaz) \/4i4gr ation isolator according to an enbodi nrent of the
present in %5%n was described above assumi ng the case where the
vi bration isolation hanger .1 _.is used as the vibratiaon isolator. Even
Pt he vibrati on TSl Ziesn HAg P ar Bre etk ied 1 CPHe TpGRtad o
inverted fromthat shown in the figures, the vibration isolation
ef fect can BEHEEH Afe®f MotV eIsthdiP® Fe haDritdts didsAldiqvbichanger
lisinstalled with an inverted posture, if a position of the ceiling
insert Tl amg¢extgedi fom fseckaistod] laatiaweoftate wHad dodittl drieming
are displaced fromeach other, it is required to set, in the inclined
state, thea owdr {temg MeasblpoB2 ani tdf tehédrexgmem goidh3rlitg Fragveal
vibration isolation material fix thereto, which may inpede the
ef fects fopntedudiengippent icalgivichriatlitonsl, oo thetcdse deisorathiech
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 cf time. Because cf 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 BZ to the wvibration 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 prment 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 forms and structures can be changed

Wi thin the ijscapa Ofsddie Masende ivhand ion as dif‘ssctadltéedmcrbﬁ hﬁué' ai s
bel ow. Although concrete slab deposited on a deck plate of

st eel - made 1Ry ding d i fexard hed i dfte CASS,AR0MS, il meafpraesent
sla

i nvention |s also applicable to fl'oor concrete In a relnforced

concrete by odlro er AC e and bce%ssg 2 Séoeeéhc[%geg g5 he'r&?ém

and rafter agdna raci ngs for |ng,

body can s vi brat | pent in the suspended state.
The bel | ows 6ﬁ%ﬁ1€§%(ﬁn%g%f¥§ﬂ) boot 5 shown in the figures has

a roundi sh zfnal form but also a nore sinple formhaving a
l'inearly stEGE ed cross section is allowabl e. [ 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.
Alsc in this step, the nut can be tightened with a power
tocol, so that it is possible not only to shorten the time
required for the installation work, but also 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

| sol ator)

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

mat eri al )

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 sl ab
(structuralirfvearmedadyyncHtedCeidriing 1 ngest (idsert )a PRYsBeicdn pBthe

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

(0048]

Furthermore, because the rubber boot 5 covers the
entire taper coil 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
tightened therecn. Therefore, the possibility for a
worker to get injured insures the improved safety. In
addition, a position cf 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 isclation 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 isclation effect being impeded little.
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[ Type of Docunent] C ainms WHAT IS CLAIMED | S: 1. A hanging
type vibration isolator for preventing vibrations generated by a

vi brating equi pnment 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 prent generating vibrations to carry a
| oad of the vibrating equipnent; a vibration isolation materi al

provi ded between the upper edge section and the | ower edge section of
the body ofr4dygvibration isolator and capabl e of absorbing

vi brations generated by the vibrating equi pnent; and two el astic

materials, namel . uoperand | oues ehastic MRLerAls Aravded bet ween

the vibration isolation matéria he vi i'on i'so ody and

bet ween the .vibration isolation terial_and the hangi | t

especti vergb=H Yo} g AR osh et e e A bt

external formof a truncated conical one. 2. The hangi ng type
vibration P8t &% 1'% HIEE R & F % DS IR G N

i sol at or body cgggrises a holl ow and rectangul ar frame body havi ng

the upper &fge FLctG38h Pehd 1B atge Bect iIRGY s R4 - adhgrgiicor of

et manual works for installation are reduced, and a work
lecad 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 isoclation hanger 1 can
easily be installed with the vibration isclation 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 isclation hanger 1
is used as the vibration isclator. Even if the vibration
isolation hanger 1 is installed with a posture inverted

from that shown in the figures, the vibration isolation
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and right side edge sections. 3. The hanging type vibration

i solator according to claim1 or claim2, wherein the vibration
isolation material is a coil spring in which a coil dianeter becones
smaller as it goes farther fromthe upper or |ower edge section of
the vibration isolator body. 4. The hangi ng type vibration

i sol ator according to claim3, wherein the two elastic materials have
a bag-like (cap-like) formand either one or both of the two elastic

materials ovei-tt heed el @ R0r 1bRBvAL, t NRefOLheSREbREt10n ,
5. The hanging type vibration isolator according to claim4, wherein

the two el agiG JTRELH A% ANE 5 ri'x‘%lo% 11620 580 O L& RReY P%%%ne

section of the vibration isolator dy and covering an uppe poytldn

Of e ol o K0 iy os! thel kg Splacem of he, cal) sprlng i

1 i r 20100 3000 IS al, 20 SRS, WO S LS Mt

'S0l ati on FECE CHPGTS Rixdd FEEHE s Bige Holtior AIg S Srse:

vi bration isol ator body; . a hole having a size allow ng

i nsertion &€ Q& 3FGHNBRGE BpoHe (tHS O 1t iSgHteRl ng 35

nut for fixing the vibration isolation material is formed on the

| oner edge as @Gt 160 tHFe l@thoat Mgt Sddilationr Bd@retend which may
impede the effects for reducing vertical vibrations.

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

Alsc it is to be noted that forms and structures of
the components and members of the hanging type vibration
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

alsoc applicable to floor concrete slab in a reinforced

concrete building, iron braces and beams in a steel-made
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a hanging bolt for jointing the vibrating equipnment to the vibration
I sol ator body is passed through this hole and is fixed to the
vi bration isol ator body. 7. The hanging type vibration
i solator according to claim®6, wherein the upper edge section of the
vi bration isolator body and the vibration isolation naterial are
fixed just below an insert buried in a structural frame body into
whi ch the hanging bolt is screwed.
building, and rafters and diagonal bracings for a ceiling,
so long as the frame becdy 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 alsoc a

more simple form having a linearly staggered cross

section is allowable.

[Descripticn of Signs]

(0052]

1l: Vibration isolation hanger (hanging type vibration
isolator)

2: Hanger box (vibration isolator body)

3: Taper coll spring {vibration isolation material)
3’ : Taper rubber spring (vibration isclation 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)

C3: Concrete slab (structural frame body)

TI: Ceiling insert (insert)

DP: Deck plate
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[Type of Document] Claims

WHAT IS CLAIMED IS:

1. A hanging type vibration isolator for preventing
vibrations generated by a vibrating equipment or
equipment comprising a boedy 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
isolation material provided between the upper edge
section and the lower edge section of the body of the
vibration isolator and capeble of absorbing vibrations
generated by the vibrating equipment; and twe elastic
materials, namely upper and lower elastic materials
provided between the vibration isclation 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 truncated conical one.

2. The hanging type vibration isolator according to
claim 1, wherein the vibration isclator body comprises a
hollow and rectangular frame body having the upper edge

section and lower edge section as well as a pair of left
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and right side edge sections.

3. The hanging type vibration isclator according to
claim 1 or claim 2, wherein the vibration isolation
material is a coil spring in which a coil diameter
beccmes smaller as it goes farther from the upper or
lower edge section of the vibration isolator body.

4. The hanging type vibration isolator according to
claim 3, wherein the two elastic materiasls 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 coil
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 vibraticn isolation 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;
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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 secticn of the wvibration isclator body:; and

a hanging bolt for jeointing the vibrating eguipment
to the vibration isolator body is passed through this
hole and is fixed to the vibration isclator body.

7. The hanging type vibration isolator according to
claim 6, 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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