DESCRIPTION

Title of Invention: HANGING TYPE VIBRATION ISOLATOR

Technical Field
[0001]

Thepresentinventionrelatestoahangingtypevi
isolator, and more particularly to a hanging type v
isolator which is mounted on a hanging bolt for han
vibrating equipment such as an air conditioner, a p
supplying or discharging water, a duct for supplyin
discharging air or the like in an interposed manner
preventingpropagationofvibrationsofthevibrati
The presentinvention provides avibrationisolator
be quickly and smoothly mounted on the hanging bolt
exhibits high safety by preventing with certainty f
the vibration isolator.

Background Art
[0002]

Anapplicantofthepresentpatentapplicationpre
proposed a hanging type vibration isolator of the
above-mentioned type. This hanging type vibration
includes: a vibration isolator body which has an up
portion and alower side portion, is mounted in an
manneronamiddleportionofahangingboltfromw
equipment which generates vibrations is suspended a

supports a load of the vibrating equipment; a vibra
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isolating member which is disposed between the uppe
portion and the lower side portion of the vibration
body, and absorbs vibrations of the vibrating equip
twomembers,thatis,theuppermemberwhichisdis
thevibrationisolatingmemberandthevibrationis
and the lower member which is disposed between the
isolating member and the hanging bolt thus preventi
propagation of vibrations ofthe vibratingequipmen
the vibration isolating member has a frustoconical
shape (see Patent Literature 1).
[0003]
Withtheconfigurationdescribedabove,thehangin
vibration isolator per se can acquire the manner of
and advantageous effects that the vibration isolato
satisfy the demand for the miniaturization and the
ofloadthereof,andacontactbetweenthevibratio
member and the vibration isolator body can be preve
when the position of an insertion and a position wh
vibratingequipmentisinstalledaredisplacedfrom
so that the vibration isolator can exhibit a vibrat
insulating effectwith certainty. Accordingly,the
isolator has acquired favorable evaluation to some
However, the vibration isolator has several drawbac
adrawback that, in mounting the vibration isolator
hangingbolt,themountingoperationisconsiderabl
and time consuming so that the vibration isolator ¢

smoothly mounted.
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[0004]

That is, in the vibration isolator, in mounting th
vibration isolator body on the hanging bolt, alowe
boltsuspendedfromaceilingslab(upperhangingb
topassthroughacircularholeformedintheupper
ofthevibrationisolatorbody, theupperhangingb
to project from alower end of the vibration isolat
mounted on the vibration isolator body after passin
the inside of the vibration isolating member, a low
threadedlymountedontheupperhangingboltfromt
ofthebolttothelowernutisbroughtintocontac
which is mounted in an embedded manner on a lower e
elasticmemberwhichcoversthevibrationisolating
the vibration isolator body is fixedly mounted on t
hanging boltby fasteningusing the lowernutanda
which forms a pair.

[0005]

However, with respect to the mounting of the vibra
isolatorwherethelowerendofthehangingboltis
throughthecircularholeformedinthevibrationi
while lifting up the vibrating equipment as describ
it is necessary to perform such mounting at from tw
placeswhichareessentialportionsofthevibratin
in such a mounting. In this case, itis necessary
andsupportthe vibratingequipmentwhichisaheav
severalinstallationworkersuntilthelowernutis

mounted on the hanging bolt. Accordingly, there ar
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drawbacks that the mounting operation becomes cumbe
time consuming thus deteriorating operability ofth
operation. Further, such mounting of the vibration
requires predetermined amount of space and hence, m
the vibration isolator in a narrow space becomes pr
Citation List

Patent Literature

[0006]

Patent Literature 1: JP 2012-127438 A

Summary of Invention
Technical Problem

[0007]

Thepresentinventionhasbeenmadesoastooverc

above-mentionedconventionaldrawbacks,anditisa
the present invention to provide a hanging type vib
isolator which can quickly and smoothly mount a vib
isolator body on a hanging bolt, and exhibits high
preventing with certainty falling of the vibration
Solution to Problem

[0008]

In order to achieve the object, the invention desc
in claim 1 is a hanging type vibration isolator inc
vibration isolator body which has an upper side por
lower side portion, is mounted in an interposed man
middleportionofahangingboltfromwhichvibrati

which generates vibrationsis suspended, and which
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loadofthevibratingequipment,whereinthevibrat
body has afirst engaging groove which is formed in
side portion by notching andisfittable on a shaft

the hanging bolt from a horizontal directioninas
the shaft portionisinserted into the first engagi
andthevibrationisolator has alockingluginwhi
engaging groove substantially equal to the first en
groove formed in the vibration isolator body is for
notching and which is fittable on the shaft portion
hanging bolt from a horizontal direction in a state
shaftportionisinsertedintothelockinglug,and
where the locking lug is fitted on the shaft portio
hanging bolt inserted into the first engaging groov
lockinglugandtheuppersideportionofthevibra
bodyaresandwiched,fastenedandfixedtoeachoth
of nutsthreadedly mounted onthe shaftportion of
bolt from above and below.

[0009]

Regarding the invention described in claim 2, in t
hangingtypevibrationisolatordescribedinclaim
portionwhichislockablewithanopening-sideedge
theuppersideportionofthevibrationisolatorbo
on both distal edge portions of the locking lug on
side of the second engaging groove.

[0010]
Regarding the invention described in claim 3, in t

hangingtypevibrationisolatordescribedinclaim
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portion in which the locking portionis fittable is
notching on the opening-side edge portion of the up
portion of the vibration isolator body with which t
portion of the locking lug is lockable.

[0011]

Regarding the invention described in claim 4, in t
hanging type vibration isolator described in claim
lockinglughaselongatedgroovesformedbynotchin
sidesofthesecondengaginggroove,theelongated
configured to slidably engage with projections form
upper side portion of the vibration isolator body,
second engaging groove formed in the locking lug is
ontheshaftportionofthehangingboltwhichisi
the first engaging groove in a state where the shaf
Is inserted into the second engaging groove.

[0012]

The invention described in claim 5 is a hanging ty
vibration isolator including a vibration isolator b
has anupperside portion and alower side portion,
in an interposed manner on a middle portion of a ha
from which vibrating equipment which generates vibr
suspended,andwhichsupportsaloadofthevibrati
whereinthevibrationisolatorbodyhasafirsteng
which is formed in the upper side portion by notchi
fittableonashaftportionofthehangingboltfro
direction in a state where the shaft portionisins

the first engaging groove, and a hook-shaped lockin
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which a second engaging groove which is engageable
shaft portion of the hanging bolt inserted into the
engaging groove from the outside is formed by notch
pivotallysupportedonthevibrationisolatorbody

ofthe firstengaging groove, the vibrationisolato
amechanismwhichpreventsthedisengagementofthe
fromthevibrationinsulatorbodyinastate where

lug is engaged with the shaft portion of the hangin
inserted into the first engaging groove, and the lo

and the upper side portion of the vibration isolato
sandwiched, fastened andfixedto each otherbyap
threadedlymountedontheshaftportionofthehang
above and below.

[0013]

Regarding the invention described in claim 6, in t
hanging type vibration isolator described in claim
projection which forms a nut receiver is formed on
side portion of the vibration isolator body.

[0014]

The invention described in claim 7 is a hanging ty
vibration isolator including a vibration isolator b
has anupperside portion and alower side portion,
in an interposed manner on a middle portion of a ha
from which vibrating equipment which generates vibr
suspended,andwhichsupportsaloadofthevibrati
the vibration isolator body has an engaging groove

formed in the upper side portion by notching and is
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on a shaft portion of the hanging bolt from a horiz
direction in a state where the shaft portionisins
the engaging groove, and a locking portion which is
beingcutandraiseddownwardandformsanutrecei
is formed on an opening-side edge portion of the up
portion of the vibration isolator body disposed on
side of the engaging groove, and in a state where a
of a pair of nuts threadedly mounted on the shaft p
the hanging bolt is locked to the locking portion,
side portion of the vibration isolator body is sand
fastenedandfixedbythelowernutandanuppernu
and below.
[0015]

The invention described in claim 8 is a hanging ty
vibration isolator including a vibration isolator b
has anupper side portion and alower side portion,
in an interposed manner on a middle portion of a ha
from which vibrating equipment which generates vibr
suspended,andwhichsupportsaloadofthevibrati
the vibration isolator body has an engaging groove
formed in the upper side portion by notching and is
on a shaft portion of the hanging bolt from a horiz
direction in a state where the shaft portionisins
the engaging groove, and a circular hole having a s
largerdiameterisformedinadeepsideoftheeng
and in a state where the shaft portion of the hangi

inserted into and engages with the circular hole, a
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locking washer is mounted on the shaft portion of t
bolt such that the shaft portion passes through the
locking washer, and the upper side portion of the v
isolator body is sandwiched, fastened and fixed by
nuts which is threadedly mounted on the shaft porti
hangingboltfromaboveandbelowwhileinterposing
between the upper side portion and the pair of nuts
respectively.
[0016]

Regarding the invention described in claim 9, in t
hangingtypevibrationisolatordescribedinanyon
1 to 8, the vibration isolator body is formed of a
rectangularframebodyhavingtheuppersideportio
side portion and a pair of left and right side port
[0017]

The invention described in claim 10 is a hanging t
vibration isolator including a vibration isolator b
is formed of a hollow rectangular frame body having
sideportion,alowerside portionandapairofle
side portions, is mounted in an interposed manner o
portionofahangingboltfromwhichvibratingequi
generates vibrations is suspended, and which suppor
ofthevibratingequipment,whereinthevibrationi
has afirstengaging groove which is formed in the
portion by notching and is fittable on a shaft port
hanging bolt from a horizontal direction in a state
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aU-shapedengagingframebodyformedofbothside

a connecting portion which connects the both side p
each other is mounted on upper portions of both sid

of the vibration isolator body in a state where pro
oftheengagingframebodyarepivotallysupported

the engaging frame body swingable to positions abov
lateral sides ofthe upperside portionandtheeng

body slidable upward and downward on both side port
vibration isolator body, and the vibration isolator

a mechanism which prevents the disengagement of the
frame body from the vibration isolator body in a st
theengagingframebodyengageswiththevibration

by swinging upward and by sliding downward, a secon
groovewhichissubstantiallyequaltothefirsten
isformedinthe connecting portion ofthe engaging

by notching at a position which corresponds to the
engaging groove, and the connecting portion of the
framebodyandtheuppersideportionofthevibrat
bodyaresandwiched,fastenedandfixedtoeachoth

of nutsthreadedly mounted onthe shaftportion of

bolt from above and below.

[0018]

The invention call for in claim 11 is a hanging ty
vibration isolator including a vibration isolator b
isformedofaU-shapedframebodyhavinganupper
alower side portion and either one of a left side

arightside portion, is mounted in aninterposed m
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middleportionofahangingboltfromwhichvibrati
which generates vibrationsis suspended, and which
load of the vibrating equipment, wherein
thevibrationisolatorbodyhasanengaginggroove
isformedintheuppersideportionbynotchingand
on a shaft portion of the hanging bolt from a horiz
direction in a state where the shaft portionisins
the engaging groove, and
a locking portion bent downward is formed on an ed
portionoftheuppersideportionofthevibration
disposed on an opening side of the engaging groove,
state where the shaft portion of the hanging bolt i
into the engaging groove, the upper side portion of
vibration isolator body is sandwiched, fastened and
a pair of nuts threadedly mounted on the shaft port
hanging bolt from above and below.
[0019]
Regarding the invention described in claim 12, in
hangingtypevibrationisolatordescribedinclaim
one or a plurality of ribs are formed along a longi
directionofthe side portionsofthevibrationiso
[0020]
Regarding the invention described in claim 13, in
hangingtypevibrationisolatordescribedinanyon
1to 12, a projecting portion which prevents the ro
the nutis formed on a back surface of the upper si

of the vibration isolator body.
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Advantageous Effects of Invention

[0021]

The present inventions have the above-mentioned

configurations. According to the inventions descri bed in
claims 1to 4, in a hanging type vibration isolator including
avibration isolator body which has an upper side p ortionand
alower side portion, is mounted in an interposed m annerona

middleportionofahangingboltfromwhichvibrati

ngequipment

which generates vibrations is suspended, and which supportsa
load of the vibrating equipment, the vibration isol ator body
has a first engaging groove which is formed in the upper side
portion by notching and is fittable on a shaft port ion ofthe
hanging bolt from a horizontal direction in a state where the
shaft portionisinserted into the firstengaging g roove, and
the vibration isolator has a locking lug in which a second
engaging groove substantially equal to the first en gaging
groove formed in the vibration isolator body is for med by
notching and which is fittable on the shaft portion of the
hanging bolt from a horizontal direction in a state where the
shaftportionisinsertedintothelockinglug,and inthestate
where the locking lug is fitted on the shaft portio n of the
hanging bolt inserted into the first engaging groov e, the
lockinglugandtheuppersideportionofthevibra tionisolator
bodyaresandwiched,fastenedandfixedtoeachoth erbyapair
of nutsthreadedly mounted onthe shaftportion of the hanging
bolt from above and below. With such a configurati on, in

12



mounting the vibration isolator body on the hanging
vibration isolator body can be mounted on the hangi
merelyinsertingtheshaftportionofthehangingb
firstengaging groove formed in the upper side port
vibration isolator body from a horizontal direction
insertingtheshaftportionofthehangingboltint
engaging groove formed in the locking lug from the
horizontaldirectionsoastomaketheshaftportio

the second engaging groove and, thereafter, by fast
upper side portion of the vibration isolator body a
locking lug together by the pair of nuts mounted on
portion from above and below.

[0022]

Accordingly, a mounting operation of the vibration

isolator body can be performed extremely quickly an

compared to a conventional mounting operation and h

installation time can be shortened and installation
simplifiedandmadeeasier. Further,mountingoft
isolatorbody can preventfalling ofthe equipment
by merely hanging the first engaging groove of the
isolatorbodytothe lowernutthreadedly mountedo
portionofthehangingboltandhence,fallingoft

can be prevented with certainty and safety is also
consideration. Further, the place where the vibrat
isolatorbodyismountedismainlyaspaceinacei
itisnecessarytocarryandinstallequipmentthro

spacesuchasaninspectionopening. However,such
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can be overcome by the hanging type vibration isola
present invention. Further, although at least two
installation workers are necessary for mounting one
equipment conventionally, the vibration isolator bo
insertedfromthehorizontaldirection,thatis, th
isolator body can be mounted in a slidable manner a
the vibration isolator body can be mounted also by
installationworker. Inthismanner,thepresenti
acquire excellent advantageous effects such as the
ofcostandthereductionofnumberofinstallation

to mention securing safety of installation workers.

[0023]

In the hanging type vibration isolator having the

above-mentioned configuration, a locking portion wh
lockable with an opening-side edge portion of the u
portion of the vibration isolator body may be forme
distal edge portions of the locking lug on an openi

the second engaging groove. With such a configurat
present invention can acquire an advantageous effec
engagement state at the time of engagement ofthe |
becomes stable. Further, in the hanging type vibra
isolatorhavingthe above-mentionedconfiguration,
portioninwhichthelocking portionisfittable ma

by notchingonthe opening-side edge portionofthe
portion of the vibration isolator body with which t
portion of the locking lug is lockable. With such

configuration, the locking portion of the locking |

14

tor of the

set of
dy can be
evibration
nd hence,

one

nventioncan

reduction

workersnot

ichis
pper side
d on both
ng side of
ion, the
tthatan
ocking lug
tion
arecessed
ybeformed
upperside
he locking
a

ug can be



accommodated while preventing the locking portion o
lockinglugfromprojectingtowardanopeningside

side portion of the vibration isolator body. Furth
hanging type vibration isolator having the above-me
configuration, the locking lug may have elongated g
formed by notching along both sides of the second e
groove, the elongated grooves may be configured to
engagewithprojectionsformedontheuppersidepo
vibrationisolatorbody,andthesecondengaginggr
inthe locking lug may be fittable on the shaft por
hanging boltwhichis inserted into the firstengag
inastate wherethe shaft portionisinsertedinto
engaginggroove. Withsuchaconfiguration,itis
holdthelockinglugsuchthatthelockinglugisa

to the upper side portion of the vibration isolator
[0024]

According to the invention described in claim 5, |
hangingtypevibrationisolatorincludingavibrati
bodywhichhasanupperside portionand alower si
Is mounted in an interposed manner on a middle port
hanging bolt from which vibrating equipment which g
vibrations is suspended, and which supports a load
vibrating equipment, the vibration isolator body ha
engaging groove which is formed in the upper side p
notchingandisfittableonashaftportionofthe
fromahorizontal directioninastate wherethe sh

isinsertedinto the firstengaging groove,andah

15

f the
oftheupper
er,inthe
ntioned
rooves
ngaging
slidably
rtionofthe
ooveformed
tionofthe
ing groove
the second
possibleto
lwaysattached

body.

na
onisolator
de portion,
ion of a
enerates
of the
safirst
ortion by
hangingbolt
aftportion

ook-shaped



locking lug in which a second engaging groove which
engageablewiththeshaftportionofthe hangingbo
into the first engaging groove from the outside is
notchingispivotallysupportedonthevibrationis
ononesideofthefirstengaginggroove,thevibra
includes a mechanism which prevents the disengageme
locking lug from the vibration isolator bodyinas
thelockinglugisengagedwith
boltinsertedinto the firstengaging groove, andt
lug and the upper side portion of the vibration iso
are sandwiched, fastened and fixed to each other by
nutsthreadedlymountedontheshaftportionofthe
from above and below. With such a configuration, a
the provision of the hook-shaped locking lug, the p
inventioncanexpectanadvantageouseffectsubstan
totheadvantageouseffectacquiredbythelocking
to the invention described in claim 4. In the hang
vibration isolator having the above-mentioned confi
aprojectionwhichformsanutreceiverisformedo
side portion of the vibration isolator body. With
configuration, the nut can be mounted in a stable s
no stepped portion.
[0025]

According to the invention described in claim 7, i
hangingtypevibrationisolatorincludingavibrati
bodywhichhasanupperside portionand alowersi

Is mounted in an interposed manner on a middle port
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hanging bolt from which vibrating equipment which g
vibrations is suspended, and which supports a load
vibrating equipment, the vibration isolator body ha
engaging groove which is formed in the upper side p
notchingandisfittableonashaftportionofthe
fromahorizontal directioninastate wherethe sh

Is inserted into the engaging groove, and a locking
which is formed by being cut and raised downward an
nutreceivingportionisformedonanopening-side

of the upper side portion of the vibration isolator
disposed on an opening side of the engaging groove,
state where a lower nut of a pair of nuts threaded|
ontheshaftportionofthehangingboltislocked
portion,the upperside portionofthevibrationis
issandwiched, fastenedandfixedbythelowernut

nut from above and below. With such a configuratio
vibration isolator body can be mounted without part
requiring a member such as the locking lug.

[0026]

According to the invention described in claim 8, i
hangingtypevibrationisolatorincludingavibrati
bodywhichhasanupperside portionand alower si
Is mounted in an interposed manner on a middle port
hanging bolt from which vibrating equipment which g
vibrations is suspended, and which supports a load
vibrating equipment, the vibration isolator body ha

engaging groove which is formed in the upper side p
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notchingandisfittableonashaftportionofthe
fromahorizontal directioninastate wherethe sh
isinsertedintotheengaginggroove,andacircula

a slightly larger diameter is formed in a deep side
engaginggroove, andinastate where the shaftpor
hangingboltisinsertedintoandengageswiththe
asteppedlockingwasherismountedontheshaftpo
hanging bolt such that the shaft portion passes thr
stepped locking washer, and the upper side portion
vibration isolator body is sandwiched, fastened and
apairofnutswhichisthreadedlymountedonthes
ofthe hangingboltfromabove and belowwhileinte
washer between the upper side portion and the pair
respectively. With such a configuration, the vibra
isolator body can be mounted while preventing the r
theshaftportionbythelockingwasher. Intheab
configuration, the vibration isolator body may be f
hollow rectangular frame body having the upper side
thelowersideportionandapairofleftandright

[0027]

According to the invention described in claim 10,

hangingtypevibrationisolatorincludingavibrati
bodywhichisformedofahollowrectangularframe
anupperside portion, alower side portionandap
andrightside portions,ismountedinaninterpose

a middle portion of a hanging bolt from which vibra

equipment which generates vibrations is suspended,
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supports a load of the vibrating equipment, the vib
isolator body has a first engaging groove which is

the upper side portion by notching and is fittable
portion of the hanging bolt from a horizontal direc
state where the shaft portion is inserted into the
engaging groove, and a U-shaped engaging frame body
bothside portionsandaconnecting portionwhichc
both side portions to each otheris mounted on uppe
ofbothsideportionsofthevibrationisolatorbod

where proximal ends of the engaging frame body are
supported so as to make the engaging frame body swi
positionsabove andonlateral sidesofthe uppers
andtheengagingframebodyslidableupwardanddow
sideportionsofthevibrationisolatorbody,andt
isolatorincludesamechanismwhichpreventsthedi
ofthe engagingframebodyfromthevibrationisola
astatewheretheengagingframebodyengageswith
isolator body by swinging upward and by sliding dow
secondengaginggroovewhichissubstantiallyequal
engaging groove is formed in the connecting portion
engagingframebodybynotchingatapositionwhich
tothefirstengaginggroove,andtheconnectingpo
engagingframebodyandtheuppersideportionoft
isolatorbodyare sandwiched, fastenedandfixedto

by a pair of nuts threadedly mounted on the shaft p
the hanging bolt from above and below. With such a

configuration, the vibration isolator body can be s
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mounted by a series of operations consisting of swi
sliding of the engaging frame body.
[0028]

According to the invention described in claim 11,
hangingtypevibrationisolatorincludingavibrati
body which is formed of a U-shaped frame body havin
sideportion,alowersideportionandeitheroneo
portion or a right side portion, is mounted in an i
manneronamiddleportionofahangingboltfromw
equipment which generates vibrations is suspended,
supports a load of the vibrating equipment, the vib
isolatorbodyhasanengaginggroovewhichisforme
side portion by notching andisfittable on a shaft
the hanging bolt from a horizontal directioninas
the shaft portion is inserted into the engaging gro
locking portion bent downward is formed on an edge
theuppersideportionofthevibrationisolatorbo
onanopeningside oftheengaginggroove,andina
the shaft portion of the hanging bolt is inserted i
engaging groove, the upper side portion of the vibr
isolator body is sandwiched, fastened and fixed by
nutsthreadedlymountedontheshaftportionofthe
from above and below. With such a configuration, e
vibrationisolator of atype where the frame body h
portion only on one side, such a vibration isolator
practically used depending on a position where the

groove is formed and hence, a scope where the prese
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invention is applicable is expanded. In the above-
configuration, one or a plurality of ribs may be fo
alongitudinaldirectionofthe side portionsofth
isolator body. With such a configuration, a streng
side portion of the vibration isolator body formed
U-shapedframebodycanbemaintainedbytheriban
sideportionofthevibrationisolatorbodycanbe

In the above-mentioned configuration, a projecting
which preventsthe rotation ofthe nutmay be forme
surfaceoftheuppersideportionofthevibration

With such a configuration, it is unnecessary to pre
rotation of the nut by a tool and hence, a mounting

can be performed efficiently.

Brief Description of Drawings
[0029]

FIG. lisaperspectiveviewofahangingtypevib
isolatoraccordingtoafirstexample ofafirstem
the presentinvention showing a mounting state of t
type vibration isolator.

FIG. 2 is a perspective view showing a relationshi
between a hanger box, an upper hanging boltand a |
of the hanging type vibration isolator before the v
isolator is mounted.

FIGS. 3(A) to 3(C) are views showing the hanger bo
thehangingtypevibrationisolator,whereinFIG.3

viewofthe hangerbox, FIG.3(B)isafrontviewo
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box, and FIG. 3(C) is a bottom view of the hanger b
FIGS.4(A)and4(B)are views showingthelocking
thehangingtypevibrationisolator,whereinFIG.4
view of the locking lug, and FIG. 4(B) is a side vi
locking lug.
FIGS.5(A)and5(B)areviewsshowinganotherlock
of the hanging type vibration isolator, wherein FIG
aplanviewofanotherlockinglug,andFIG.5(B)i
of another locking lug.
FIG.6isaperspective view showingamounting st
ahangingtypevibrationisolatoraccordingtoase
FIG. 7 is a perspective view showing a relationshi
betweenahangerbox, anupperhangingbolt,anda
of the hanging type vibration isolator before the v
isolator is mounted.
FIGS. 8(A) to 8(C) are views showing the hanger bo
thehangingtypevibrationisolator,whereinFI1G.8
viewofthe hangerbox, FIG.8(B)isafrontviewo
box, and FIG. 8(C) is a bottom view of the hanger b
FIGS.9(A)and9(B) areviews showingthelocking
thehangingtypevibrationisolator,whereinFIG.9
view of the locking lug, and FIG. 9(B) is a side vi
locking lug.
FIG. 10 is a perspective view showing a mounting s
of a hanging type vibration isolator according to a
example.

FIG. 11 is a perspective view showing a relationsh
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betweenahangerbox, anupperhangingbolt,anda
of the hanging type vibration isolator before the v
isolator is mounted.

FIGS.12(A)to 12(C)areviews showing the hanger
the hanging type vibration isolator, wherein FIG. 1
planview of the hanger box, FIG. 12(B)isafront
hangerbox,and FIG.12(C)is abottom view ofthe

FIGS. 13(A) and 13(B) are views showing the lockin
of the hanging type vibration isolator, wherein FIG
a plan view of the locking lug, and FIG. 13(B) isa
of the locking lug.

FIG. 14 is a perspective view showing a mounting s
of a hanging type vibration isolator according to a
example.

FIG. 15 is a perspective view showing a relationsh
betweenahangerbox, anupperhangingbolt,anda
of the hanging type vibration isolator before the v
isolator is mounted.

FIGS.16(A)to 16(D) are views showing the hanger
the hanging type vibration isolator, wherein FIG. 1
planview of the hanger box, FIG. 16(B) isafront
hangerbox, FIG. 16(C)is abottomview ofthe hang
FIG. 16(D) is a side view of a main part of the han

FIGS. 17(A) and 17(B) are views showing the lockin
of the hanging type vibration isolator, wherein FIG
a planview of the locking lug, and FIG. 17(B) is a

of the locking lug.
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FIG. 18 is a perspective view showing a mounting s
of a hanging type vibration isolator according to a
example.

FIG. 19 is a perspective view showing a relationsh
between a hanger box and an upper hanging bolt of t
type vibration isolator before the vibration isolat
mounted.

FIGS.20(A)to20(D) are views showing the hanger
the hanging type vibration isolator, wherein FIG. 2
planview of the hanger box, FIG. 20(B) isafront
hanger box, FIG. 20(C) is a bottom view of the hang
FIG. 20(D) is a side view of the hanger box.

FIG. 21 is a perspective view showing a mounting s
of a hanging type vibration isolator according to a
example.

FIG. 22 is a perspective view showing a relationsh
between a hanger box and an upper hanging bolt of t
type vibration isolator before the vibration isolat
mounted.

FIGS.23(A)to23(C)areviews showing the hanger
the hanging type vibration isolator, wherein FIG. 2
planview of the hanger box, FIG. 23(B) isafront
hangerbox,and FIG. 23(C)isabottom view ofthe

FIGS. 24(A) to 24(C) are views showing a hanger bo
according to a seventh example, wherein FIG. 24(A)
viewofthehangerbox,F1G.24(B)isabottomview

box,andFIG.24(C)isacross-sectionalviewofth
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taken along a line A-A’ in FIG. 24(B).

FIG. 25 is a perspective view showing a hanging ty
vibrationisolatoraccordingtoaneighthexample,
aviewfordescribingaprocessfrombeforetoafte
of the hanging type vibration isolator.

FIGS.26(A)to26(D) are views showing the hanger
the hanging type vibration isolator, wherein FIG. 2
planview of the hanger box, FIG. 26(B) isafront
hanger box, FIG. 26(C) is a bottom view of the hang
FIG. 26(D) is a side view of the hanger box.

FIGS.27(A)to27(C)areviewsshowingaU-shaped
framebodyofthehangingtypevibrationisolator,
27(A)isaplanviewofthe U-shaped engaging frame
27(B)isafrontview ofthe U-shaped engaging fram
FIG.27(C)isaside view ofthe U-shaped engaging

FIG.28isaperspectiveviewofahangingtypevi
isolator according to a first example of a second e
ofthepresentinventionshowingamountingstateo
type vibration isolator.

FIGS.29(A)to29(C) are views showing ahangerfr
the hanging type vibration isolator, wherein FIG. 2
plan view of the hanger frame, FIG. 29(B) is a fron
thehangerframe,andFIG.29(C)isabottomviewo
frame.

FIG. 30 is a perspective view showing a mounting s
of a hanging type vibration isolator according to a

example.
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FIGS.31(A)to31(E) areviews showingahangerfr
the hanging type vibration isolator, wherein FIG. 3
plan view of the hanger frame, FIG. 31(B) is a fron
thehangerframe,FIG.31(C)isabottomviewofth
FIG. 31(D) is a side view of the hanger frame, and
Isacross-sectionalviewofthehangerframetaken

A-A’in FIG. 31(D).

Description of Embodiments
[0030]

Hereinafter, embodiments of a hanging type vibrati
isolatoraccordingtothepresentinventionaredes
reference to drawings.

[0031]
<First embodiment>
(First example)

In FIG. 1, numeral 1 indicates a vibration isolati
hangerexemplifiedasoneembodimentofahangingt
isolator. The vibration isolating hanger 1 is moun
interposed manner on a middle portion of a hanging
is, between an upper hanging bolt B1 and alower ha
B2. Thevibrationisolating hanger 1 elastically s
air conditioner, pipes of the air conditioner or th
shown in the drawing by way of a vibration isolatin
described later. With such a configuration, the vi
isolatinghangerlhasafunctionofabsorbingmain

vibration component out of vibrations generated fro
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conditioner or the like thus preventing propagation
vertical vibration componentto a concrete slab (no
thedrawing). Ingeneral,asthehangingbolt,af
bolthaving anominal diameter of 10isusedand he
drawing, fully-threaded bolts each having a nominal
ofl0areillustratedastheupperhangingboltB1
hangingboltB2respectively. Itisneedlesstosa
thatbolts having other specificationssuchasa3/

or a 1/2 inch bolt are also available.

[0032]

The vibration isolating hanger 1 is mainly formed
hanger box 2 which is a vibration isolator body whi
elastically supports an air conditioner or the like
elastic rubber member 3whichis avibrationisolat
mountedonthehangerbox2forabsorbingvibration
conditioner or the like.

[0033]

AsalsoshowninFIG.2andFIGS.3(A)to3(C),th
box2isformed ofaframe bodywhichhasanupper
21, alowerside portion 22, and a pair of leftand
portions23,24. Thehangerbox2isformedbyben
steelmaterialforgeneralstructuraluse(SS400)i
rectangular shape (abox shapewith afrontsurface
surface thereof opened). The hanger box 2 is confi
described above so that, while supporting a load of
conditioner or the like, the hanger box 2 can elast

support the air conditioner or the like by dividing
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(terminating) the hanging boltinto the upper hangi

and the lower hanging bolt B2 in a spaced-apart man
interposing an elastic rubber member 3 which forms
above-mentioned vibration isolating member between
hanging bolt B1 and the lower hanging bolt B2. Fur
frame body is formed into an elongated and miniatur
as awhole and hence, the vibrationisolating hange
installed even in a narrow space.

[0034]

In the upper side portion 21 of the hanger box 2,
engaging groove 25 having an approximately U-shape
inaplanviewandhavingapredeterminedwidth(in
width W = 25 mm) which is fittable on a shaft porti
upper hanging bolt B1 (a fully-threaded bolt having
diameterofl0orahexagonalpushbolthavingano
of 10) from a horizontal direction in a state where
portion is inserted into the engaging groove 25 is
notching. In the lower side portion 22, a circular
having a predetermined diameter (in the drawing, di
19mm)inwhichthelowerhangingboltB2canbelo
is formed. The engaging groove 25isformedinas
anotchedopeningoftheengaginggroove 25isdire
one box opening side of the hanger box 2.

[0035]

The elastic rubber member 3 is fixed to hanger box

such a manner that an upper end portion of the lowe

boltB2whichismadetopassthroughthecircular
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inthelowersideportion22 ofthehangerbox2is
throughacenteraxisholeformedintheelasticru
3,andtheelasticrubbermember3isfastenedand

lower side portion 22 of the hanger box 2 fromabov

nuts 27, 28 with a washer interposed between the do

27, 28 and the elastic rubber member 3.

[0036]

FIGS. 4(A),4(B)and FIGS.5(A), 5(B) respectively

locking lugs 32, 33 each having a square plate shap
anapproximatelyU-shapedengaginggrooves30,31s
equaltotheengaginggroove25formedintheupper

21 of the hanger box 2 is formed by notching, and i
on the shaft portion of the upper hanging bolt B1 f
horizontal direction in a state where the shaft por
inserted into the square-plate type engaging groove
The locking lugs 32, 33 are configured such that L-
U-shapedlockingportions34,35whicharelockable
portion of the upper side portion 21 of the hanger
formedonbothdistal edge portions ofthe locking
onanotchedopeningsideoftheengaginggrooves3
is, FIGS. 4(A), 4(B) show an example of the L-shape
portion 34. Whenthe engaginggroove 30 oftheloc

is fitted on the shaft portion of the upper hanging

a state where the shaft portionisinserted into th
groove30and,thereafter,thelockinglug32ismo

the locking portion is brought into contact and eng

an opening-side edge portion of the upper side port
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the hanger box 2. FIGS. 5(A), 5(B) show an example
U-shaped locking portion 35. When the engaging gro
thelocking lug 33isfitted onthe shaft portiono
hanging boltB1inastate where the shaft portion
into the engaging groove 31 and, thereafter, the lo
33is moved backward, the locking portion is engage
hanger box 2 such that the locking portion sandwich
opening-side edge portion of the upper side portion
hangerbox?2. Further,eitheroneofthelockingl
thelockingportion34orthelockinglug33having
portion 35is fitted on the shaft portion ofthe up
boltB1whichisinsertedintothe engaginggroove
locking lug and the upper side portion 21 of the ha
aresandwiched,fastenedandfixedtoeachotherfr
below by the double nuts 37, 38 which are threadedl
on the shaft portion of the upper hanging bolt B1 i
where the locking portions 34, 35 are engaged with
opening-side edge portion of the upper side portion
hanger box 2.
[0037]

In the above-mentioned description, the case where
lockingportion34ofthelockinglug32isformed
and the case where the locking portion 35 of the lo
33 is formed into a U-shape are exemplified. Howev
needlesstosaythatthelockingportions34,35ma
shapes. Further,intheabove-mentioneddescriptio

isexemplifiedwhere the hangerbox2isformedusi
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steel material for general structural use (SS400).
amaterial for forming the hangerbox 2 is notlimi
a steel material. A material for forming the hange
notparticularlylimitedprovidedthatthematerial
thehangerbox2hasanallowabletensilestrength
that a load applied to one hanging bolt (for exampl
air conditioner is supported by four-points suspens
structure, one fourth of a weight of the air condit
be supported.
[0038]
<Steps of mounting vibration isolating hanger>
Next, steps of mounting the vibration isolating ha
Is described with reference to FIG. 2 and FIG. 1.
Firstly, as shownin FIG. 2, the upper hexagonaln
andthelowerhexagonalnut38aremountedonalow
oftheupperhangingboltBlsuspendedfromaconcr
forms a structural framework not shown in the drawi
predetermined distance therebetween. By setting su
distancelargerthanatleastthesumofathicknes
sideportion2lofthehangerbox2andathickness
lugs32,33,theuppersideportion21andthelock
33 can be sandwiched between both nuts 37, 38.
[0039]
Next,aninstructionworkerliftsupvibratingequ
such as an air conditioner, and fits the engaging g
formed in the upper side portion 21 of the hanger b

ismountedinadvance onthe vibrating equipmentby
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lowerhangingboltB2ontheshaftportionoftheu
boltB1 betweenthe nuts 37 and 38 fromahorizonta
suchthattheshaftportionisinsertedintotheen

25. Whentheuppersideportion21ofthehangerb
onandengagedwiththe lower hexagonal nut 38, fal
equipmentis preventedthereafter. Then,the engag
30 of any one of the locking lugs 32 and 33, for ex
shownin FIG. 2, the engaging groove 30 of the lock
isfittedonthe shaftportionoftheboltBlinser
engaginggroove25betweenthenut38andtheupper
21 ofthe hangerbox 2 fromahorizontal direction
manner. Afterthefitting ofthelockinglug 32,

lug 32is slightly retracted sothatthe locking po
engaged with an opening-side edge portion of the up
portion 21 of the hanger box 2. Then, in such an e
state, the upper hexagonal nut 37 is moved downward
shaftbythreadedlyrotatingtheupperhexagonalnu
the upper side portion 21 of the hanger box 2 and t
lug32arefastenedandfixedtoeachotherbythe

nut 37 and the lower hexagonal nut 38 whereby the m
the vibration isolating hanger 1 is completed.
[0040]

In mounting the vibration isolating hanger, unlike
conventional working, there is no post working of t
hexagonalnut38andhence,itispossibletominim
foraninstallationworkertosupportvibratingequ

Isa heavy object. Inthe description, “minimize”
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an installation worker is necessary only for a lift

during which the installation worker lifts up the v

equipment, and inserts the shaft portion of the upp

bolt B1 into the engaging groove 25 of the hanger b

places the hanger box 2 on the lower hexagonal nut

[0041]
Intheabove-mentionedconfiguration,thelocking

may be used in place of the locking lug 32. Whent

lug 33isused, thelockinglug 33 engageswiththe

2 suchthatthe locking portions 35 sandwich the op

edge portion of the upper side portion 21 of the ha

and hence, the locking lug 33 is minimally removed

hangerbox2wherebythelockinglug33isengaged

box 2 with more certainty.

[0042]

<Manner of operation and advantageous effects of vi

isolating hanger>
Inthevibrationisolatinghangerldescribedhere

whichis the hanging type vibration isolator accord

embodiment of the present invention, the engaging g

formedinthe upper side portion 21 ofthe hanger b

approximately U-shape and the engaging groove 25is

astate where the notched opening ofthe engagingg

directed toward a box opening side of the hanger bo

Accordingly, mounting ofthe hangerbox 2 onthe sh

oftheupperhangingboltB1canbeperformedfrom

direction so that the mounting operation can be per
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quicklyand smoothly. Further,inaninstallation

atime duringwhich aninstallationworker supports
equipmentwhichisaheavyobjectcanbealsoshort
operability. Accordingly, an installation time can
shortened andinstallation can be simplifiedand ma
Further, mounting of the vibration isolator body ca
falling of the equipment or the like by merely hang
engaging groove 25 of the hanger box 2 to the lower
threadedly mounted on the shaft portion of the uppe
bolt B1 and hence, falling of the equipment can be
with certainty and safety is also taken into consid
Further,theplacewherethevibrationisolatorbod

is mainly a space in a ceiling and hence, itis nec
carry and install equipment through a narrow space
inspection opening. However, suchadrawbackcanb
by the hanging type vibration isolator of this embo
Further, although at least two installation workers
necessaryformountingonesetofequipmentconvent
vibration isolator body can be inserted from the ho
direction, thatis,thevibrationisolatorbodycan
inaslidablemannerandhence,thevibrationisola

be mounted by one installation worker. In this man
embodimentcanacquire excellentadvantageous effec
the reduction of cost and the reduction of number o
installation workers not to mention securing safety
installation workers.

[0043]
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(Second example)

FIG. 6 to FIGS. 9(A), 9(B) show a second example.

hangingtypevibrationisolatorofthesecondexamp

a locking lug 40 having substantially the same conf
asthelockinglug32ofthefirstexample. Thati

lug 40 is configured such that an L-shaped locking
whichislockablewithanedgeportionofanupper
21aof ahanger box 2ais formed on both distal edg

of the locking lug 40 on a notched opening side of
approximately U-shapedengaginggroove41. Further
portions 43 in which the locking portions are fitta
formedbynotchingontheedgeportionoftheupper
21aofthe hangerbox 2a with which the locking por

the locking lug 40 are engaged. In a state wheret

lug 40 is mounted on the hanger box 2a, the locking
42arefittedintherecessedportions43. Otherc

of the second example are substantially equal to th
corresponding configurations of the first example.
thesecondexampleissubstantiallyequaltothefi

also with respect to the steps of mounting, the man
operation and the advantageous effects. According
example, the locking portions 42 of the locking lug
accommodated in the recessed portions 43 without pr
from the opening-side edge portion of the upper sid
2laofthe hangerbox 2aand hence, anengagements
time of engagement of the locking lug 40 becomes st

[0044]
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(Third example)

FIG. 10 to FIGS. 13(A), 13(B) show a third example
hangingtype vibrationisolator of the third exampl
another type of locking lug 45. That s, the locki
is configured such that elongated grooves 47 are fo
notching along both sides of an engaging groove 46,
elongated grooves are slidably engaged with rivets
(projections) 48 or the like formed on an upper sid
21b of a hanger box 2b. Further, the engaging groo
fitted on ashaft portion of an upper hanging bolt
inserted into an engaging groove 25b formed in the
portion21ofthehangerbox2inastatewherethe
ofthe upperhangingboltBlcanbeinsertedintot
groove46formedinthelockinglug45. Otherconf
stepsofmounting,themannerofoperationandthe
effects of the third example are substantially equa
correspondingconfigurations,stepsofmounting,th
operation, and the advantageous effects of the firs
According to the third example, it is possible to h
lockinglug 45 suchthatthelockinglug45isalwa
to the upper side portion 21b of the hanger box 2b.
[0045]

(Fourth example)

FIG.14toFIGS.17(A), 17(B) showafourthexampl
the fourth example, a hook-shaped locking lug 49is
supportedononesideofanengaginggroove25cfor

box2cinarotatable(openableandcloseable)mann
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50orthelike. Anengaginggroove48whichiseng

a shaft portion of an upper hanging bolt B1 whichii
into the engaging groove from the outside is formed
locking lug 49 by notching. In this example, the e
groove48hasacirculararcshape. Aprojection5
anutreceiverisformedbycuttingandraisingon
portion21cofthehangerbox2catapositionclos

of the engaging groove 25c with a height substantia
toaheightoftherivet50orthelike. InFIGS.
symbol52aindicatesanengagingholeformedinthe
portion21cofthehangerbox2contheotherside
groove25c,andanengagingprojectingportion52b
formedonthelockinglug49isengagedwiththeho
sothattheengagementofthelockinglug49andth

2c is not released. The engaging hole 52a and the
projectingportion52bformamechanismofpreventi

of the engagement of the locking lug 49. In mounti
vibration isolator body, when the engaging groove 4
locking lug 49 is engaged with the shaft portion of
hangingboltB1whichisinsertedintothe engaging
fromtheoutside,theengagingprojectingportion5

in the engaging hole 52a so that the engagement bet
membersis notreleased. The mechanism having such
preventingfunctionshowninthedrawingismerely
anditisneedlesstosaythatothermechanismswhi
substantially the same advantageous effect is avail

Other configurations, steps of mounting, the manner
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operation and the advantageous effects of the fourt
are substantially equal to the corresponding config
stepsofmounting,themannerofoperationandthe
effectsofthefirstexample. Accordingly,alsoin
inthe same manner asthe locking lug 45 ofthe thi
itispossibletoholdthelockinglug49suchthat
lug 49 is always attached to the upper side portion
hanger box 2c.
[0046]
(Fifth example)
FIG.18toFIGS.20(A)to20(C)showafifthexamp
the fifth example, a locking lug substantially equa
lockinglugsusedintheexamples1to4isnotuse
cutout portions 53 are formed on an edge portion on
openingside ofanengaging groove 25d formedinan
portion21dofahangerbox2dbynotching,andloc
54 which are formed by cutting and raising downward
portions where the cutout portions 53 are formed an
receivingportionsareformedontheedgeportion.
portions 54 are formed in a downwardly extending ma
approximatelyrightangleatpositionsadjacentlyt
portions53oftheengaginggroove 25dformedinth
portion 21d of the hanger box 2d. Further, in this
inthestepsofmounting,theengaginggroove 25df
uppersideportion21dofthehangerbox2disfitt
portionofthe boltB1 betweenthenuts37,38ina

theshaftportionisinsertedintotheengaginggro
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thelowernut38threadedlymountedontheshaftis
contact with the locking portion 54. Then, by thre
rotating the upper nut 37, the upper side portion 2
hanger box 2d and the nuts 37, 38 are fixed to each
fastening. Other configurations, steps of mounting
manner of operation and the advantageous effects of
example are substantially equal to the correspondin
configurations, stepsofmounting,themannerofop
the advantageous effects of the first example. Acc
the nuts 37, 38 can be mounted in a stable state.
case, the locking lugs used in the respective examp
unnecessary.

[0047]

(Sixth example)

FIG.21toFIGS.23(A)to23(C)showasixthexamp

thesixthexample,anengaginggroove56formedin
portion 21e of a hanger box 2e has a circular hole
havingaslightlylargerdiameteronadeepsideth
theengaginggroove56isfitted onashaftportion
hanging boltB1inastate where the shaft portion
intotheengaging groove 56, asteppedlockingwash
inthedrawingthroughwhichtheshaftportionbetw
38ismadetopassinadvanceismountedontheupp
21e ofthe hanger box 2e such that the stepped lock
58 is fitted in the circular hole portion 57. With
configuration, the upperside portion21eofthe ha

and the stepped locking washer 58 are fixed to each
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fastening from above and below by the nuts 37, 38.
configurations, stepsofmounting,themannerofop
theadvantageouseffectsofthesixthexampleares
equaltothe corresponding configurations, steps of
the manner of operation and the advantageous effect
first example. Accordingly, the vibration isolator
be mounted on the shaft portion of the upper hangin
inastate where the removal ofthe shaft portioni
by the locking washer 58.
[0048]
(Seventh example)

FIGS. 24(A) to 24(C) show a seventh example. In t
seventhexample,onabacksurfaceofanupperside
of a hanger box 2f, projections 60 which embrace a
38 in a state where the projections 60 sandwich an
groove 25f and prevents the rotation of the lower n
formedbycuttingandraising. Withsuchaconfigu
theengaginggroove25fofthehangerbox2fisfit
portion of an upper hanging boltB1in astate wher
portionis inserted into the engaging groove 25f, s
the hexagonal lower nut 38 mounted on the shaft por
opposedlyfacetheprojections60arebroughtinto
theprojections60. Accordingly,thelowernutis
a non-rotatable state by the projections 60 and hen
unnecessarytoholdthelowernut38usingatool.
a subsequent fastening operation of the upper nut 3

threadingengagementorthelikecanbealsoperfor
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anydifficultythusenhancingoperability. Adista
the projections 60 is arbitrarily adjusted correspo
size of the lower nut 38. Also in this case, the v
isolator body can be mounted without particularly r
membersuchasthelockinglugsshownintherespec
Other configurations, steps of mounting, the manner
operation and the advantageous effects ofthe seven
are substantially equal to the corresponding config
stepsofmounting,themannerofoperationandthe
effects of the first example. The projections 60 m
formed in the examples 1 to 6. Due to the provisio
projections60,itisunnecessarytoholdthelower
a tool and hence, operability can be enhanced also
examples.
[0049]
(Eighth example)

FIG.25t0 FIGS. 27(A) to 27(C) show an eighth exa
In the eighth example, a U-shaped engaging frame bo
mounted on upper portions of both side portions 23g
hanger box 2g in a state where proximal ends of the
framebody62arepivotallysupportedsoastomake
framebody62swingabletopositionsaboveandonl
of the upper side portion 21g as indicated by an ar
theengagingframebody62slidableupwardanddown
side portions 239, 24g. The engaging frame body 62
of both side portions 63, and a connecting portion

connects the both side portions 63 to each other.
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orthelikeareformedonlowerendportionsofbot
63,andtherivets65orthelikearerespectively
elongatedholes66formedinbothside portions23g
hangerbox2g. Atthetime of mountingthe vibrati
body,therivets65areengagedwithlowerendsof

holes 66 respectively so that the engaging frame bo
brought into an erected state and, thereafter, the

are engaged with upper ends of the elongated holes
the connecting portion 64 can be broughtinto conta
uppersurfaceoftheuppersideportion21g. Anap
U-shapedengaginggroove 67 substantiallyequalto
groove 25g is formed by notching in the connecting
atapositioncorrespondingtotheengaginggroove

in a state where the engaging groove 67 of the enga
body 62 and the engaging groove 25g of the upper si
21g of the hanger box 2g are fitted on a shaft port
upperhangingboltBlsothattheshaftportionis

the engaging groove 67 and the engaging groove 25g,
connectingportion64oftheengagingframebody62

side portion21gofthehangerbox2gare sandwiche
and fixed to each otherfromabove and below by al
and an upper nut 37. In FIGS. 26(A) to 26(D), symb
indicates engaging holes formed inthe upper side p

of the hanger box 2g on the other side of the engag
25g. Engaging projecting portions 68b (FIG. 27(B))
the connecting portion 64 of the engaging frame bod

engaged with the engaging holes by fitting so that
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engagementofthe engaging frame body 62 andthe ha
is not released. The engaging holes 68a and the en
projecting portions 68b form a mechanism of prevent
releasing ofthe engagementofthe engaging frame b
mountingthevibrationisolatorbody,whentheenga
670ftheengagingframebody62isengagedwithth
of the upper hanging bolt B1 from the outside, the
projecting portions 68b are fitted in the engaging
so that the engagement between both members is not
The mechanism having therelease preventing functio
the drawing is merely one example in the same manne
above-mentioned example, anditis needless to say
mechanisms which can acquire substantially the same
advantageous effect are available. Other configura
stepsofmounting,themannerofoperationandthe
effects of the eighth example are substantially equ
correspondingconfigurations,stepsofmounting,th
operation and the advantageous effects of the first
Accordingly,inthecaseofthisexample,thevibra
body can be mounted by performing a simple operatio
swinging and sliding of the engaging frame body 62.
[0050]
<Second embodiment>
(First example)

The second embodimentdiffers fromthe firstembod
inthe basic configuration with respectthe followi

In the second embodiment, a member which correspond
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hangerboxinthefirstembodimentisnotformedin

or aquadrangular ring shape as viewed inafrontv
the first embodiment. That is, the member which co
tothe hangerboxinthe firstembodimentisformed
body (hangerframe) 72 whichisformedbybendinga
aU-shapehavinganuppersideportion81,alower

82, and either one of left and right side portions

2810 FIGS. 29(A) to 29(C) show a first example of
embodiment. In the first example, an approximately
engaginggroove85havingapredeterminedwidth(in
W=25mm)whichisfittableonashaftportionof
boltB1fromahorizontal directionin astate wher
portion is inserted into the engaging groove 85 is

the upper side portion 81 of a hanger frame 72 by n
Unlike the engaging groove 25 and the like of the f
embodiment, the engaging groove 85 is formed by not
that a notched opening of the engaging groove 85 is
nottowardaboxopeningsidebuttowardasidewhe
boxhasnosideportion(asideoppositetoaside

Locking portions 86 which are bent downward are for
edge portion of the upper side portion 81 of the ha

72 disposed on an opening side of the engaging groo

circularhole83havingapredetermineddiameter(i

diameter @=15.5mm)whichallowstheloosefittingofthel

hanging bolt B2 therein is formed in a lower side p
ofthe hangerframe 72 substantially inthe same ma

respective examples of the first embodiment.
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[0051]

In mounting the hanger frame 72, an installation w
liftsupvibratingequipmentsuchasanairconditi
the engaging groove 85 formed in the upper side por
thehangerframe72whichismountedonthevibrati
inadvancebywayofalowerhangingboltB2onthe
oftheboltB 1betweenthenuts37,38fromahoriz
inastatewheretheshaftportionisinsertedinto
groove 85. Then,whenthe upperside portion 81 of
frame 72is placed onand engaged with the lower he
38, the locking portion 86 performs a function of p
the removal of the nut 38 so that falling of the eq
prevented thereafter. Then,insuchanengagement
upper hexagonal nut 37 is moved downward along the
threadedlyrotatingtheupperhexagonalnut37sot
side portion 81 of the hanger frame 72 is fastened
by the upper hexagonal nut 37 and the lower hexagon
whereby the mounting of the vibration isolating han
completed.
[0052]
(Second embodiment)

FIG.30and FIGS. 31(A) to 31(D) show a second exa
Inthe second example, aplurality ofribs 88 are f
alongitudinaldirectionofasideportion83aofa
72a. Inthe example, as showninthe drawing, the
formed on both sides in a width direction of the si

83a. However, it is not always necessary to adopt
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configuration. Provided that the hanger frame 72a
plurality of ribs 88, the number of ribs 88 may be
set. Further, the hanger frame 72a may have only o
Byformingtheribs88onthehangerframe72a,the
83aofthehangerframe72acanacquireahighstre
configurations including the configuration where lo
portions 86a which are bent downward are formed on
portion of an upper side portion 81a of the hanger
disposedonanopeningsideoftheengaginggroove
ofmountingthehangerframe72aaresubstantially
corresponding configurations and steps of mounting
frameofthefirstexample. Alsothefirstandsec
ofthisembodiment may include the configurationde
theseventhexampleofthefirstembodimentshowni
to 24(C). Thatis, projections which preventther
the lower nut 38 are formed by cutting and raising
sandwichthe engaging grooves 85,85aonabacksur
uppersideportions81,8laofthehangerframes72
such a configuration, the second embodiment can exp
manner of operation and an advantageous effect subs
equal to the manner of operation and the advantageo
acquired by the seventh example of the first embodi
[0053]

As has been described heretofore, the description
been made by taking an air conditioner as an exampl
vibratingequipmentinthefirstandsecondembodim

presentinvention. However, the vibrating equipmen
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pipe or the like.
[0054]

Shapes, structures and the like of respective
constitutional members shown in the drawings as the
constitutionalelementsofthehangingtypevibrati
according to the first and second embodiments of th
inventionmerelyshowonepreferredexample,andit
to say that various design modifications are concei
without departing from the scope of claims. Partic
although the concrete slab placed on the deck plate
building having the steel framed structure (S struc
exemplified as the structural framework, the struct
frameworkisnotlimitedtosuchaconcreteslab.
the structuralframework cansupportvibrating equi
present invention is applicable to any structural f
such as afloor concrete slab in a building having
concrete structure (RC structure), abeam of a stee
a construction having S structure, a rafter and a d

member of a roof or the like.

Reference Signs List

[0055]

1 vibration isolating hanger (hanging type vibratio
isolator)

2 hanger box (vibration isolator body)

3 elastic rubber member (vibration isolating member

21 upper side portion
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22

23, 24

25
26

30,31
32,33
34, 35

37
38
72
81
82
83
85
86
88
Bl
B2

lower side portion
side portion
engaging groove (first engaging groove)
circular hole
engaging groove (second engaging groove)
locking lug
locking portion
upper hexagonal nut
lower hexagonal nut
hanger frame (engaging frame body)
upper side portion
lower side portion
side portion
engaging groove
locking portion
rib
upper hanging bolt (hanging bolt)

lower hanging bolt (hanging bolt)
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CLAIMS

1. A hanging type vibration isolator including a vi
isolator body which is formed of a U-shaped frame b
an upper side portion, a lower side portion and eit
a left side portion or aright side portion, is mou
interposed manner on a middle portion of a hanging
suspended from a structural framework such as a cei
in order to suspend a vibrating equipment which gen
vibrations,andwhichsupportsaloadofthevibrat
wherein

thevibrationisolatorbodyhasanengaginggroove
isformedintheuppersideportionbynotchingand
on a shaft portion of the hanging bolt from a horiz
direction in a state where the shaft portionisins
the engaging groove, and

in a state where the shaft portion of the hanging
is inserted into the engaging groove, the upper sid
ofthevibrationisolatorbodyissandwiched,faste
by a pair of nuts threadedly mounted on the shaft p

the hanging bolt from above and below.
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