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DESCRIPTION 

 

Title of Invention: HANGING TYPE VIBRATION ISOLATOR  

 

Technical Field 

[0001] 

 The present invention relates to a hanging type vi bration 

isolator, and more particularly to a hanging type v ibration 

isolator which is mounted on a hanging bolt for han ging 

vibrating equipment such as an air conditioner, a p ipe for 

supplying or discharging water, a duct for supplyin g or 

discharging air or the like in an interposed manner  thus 

preventing propagation of vibrations of the vibrati ng equipment.  

The present invention provides a vibration isolator  which can 

be quickly and smoothly mounted on the hanging bolt , and 

exhibits high safety by preventing with certainty f alling of 

the vibration isolator. 

Background Art 

[0002] 

 An applicant of the present patent application pre viously 

proposed a hanging type vibration isolator of the 

above-mentioned type.  This hanging type vibration isolator 

includes: a vibration isolator body which has an up per side 

portion and a lower side portion, is mounted in an interposed 

manner on a middle portion of a hanging bolt from w hich vibrating 

equipment which generates vibrations is suspended a nd, which 

supports a load of the vibrating equipment; a vibra tion 
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isolating member which is disposed between the uppe r side 

portion and the lower side portion of the vibration  isolator 

body, and absorbs vibrations of the vibrating equip ment; and 

two members, that is, the upper member which is dis posed between 

the vibration isolating member and the vibration is olator body 

and the lower member which is disposed between the vibration 

isolating member and the hanging bolt thus preventi ng 

propagation of vibrations of the vibrating equipmen t, wherein 

the vibration isolating member has a frustoconical external 

shape (see Patent Literature 1). 

[0003] 

 With the configuration described above, the hangin g type 

vibration isolator per se can acquire the manner of  operation 

and advantageous effects that the vibration isolato r can 

satisfy the demand for the miniaturization and the reduction 

of load thereof, and a contact between the vibratio n isolating 

member and the vibration isolator body can be preve nted even 

when the position of an insertion and a position wh ere the 

vibrating equipment is installed are displaced from  each other 

so that the vibration isolator can exhibit a vibrat ion 

insulating effect with certainty.  Accordingly, the  vibration 

isolator has acquired favorable evaluation to some extent.  

However, the vibration isolator has several drawbac ks such as 

a drawback that, in mounting the vibration isolator  body on a 

hanging bolt, the mounting operation is considerabl y difficult 

and time consuming so that the vibration isolator c annot be 

smoothly mounted. 
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[0004] 

 That is, in the vibration isolator, in mounting th e 

vibration isolator body on the hanging bolt, a lowe r end of a 

bolt suspended from a ceiling slab (upper hanging b olt) is made 

to pass through a circular hole formed in the upper  side portion 

of the vibration isolator body, the upper hanging b olt is made 

to project from a lower end of the vibration isolat ing member 

mounted on the vibration isolator body after passin g through 

the inside of the vibration isolating member, a low er nut is 

threadedly mounted on the upper hanging bolt from t he lower end 

of the bolt to the lower nut is brought into contac t with a washer 

which is mounted in an embedded manner on a lower e nd of the 

elastic member which covers the vibration isolating  member, and 

the vibration isolator body is fixedly mounted on t he upper 

hanging bolt by fastening using the lower nut and a n upper nut 

which forms a pair. 

[0005] 

 However, with respect to the mounting of the vibra tion 

isolator where the lower end of the hanging bolt is  made to pass 

through the circular hole formed in the vibration i solator body 

while lifting up the vibrating equipment as describ ed above, 

it is necessary to perform such mounting at from tw o to four 

places which are essential portions of the vibratin g equipment 

in such a mounting.  In this case, it is necessary to lift up 

and support the vibrating equipment which is a heav y object by 

several installation workers until the lower nut is  threadedly 

mounted on the hanging bolt.  Accordingly, there ar ise 
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drawbacks that the mounting operation becomes cumbe rsome and 

time consuming thus deteriorating operability of th e mounting 

operation.  Further, such mounting of the vibration  isolator 

requires predetermined amount of space and hence, m ounting of 

the vibration isolator in a narrow space becomes pr oblem. 

Citation List 

Patent Literature 

[0006] 

Patent Literature 1: JP 2012-127438 A 

 

Summary of Invention 

Technical Problem 

[0007] 

 The present invention has been made so as to overc ome the 

above-mentioned conventional drawbacks, and it is a n object of 

the present invention to provide a hanging type vib ration 

isolator which can quickly and smoothly mount a vib ration 

isolator body on a hanging bolt, and exhibits high safety by 

preventing with certainty falling of the vibration isolator. 

Solution to Problem 

[0008] 

 In order to achieve the object, the invention desc ribed 

in claim 1 is a hanging type vibration isolator inc luding a 

vibration isolator body which has an upper side por tion and a 

lower side portion, is mounted in an interposed man ner on a 

middle portion of a hanging bolt from which vibrati ng equipment 

which generates vibrations is suspended, and which supports a 
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load of the vibrating equipment, wherein the vibrat ion isolator 

body has a first engaging groove which is formed in  the upper 

side portion by notching and is fittable on a shaft  portion of 

the hanging bolt from a horizontal direction in a s tate where 

the shaft portion is inserted into the first engagi ng groove, 

and the vibration isolator has a locking lug in whi ch 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 

shaft portion is inserted into the locking lug, and  in the state 

where the locking lug is fitted on the shaft portio n of the 

hanging bolt inserted into the first engaging groov e, the 

locking lug and the upper side portion of the vibra tion isolator 

body are sandwiched, fastened and fixed to each oth er by a pair 

of nuts threadedly mounted on the shaft portion of the hanging 

bolt from above and below. 

[0009] 

 Regarding the invention described in claim 2, in t he 

hanging type vibration isolator described in claim 1, a locking 

portion which is lockable with an opening-side edge  portion of 

the upper side portion of the vibration isolator bo dy is formed 

on both distal edge portions of the locking lug on an opening 

side of the second engaging groove. 

[0010] 

 Regarding the invention described in claim 3, in t he 

hanging type vibration isolator described in claim 2, a recessed 
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portion in which the locking portion is fittable is  formed by 

notching on the opening-side edge portion of the up per side 

portion of the vibration isolator body with which t he locking 

portion of the locking lug is lockable. 

[0011] 

 Regarding the invention described in claim 4, in t he 

hanging type vibration isolator described in claim 1, the 

locking lug has elongated grooves formed by notchin g along both 

sides of the second engaging groove, the elongated grooves are 

configured to slidably engage with projections form ed on the 

upper side portion of the vibration isolator body, and the 

second engaging groove formed in the locking lug is  fittable 

on the shaft portion of the hanging bolt which is i nserted into 

the first engaging groove in a state where the shaf t portion 

is inserted into the second engaging groove. 

[0012] 

 The invention described in claim 5 is a hanging ty pe 

vibration isolator including a vibration isolator b ody which 

has an upper side portion and a lower side portion,  is mounted 

in an interposed manner on a middle portion of a ha nging bolt 

from which vibrating equipment which generates vibr ations is 

suspended, and which supports a load of the vibrati ng equipment, 

wherein the vibration isolator body has a first eng aging groove 

which is formed in the upper side portion by notchi ng and is 

fittable on a shaft portion of the hanging bolt fro m a horizontal 

direction in a state where the shaft portion is ins erted into 

the first engaging groove, and a hook-shaped lockin g lug in 
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which a second engaging groove which is engageable with the 

shaft portion of the hanging bolt inserted into the  first 

engaging groove from the outside is formed by notch ing is 

pivotally supported on the vibration isolator body on one side 

of the first engaging groove, the vibration isolato r includes 

a mechanism which prevents the disengagement of the  locking lug 

from the vibration insulator body in a state where the locking 

lug is engaged with the shaft portion of the hangin g bolt 

inserted into the first engaging groove, and the lo cking lug 

and the upper side portion of the vibration isolato r body are 

sandwiched, fastened and fixed to each other by a p air of nuts 

threadedly mounted on the shaft portion of the hang ing bolt from 

above and below. 

[0013] 

 Regarding the invention described in claim 6, in t he 

hanging type vibration isolator described in claim 5, a 

projection which forms a nut receiver is formed on the upper 

side portion of the vibration isolator body. 

[0014] 

 The invention described in claim 7 is a hanging ty pe 

vibration isolator including a vibration isolator b ody which 

has an upper side portion and a lower side portion,  is mounted 

in an interposed manner on a middle portion of a ha nging bolt 

from which vibrating equipment which generates vibr ations is 

suspended, and which supports a load of the vibrati ng equipment, 

the vibration isolator body has an engaging groove which is 

formed in the upper side portion by notching and is  fittable 
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on a shaft portion of the hanging bolt from a horiz ontal 

direction in a state where the shaft portion is ins erted into 

the engaging groove, and a locking portion which is  formed by 

being cut and raised downward and forms a nut recei ving portion 

is formed on an opening-side edge portion of the up per side 

portion of the vibration isolator body disposed on an opening 

side of the engaging groove, and in a state where a  lower nut 

of a pair of nuts threadedly mounted on the shaft p ortion of 

the hanging bolt is locked to the locking portion, the upper 

side portion of the vibration isolator body is sand wiched, 

fastened and fixed by the lower nut and an upper nu t from above 

and below. 

[0015] 

 The invention described in claim 8 is a hanging ty pe 

vibration isolator including a vibration isolator b ody which 

has an upper side portion and a lower side portion,  is mounted 

in an interposed manner on a middle portion of a ha nging bolt 

from which vibrating equipment which generates vibr ations is 

suspended, and which supports a load of the vibrati ng equipment, 

the vibration isolator body has an engaging groove which is 

formed in the upper side portion by notching and is  fittable 

on a shaft portion of the hanging bolt from a horiz ontal 

direction in a state where the shaft portion is ins erted into 

the engaging groove, and a circular hole having a s lightly 

larger diameter is formed in a deep side of the eng aging groove, 

and in a state where the shaft portion of the hangi ng bolt is 

inserted into and engages with the circular hole, a  stepped 
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locking washer is mounted on the shaft portion of t he hanging 

bolt such that the shaft portion passes through the  stepped 

locking washer, and the upper side portion of the v ibration 

isolator body is sandwiched, fastened and fixed by a pair of 

nuts which is threadedly mounted on the shaft porti on of the 

hanging bolt from above and below while interposing  the washer 

between the upper side portion and the pair of nuts  

respectively. 

[0016] 

 Regarding the invention described in claim 9, in t he 

hanging type vibration isolator described in any on e of claims 

1 to 8, the vibration isolator body is formed of a hollow 

rectangular frame body having the upper side portio n, the lower 

side portion and a pair of left and right side port ions. 

[0017] 

 The invention described in claim 10 is a hanging t ype 

vibration isolator including a vibration isolator b ody which 

is formed of a hollow rectangular frame body having  an upper 

side portion, a lower side portion and a pair of le ft and right 

side portions, is mounted in an interposed manner o n a middle 

portion of a hanging bolt from which vibrating equi pment which 

generates vibrations is suspended, and which suppor ts a load 

of the vibrating equipment, wherein the vibration i solator body 

has a first engaging groove which is formed in the upper side 

portion by notching and is fittable on a shaft port ion of the 

hanging bolt from a horizontal direction in a state  where the 

shaft portion is inserted into the first engaging g roove, and 
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a U-shaped engaging frame body formed of both side portions and 

a connecting portion which connects the both side p ortions to 

each other is mounted on upper portions of both sid e portions 

of the vibration isolator body in a state where pro ximal ends 

of the engaging frame body are pivotally supported so as to make 

the engaging frame body swingable to positions abov e and on 

lateral sides of the upper side portion and the eng aging frame 

body slidable upward and downward on both side port ions of the 

vibration isolator body, and the vibration isolator  includes 

a mechanism which prevents the disengagement of the  engaging 

frame body from the vibration isolator body in a st ate where 

the engaging frame body engages with the vibration isolator body 

by swinging upward and by sliding downward, a secon d engaging 

groove which is substantially equal to the first en gaging groove 

is formed in the connecting portion of the engaging  frame body 

by notching at a position which corresponds to the first 

engaging groove, and the connecting portion of the engaging 

frame body and the upper side portion of the vibrat ion isolator 

body are sandwiched, fastened and fixed to each oth er by a pair 

of nuts threadedly mounted on the shaft portion of the hanging 

bolt from above and below. 

[0018] 

 The invention call for in claim 11 is a hanging ty pe 

vibration isolator including a vibration isolator b ody which 

is formed of a U-shaped frame body having an upper side portion, 

a lower side portion and either one of a left side portion or 

a right side portion, is mounted in an interposed m anner on a 
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middle portion of a hanging bolt from which vibrati ng equipment 

which generates vibrations is suspended, and which supports a 

load of the vibrating equipment, wherein 

 the vibration isolator body has an engaging groove  which 

is formed in the upper side portion by notching and  is fittable 

on a shaft portion of the hanging bolt from a horiz ontal 

direction in a state where the shaft portion is ins erted into 

the engaging groove, and 

 a locking portion bent downward is formed on an ed ge 

portion of the upper side portion of the vibration isolator body 

disposed on an opening side of the engaging groove,  and in a 

state where the shaft portion of the hanging bolt i s inserted 

into the engaging groove, the upper side portion of  the 

vibration isolator body is sandwiched, fastened and  fixed by 

a pair of nuts threadedly mounted on the shaft port ion of the 

hanging bolt from above and below. 

[0019] 

 Regarding the invention described in claim 12, in the 

hanging type vibration isolator described in claim 11, wherein 

one or a plurality of ribs are formed along a longi tudinal 

direction of the side portions of the vibration iso lator body. 

[0020] 

 Regarding the invention described in claim 13, in the 

hanging type vibration isolator described in any on e of claims 

1 to 12, a projecting portion which prevents the ro tation of 

the nut is formed on a back surface of the upper si de portion 

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 1 to 4, in a hanging type vibration isolator  including 

a vibration isolator body which has an upper side p ortion and 

a lower side portion, is mounted in an interposed m anner on a 

middle portion of a hanging bolt from which vibrati ng equipment 

which generates vibrations is suspended, and which supports a 

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 of the 

hanging bolt from a horizontal direction in a state  where the 

shaft portion is inserted into the first engaging 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 

shaft portion is inserted into the locking lug, and  in the state 

where the locking lug is fitted on the shaft portio n of the 

hanging bolt inserted into the first engaging groov e, the 

locking lug and the upper side portion of the vibra tion isolator 

body are sandwiched, fastened and fixed to each oth er by a pair 

of nuts threadedly mounted on the shaft portion of the hanging 

bolt from above and below.  With such a configurati on, in 
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mounting the vibration isolator body on the hanging  bolt, the 

vibration isolator body can be mounted on the hangi ng bolt by 

merely inserting the shaft portion of the hanging b olt into the 

first engaging groove formed in the upper side port ion of the 

vibration isolator body from a horizontal direction  and by 

inserting the shaft portion of the hanging bolt int o the second 

engaging groove formed in the locking lug from the same 

horizontal direction so as to make the shaft portio n engage with 

the second engaging groove and, thereafter, by fast ening the 

upper side portion of the vibration isolator body a nd the 

locking lug together by the pair of nuts mounted on  the shaft 

portion from above and below. 

[0022] 

 Accordingly, a mounting operation of the vibration  

isolator body can be performed extremely quickly an d smoothly 

compared to a conventional mounting operation and h ence, an 

installation time can be shortened and installation  can be 

simplified and made easier.  Further, mounting of t he vibration 

isolator body can prevent falling of the equipment or the like 

by merely hanging the first engaging groove of the vibration 

isolator body to the lower nut threadedly mounted o n the shaft 

portion of the hanging bolt and hence, falling of t he equipment 

can be prevented with certainty and safety is also taken into 

consideration.  Further, the place where the vibrat ion 

isolator body is mounted is mainly a space in a cei ling and hence, 

it is necessary to carry and install equipment thro ugh a narrow 

space such as an inspection opening.  However, such  a drawback 
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can be overcome by the hanging type vibration isola tor of the 

present invention.  Further, although at least two 

installation workers are necessary for mounting one  set of 

equipment conventionally, the vibration isolator bo dy can be 

inserted from the horizontal direction, that is, th e vibration 

isolator body can be mounted in a slidable manner a nd hence, 

the vibration isolator body can be mounted also by one 

installation worker.  In this manner, the present i nvention can 

acquire excellent advantageous effects such as the reduction 

of cost and the reduction of number of installation  workers not 

to mention securing safety of installation workers.  

[0023] 

 In the hanging type vibration isolator having the 

above-mentioned configuration, a locking portion wh ich is 

lockable with an opening-side edge portion of the u pper side 

portion of the vibration isolator body may be forme d on both 

distal edge portions of the locking lug on an openi ng side of 

the second engaging groove.  With such a configurat ion, the 

present invention can acquire an advantageous effec t that an 

engagement state at the time of engagement of the l ocking lug 

becomes stable.  Further, in the hanging type vibra tion 

isolator having the above-mentioned configuration, a recessed 

portion in which the locking portion is fittable ma y be formed 

by notching on the opening-side edge portion of the  upper side 

portion of the vibration isolator body with which t he locking 

portion of the locking lug is lockable.  With such a 

configuration, the locking portion of the locking l ug can be 
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accommodated while preventing the locking portion o f the 

locking lug from projecting toward an opening side of the upper 

side portion of the vibration isolator body.  Furth er, in the 

hanging type vibration isolator having the above-me ntioned 

configuration, the locking lug may have elongated g rooves 

formed by notching along both sides of the second e ngaging 

groove, the elongated grooves may be configured to slidably 

engage with projections formed on the upper side po rtion of the 

vibration isolator body, and the second engaging gr oove formed 

in the locking lug may be fittable on the shaft por tion of the 

hanging bolt which is inserted into the first engag ing groove 

in a state where the shaft portion is inserted into  the second 

engaging groove.  With such a configuration, it is possible to 

hold the locking lug such that the locking lug is a lways attached 

to the upper side portion of the vibration isolator  body. 

[0024] 

 According to the invention described in claim 5, i n a 

hanging type vibration isolator including a vibrati on isolator 

body which has an upper side portion and a lower si de portion, 

is mounted in an interposed manner on a middle port ion of a 

hanging bolt from which vibrating equipment which g enerates 

vibrations is suspended, and which supports a load of the 

vibrating equipment, the vibration isolator body ha s a first 

engaging groove which is formed in the upper side p ortion by 

notching and is fittable on a shaft portion of the hanging bolt 

from a horizontal direction in a state where the sh aft portion 

is inserted into the first engaging groove, and a h ook-shaped 
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locking lug in which a second engaging groove which  is 

engageable with the shaft portion of the hanging bo lt inserted 

into the first engaging groove from the outside is formed by 

notching is pivotally supported on the vibration is olator body 

on one side of the first engaging groove, the vibra tion isolator 

includes a mechanism which prevents the disengageme nt of the 

locking lug from the vibration isolator body in a s tate where 

the locking lug is engaged with  the shaft portion of the hanging 

bolt inserted into the first engaging groove, and t he locking 

lug and the upper side portion of the vibration iso lator body 

are sandwiched, fastened and fixed to each other by  a pair of 

nuts threadedly mounted on the shaft portion of the  hanging bolt 

from above and below.  With such a configuration, a lso due to 

the provision of the hook-shaped locking lug, the p resent 

invention can expect an advantageous effect substan tially equal 

to the advantageous effect acquired by the locking lug according 

to the invention described in claim 4.  In the hang ing type 

vibration isolator having the above-mentioned confi guration, 

a projection which forms a nut receiver is formed o n the upper 

side portion of the vibration isolator body.  With such a 

configuration, the nut can be mounted in a stable s tate with 

no stepped portion. 

[0025] 

 According to the invention described in claim 7, i n a 

hanging type vibration isolator including a vibrati on isolator 

body which has an upper side portion and a lower si de portion, 

is mounted in an interposed manner on a middle port ion of a 
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hanging bolt from which vibrating equipment which g enerates 

vibrations is suspended, and which supports a load of the 

vibrating equipment, the vibration isolator body ha s an 

engaging groove which is formed in the upper side p ortion by 

notching and is fittable on a shaft portion of the hanging bolt 

from a horizontal direction in a state where the sh aft portion 

is inserted into the engaging groove, and a locking  portion 

which is formed by being cut and raised downward an d forms a 

nut receiving portion is formed on an opening-side edge portion 

of the upper side portion of the vibration isolator  body 

disposed on an opening side of the engaging groove,  and in a 

state where a lower nut of a pair of nuts threadedl y mounted 

on the shaft portion of the hanging bolt is locked to the locking 

portion, the upper side portion of the vibration is olator body 

is sandwiched, fastened and fixed by the lower nut and an upper 

nut from above and below.  With such a configuratio n, the 

vibration isolator body can be mounted without part icularly 

requiring a member such as the locking lug. 

[0026] 

 According to the invention described in claim 8, i n a 

hanging type vibration isolator including a vibrati on isolator 

body which has an upper side portion and a lower si de portion, 

is mounted in an interposed manner on a middle port ion of a 

hanging bolt from which vibrating equipment which g enerates 

vibrations is suspended, and which supports a load of the 

vibrating equipment, the vibration isolator body ha s an 

engaging groove which is formed in the upper side p ortion by 
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notching and is fittable on a shaft portion of the hanging bolt 

from a horizontal direction in a state where the sh aft portion 

is inserted into the engaging groove, and a circula r hole having 

a slightly larger diameter is formed in a deep side  of the 

engaging groove, and in a state where the shaft por tion of the 

hanging bolt is inserted into and engages with the circular hole, 

a stepped locking washer is mounted on the shaft po rtion of the 

hanging bolt such that the shaft portion passes thr ough the 

stepped locking washer, and the upper side portion of the 

vibration isolator body is sandwiched, fastened and  fixed by 

a pair of nuts which is threadedly mounted on the s haft portion 

of the hanging bolt from above and below while inte rposing the 

washer between the upper side portion and the pair of nuts 

respectively.  With such a configuration, the vibra tion 

isolator body can be mounted while preventing the r emoval of 

the shaft portion by the locking washer.  In the ab ove-mentioned 

configuration, the vibration isolator body may be f ormed of a 

hollow rectangular frame body having the upper side  portion, 

the lower side portion and a pair of left and right  side portions. 

[0027] 

 According to the invention described in claim 10, in a 

hanging type vibration isolator including a vibrati on isolator 

body which is formed of a hollow rectangular frame body having 

an upper side portion, a lower side portion and a p air of left 

and right side portions, is mounted in an interpose d manner on 

a middle portion of a hanging bolt from which vibra ting 

equipment which generates vibrations is suspended, and which 



19 

supports a load of the vibrating equipment, the vib ration 

isolator body has a first engaging groove which is formed in 

the upper side portion by notching and is fittable on a shaft 

portion of the hanging bolt from a horizontal direc tion in a 

state where the shaft portion is inserted into the first 

engaging groove, and a U-shaped engaging frame body  formed of 

both side portions and a connecting portion which c onnects the 

both side portions to each other is mounted on uppe r portions 

of both side portions of the vibration isolator bod y in a state 

where proximal ends of the engaging frame body are pivotally 

supported so as to make the engaging frame body swi ngable to 

positions above and on lateral sides of the upper s ide portion 

and the engaging frame body slidable upward and dow nward on both 

side portions of the vibration isolator body, and t he vibration 

isolator includes a mechanism which prevents the di sengagement 

of the engaging frame body from the vibration isola tor body in 

a state where the engaging frame body engages with the vibration 

isolator body by swinging upward and by sliding dow nward, a 

second engaging groove which is substantially equal  to the first 

engaging groove is formed in the connecting portion  of the 

engaging frame body by notching at a position which  corresponds 

to the first engaging groove, and the connecting po rtion of the 

engaging frame body and the upper side portion of t he vibration 

isolator body are sandwiched, fastened and fixed to  each other 

by a pair of nuts threadedly mounted on the shaft p ortion of 

the hanging bolt from above and below.  With such a  

configuration, the vibration isolator body can be s imply 
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mounted by a series of operations consisting of swi nging and 

sliding of the engaging frame body. 

[0028] 

 According to the invention described in claim 11, in a 

hanging type vibration isolator including a vibrati on isolator 

body which is formed of a U-shaped frame body havin g an upper 

side portion, a lower side portion and either one o f a left side 

portion or a right side portion, is mounted in an i nterposed 

manner on a middle portion of a hanging bolt from w hich vibrating 

equipment which generates vibrations is suspended, and which 

supports a load of the vibrating equipment, the vib ration 

isolator body has an engaging groove which is forme d in the upper 

side portion by notching and is fittable on a shaft  portion of 

the hanging bolt from a horizontal direction in a s tate where 

the shaft portion is inserted into the engaging gro ove, and a 

locking portion bent downward is formed on an edge portion of 

the upper side portion of the vibration isolator bo dy disposed 

on an opening side of the engaging groove, and in a  state where 

the shaft portion of the hanging bolt is inserted i nto the 

engaging groove, the upper side portion of the vibr ation 

isolator body is sandwiched, fastened and fixed by a pair of 

nuts threadedly mounted on the shaft portion of the  hanging bolt 

from above and below.  With such a configuration, e ven in the 

vibration isolator of a type where the frame body h as the side 

portion only on one side, such a vibration isolator  can be 

practically used depending on a position where the engaging 

groove is formed and hence, a scope where the prese nt 
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invention is applicable is expanded.  In the above- mentioned 

configuration, one or a plurality of ribs may be fo rmed along 

a longitudinal direction of the side portions of th e vibration 

isolator body.  With such a configuration, a streng th of the 

side portion of the vibration isolator body formed of the 

U-shaped frame body can be maintained by the rib an d hence, the 

side portion of the vibration isolator body can be reinforced.  

In the above-mentioned configuration, a projecting portion 

which prevents the rotation of the nut may be forme d on a back 

surface of the upper side portion of the vibration isolator body.  

With such a configuration, it is unnecessary to pre vent the 

rotation of the nut by a tool and hence, a mounting  operation 

can be performed efficiently. 

 

Brief Description of Drawings 

[0029] 

 FIG. 1 is a perspective view of a hanging type vib ration 

isolator according to a first example of a first em bodiment of 

the present invention showing a mounting state of t he hanging 

type vibration isolator. 

 FIG. 2 is a perspective view showing a relationshi p 

between a hanger box, an upper hanging bolt and a l ocking lug 

of the hanging type vibration isolator before the v ibration 

isolator is mounted. 

 FIGS. 3(A) to 3(C) are views showing the hanger bo x of 

the hanging type vibration isolator, wherein FIG. 3 (A) is a plan 

view of the hanger box, FIG. 3(B) is a front view o f the hanger 
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box, and FIG. 3(C) is a bottom view of the hanger b ox. 

 FIGS. 4(A) and 4(B) are views showing the locking lug of 

the hanging type vibration isolator, wherein FIG. 4 (A) is a plan 

view of the locking lug, and FIG. 4(B) is a side vi ew of the 

locking lug. 

 FIGS. 5(A) and 5(B) are views showing another lock ing lug 

of the hanging type vibration isolator, wherein FIG . 5(A) is 

a plan view of another locking lug, and FIG. 5(B) i s a side view 

of another locking lug. 

 FIG. 6 is a perspective view showing a mounting st ate of 

a hanging type vibration isolator according to a se cond example. 

 FIG. 7 is a perspective view showing a relationshi p 

between a hanger box, an upper hanging bolt, and a locking lug 

of the hanging type vibration isolator before the v ibration 

isolator is mounted. 

 FIGS. 8(A) to 8(C) are views showing the hanger bo x of 

the hanging type vibration isolator, wherein FIG. 8 (A) is a plan 

view of the hanger box, FIG. 8(B) is a front view o f the hanger 

box, and FIG. 8(C) is a bottom view of the hanger b ox. 

 FIGS. 9(A) and 9(B) are views showing the locking lug of 

the hanging type vibration isolator, wherein FIG. 9 (A) is a plan 

view of the locking lug, and FIG. 9(B) is a side vi ew of the 

locking lug. 

 FIG. 10 is a perspective view showing a mounting s tate 

of a hanging type vibration isolator according to a  third 

example. 

 FIG. 11 is a perspective view showing a relationsh ip 
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between a hanger box, an upper hanging bolt, and a locking lug 

of the hanging type vibration isolator before the v ibration 

isolator is mounted. 

 FIGS. 12(A) to 12(C) are views showing the hanger box of 

the hanging type vibration isolator, wherein FIG. 1 2(A) is a 

plan view of the hanger box, FIG. 12(B) is a front view of the 

hanger box, and FIG. 12(C) is a bottom view of the hanger box. 

 FIGS. 13(A) and 13(B) are views showing the lockin g lug 

of the hanging type vibration isolator, wherein FIG . 13(A) is 

a plan view of the locking lug, and FIG. 13(B) is a  side view 

of the locking lug. 

 FIG. 14 is a perspective view showing a mounting s tate 

of a hanging type vibration isolator according to a  fourth 

example. 

 FIG. 15 is a perspective view showing a relationsh ip 

between a hanger box, an upper hanging bolt, and a locking lug 

of the hanging type vibration isolator before the v ibration 

isolator is mounted. 

 FIGS. 16(A) to 16(D) are views showing the hanger box of 

the hanging type vibration isolator, wherein FIG. 1 6(A) is a 

plan view of the hanger box, FIG. 16(B) is a front view of the 

hanger box, FIG. 16(C) is a bottom view of the hang er box, and 

FIG. 16(D) is a side view of a main part of the han ger box. 

 FIGS. 17(A) and 17(B) are views showing the lockin g lug 

of the hanging type vibration isolator, wherein FIG . 17(A) is 

a plan view of the locking lug, and FIG. 17(B) is a  side view 

of the locking lug. 
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 FIG. 18 is a perspective view showing a mounting s tate 

of a hanging type vibration isolator according to a  fifth 

example. 

 FIG. 19 is a perspective view showing a relationsh ip 

between a hanger box and an upper hanging bolt of t he hanging 

type vibration isolator before the vibration isolat or is 

mounted. 

 FIGS. 20(A) to 20(D) are views showing the hanger box of 

the hanging type vibration isolator, wherein FIG. 2 0(A) is a 

plan view of the hanger box, FIG. 20(B) is a front view of the 

hanger box, FIG. 20(C) is a bottom view of the hang er box and 

FIG. 20(D) is a side view of the hanger box. 

 FIG. 21 is a perspective view showing a mounting s tate 

of a hanging type vibration isolator according to a  sixth 

example. 

 FIG. 22 is a perspective view showing a relationsh ip 

between a hanger box and an upper hanging bolt of t he hanging 

type vibration isolator before the vibration isolat or is 

mounted. 

 FIGS. 23(A) to 23(C) are views showing the hanger box of 

the hanging type vibration isolator, wherein FIG. 2 3(A) is a 

plan view of the hanger box, FIG. 23(B) is a front view of the 

hanger box, and FIG. 23(C) is a bottom view of the hanger box. 

 FIGS. 24(A) to 24(C) are views showing a hanger bo x 

according to a seventh example, wherein FIG. 24(A) is a plan 

view of the hanger box, FIG. 24(B) is a bottom view  of the hanger 

box, and FIG. 24(C) is a cross-sectional view of th e hanger box 
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taken along a line A-A’ in FIG. 24(B). 

 FIG. 25 is a perspective view showing a hanging ty pe 

vibration isolator according to an eighth example, and is also 

a view for describing a process from before to afte r the mounting 

of the hanging type vibration isolator. 

 FIGS. 26(A) to 26(D) are views showing the hanger box of 

the hanging type vibration isolator, wherein FIG. 2 6(A) is a 

plan view of the hanger box, FIG. 26(B) is a front view of the 

hanger box, FIG. 26(C) is a bottom view of the hang er box and 

FIG. 26(D) is a side view of the hanger box. 

 FIGS. 27(A) to 27(C) are views showing a U-shaped engaging 

frame body of the hanging type vibration isolator, wherein FIG. 

27(A) is a plan view of the U-shaped engaging frame  body, FIG. 

27(B) is a front view of the U-shaped engaging fram e body, and 

FIG. 27(C) is a side view of the U-shaped engaging frame body. 

 FIG. 28 is a perspective view of a hanging type vi bration 

isolator according to a first example of a second e mbodiment 

of the present invention showing a mounting state o f the hanging 

type vibration isolator. 

 FIGS. 29(A) to 29(C) are views showing a hanger fr ame of 

the hanging type vibration isolator, wherein FIG. 2 9(A) is a 

plan view of the hanger frame, FIG. 29(B) is a fron t view of 

the hanger frame, and FIG. 29(C) is a bottom view o f the hanger 

frame. 

 FIG. 30 is a perspective view showing a mounting s tate 

of a hanging type vibration isolator according to a  second 

example. 
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 FIGS. 31(A) to 31(E) are views showing a hanger fr ame of 

the hanging type vibration isolator, wherein FIG. 3 1(A) is a 

plan view of the hanger frame, FIG. 31(B) is a fron t view of 

the hanger frame, FIG. 31(C) is a bottom view of th e hanger frame, 

FIG. 31(D) is a side view of the hanger frame, and FIG. 31(E) 

is a cross-sectional view of the hanger frame taken  along a line 

A-A’ in FIG. 31(D). 

 

Description of Embodiments 

[0030] 

 Hereinafter, embodiments of a hanging type vibrati on 

isolator according to the present invention are des cribed with 

reference to drawings. 

[0031] 

<First embodiment> 

(First example) 

 In FIG. 1, numeral 1 indicates a vibration isolati ng 

hanger exemplified as one embodiment of a hanging t ype vibration 

isolator.  The vibration isolating hanger 1 is moun ted in an 

interposed manner on a middle portion of a hanging bolt, that 

is, between an upper hanging bolt B1 and a lower ha nging bolt 

B2.  The vibration isolating hanger 1 elastically s upports an 

air conditioner, pipes of the air conditioner or th e like not 

shown in the drawing by way of a vibration isolatin g member 

described later.  With such a configuration, the vi bration 

isolating hanger 1 has a function of absorbing main ly a vertical 

vibration component out of vibrations generated fro m the air 
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conditioner or the like thus preventing propagation  of the 

vertical vibration component to a concrete slab (no t shown in 

the drawing).  In general, as the hanging bolt, a f ully-threaded 

bolt having a nominal diameter of 10 is used and he nce, in the 

drawing, fully-threaded bolts each having a nominal  diameter 

of 10 are illustrated as the upper hanging bolt B1 and the lower 

hanging bolt B2 respectively.  It is needless to sa y, however, 

that bolts having other specifications such as a 3/ 8 inch bolt 

or a 1/2 inch bolt are also available. 

[0032] 

 The vibration isolating hanger 1 is mainly formed of a 

hanger box 2 which is a vibration isolator body whi ch 

elastically supports an air conditioner or the like , and an 

elastic rubber member 3 which is a vibration isolat ing member 

mounted on the hanger box 2 for absorbing vibration s of the air 

conditioner or the like. 

[0033] 

 As also shown in FIG. 2 and FIGS. 3(A) to 3(C), th e hanger 

box 2 is formed of a frame body which has an upper side portion 

21, a lower side portion 22, and a pair of left and  right side 

portions 23, 24.  The hanger box 2 is formed by ben ding a rolled 

steel material for general structural use (SS400) i nto a hollow 

rectangular shape (a box shape with a front surface  and a back 

surface thereof opened).  The hanger box 2 is confi gured as 

described above so that, while supporting a load of  an air 

conditioner or the like, the hanger box 2 can elast ically 

support the air conditioner or the like by dividing  



28 

(terminating) the hanging bolt into the upper hangi ng bolt B1 

and the lower hanging bolt B2 in a spaced-apart man ner and by 

interposing an elastic rubber member 3 which forms the 

above-mentioned vibration isolating member between the upper 

hanging bolt B1 and the lower hanging bolt B2.  Fur ther, the 

frame body is formed into an elongated and miniatur ized shape 

as a whole and hence, the vibration isolating hange r 1 can be 

installed even in a narrow space. 

[0034] 

 In the upper side portion 21 of the hanger box 2, an 

engaging groove 25 having an approximately U-shape as viewed 

in a plan view and having a predetermined width (in  the drawing, 

width W = 25 mm) which is fittable on a shaft porti on of the 

upper hanging bolt B1 (a fully-threaded bolt having  a nominal 

diameter of 10 or a hexagonal push bolt having a no minal diameter 

of 10) from a horizontal direction in a state where  the shaft 

portion is inserted into the engaging groove 25 is formed by 

notching.  In the lower side portion 22, a circular  hole 26 

having a predetermined diameter (in the drawing, di ameter φ = 

19 mm) in which the lower hanging bolt B2 can be lo osely fitted 

is formed.  The engaging groove 25 is formed in a s tate where 

a notched opening of the engaging groove 25 is dire cted toward 

one box opening side of the hanger box 2. 

[0035] 

 The elastic rubber member 3 is fixed to hanger box  2 in 

such a manner that an upper end portion of the lowe r hanging 

bolt B2 which is made to pass through the circular hole 26 formed 
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in the lower side portion 22 of the hanger box 2 is  made to pass 

through a center axis hole formed in the elastic ru bber member 

3, and the elastic rubber member 3 is fastened and fixed to the 

lower side portion 22 of the hanger box 2 from abov e by double 

nuts 27, 28 with a washer interposed between the do uble nuts 

27, 28 and the elastic rubber member 3. 

[0036] 

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

locking lugs 32, 33 each having a square plate shap e in which 

an approximately U-shaped engaging grooves 30, 31 s ubstantially 

equal to the engaging groove 25 formed in the upper  side portion 

21 of the hanger box 2 is formed by notching, and i s fittable 

on the shaft portion of the upper hanging bolt B1 f rom a 

horizontal direction in a state where the shaft por tion is 

inserted into the square-plate type engaging groove s 30, 31.  

The locking lugs 32, 33 are configured such that L- shaped or 

U-shaped locking portions 34, 35 which are lockable  with an edge 

portion of the upper side portion 21 of the hanger box 2 are 

formed on both distal edge portions of the locking lugs 32, 33 

on a notched opening side of the engaging grooves 3 0, 31.  That 

is, FIGS. 4(A), 4(B) show an example of the L-shape d locking 

portion 34.  When the engaging groove 30 of the loc king lug 32 

is fitted on the shaft portion of the upper hanging  bolt B1 in 

a state where the shaft portion is inserted into th e engaging 

groove 30 and, thereafter, the locking lug 32 is mo ved backward, 

the locking portion is brought into contact and eng aged with 

an opening-side edge portion of the upper side port ion 21 of 
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the hanger box 2.  FIGS. 5(A), 5(B) show an example  of the 

U-shaped locking portion 35.  When the engaging gro ove 31 of 

the locking lug 33 is fitted on the shaft portion o f the upper 

hanging bolt B1 in a state where the shaft portion is inserted 

into the engaging groove 31 and, thereafter, the lo cking lug 

33 is moved backward, the locking portion is engage d with the 

hanger box 2 such that the locking portion sandwich es an 

opening-side edge portion of the upper side portion  21 of the 

hanger box 2.  Further, either one of the locking l ug 32 having 

the locking portion 34 or the locking lug 33 having  the locking 

portion 35 is fitted on the shaft portion of the up per hanging 

bolt B1 which is inserted into the engaging groove 30, 31, the 

locking lug and the upper side portion 21 of the ha nger box 2 

are sandwiched, fastened and fixed to each other fr om above and 

below by the double nuts 37, 38 which are threadedl y mounted 

on the shaft portion of the upper hanging bolt B1 i n a state 

where the locking portions 34, 35 are engaged with the 

opening-side edge portion of the upper side portion  21 of the 

hanger box 2. 

[0037] 

 In the above-mentioned description, the case where  the 

locking portion 34 of the locking lug 32 is formed into an L-shape 

and the case where the locking portion 35 of the lo cking lug 

33 is formed into a U-shape are exemplified.  Howev er, it is 

needless to say that the locking portions 34, 35 ma y have other 

shapes.  Further, in the above-mentioned descriptio n, the case 

is exemplified where the hanger box 2 is formed usi ng a rolled 
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steel material for general structural use (SS400).  However, 

a material for forming the hanger box 2 is not limi ted to such 

a steel material.  A material for forming the hange r box 2 is 

not particularly limited provided that the material  for forming 

the hanger box 2 has an allowable tensile strength to an extent 

that a load applied to one hanging bolt (for exampl e, when an 

air conditioner is supported by four-points suspens ion 

structure, one fourth of a weight of the air condit ioner) can 

be supported. 

[0038] 

<Steps of mounting vibration isolating hanger> 

 Next, steps of mounting the vibration isolating ha nger 

is described with reference to FIG. 2 and FIG. 1. 

 Firstly, as shown in FIG. 2, the upper hexagonal n ut 37 

and the lower hexagonal nut 38 are mounted on a low er end portion 

of the upper hanging bolt B1 suspended from a concr ete slab which 

forms a structural framework not shown in the drawi ng with a 

predetermined distance therebetween.  By setting su ch a 

distance larger than at least the sum of a thicknes s of the upper 

side portion 21 of the hanger box 2 and a thickness  of the locking 

lugs 32, 33, the upper side portion 21 and the lock ing lugs 32, 

33 can be sandwiched between both nuts 37, 38. 

[0039] 

 Next, an instruction worker lifts up vibrating equ ipment 

such as an air conditioner, and fits the engaging g roove 25 

formed in the upper side portion 21 of the hanger b ox 2 which 

is mounted in advance on the vibrating equipment by  way of the 
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lower hanging bolt B2 on the shaft portion of the u pper hanging 

bolt B1 between the nuts 37 and 38 from a horizonta l direction 

such that the shaft portion is inserted into the en gaging groove 

25.  When the upper side portion 21 of the hanger b ox 2 is placed 

on and engaged with the lower hexagonal nut 38, fal ling of the 

equipment is prevented thereafter.  Then, the engag ing groove 

30 of any one of the locking lugs 32 and 33, for ex ample, as 

shown in FIG. 2, the engaging groove 30 of the lock ing lug 32 

is fitted on the shaft portion of the bolt B1 inser ted into the 

engaging groove 25 between the nut 38 and the upper  side portion 

21 of the hanger box 2 from a horizontal direction in the same 

manner.  After the fitting of the locking lug 32 , the locking 

lug 32 is slightly retracted so that the locking po rtion 34 is 

engaged with an opening-side edge portion of the up per side 

portion 21 of the hanger box 2.  Then, in such an e ngagement 

state, the upper hexagonal nut 37 is moved downward  along the 

shaft by threadedly rotating the upper hexagonal nu t 37 so that 

the upper side portion 21 of the hanger box 2 and t he locking 

lug 32 are fastened and fixed to each other by the upper hexagonal 

nut 37 and the lower hexagonal nut 38 whereby the m ounting of 

the vibration isolating hanger 1 is completed. 

[0040] 

 In mounting the vibration isolating hanger, unlike  the 

conventional working, there is no post working of t he lower 

hexagonal nut 38 and hence, it is possible to minim ize the need 

for an installation worker to support vibrating equ ipment which 

is a heavy object.  In the description, “minimize” means that 
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an installation worker is necessary only for a lift ing time 

during which the installation worker lifts up the v ibrating 

equipment, and inserts the shaft portion of the upp er hanging 

bolt B1 into the engaging groove 25 of the hanger b ox 2, and 

places the hanger box 2 on the lower hexagonal nut 38. 

[0041] 

 In the above-mentioned configuration, the locking lug 33 

may be used in place of the locking lug 32.  When t he locking 

lug 33 is used, the locking lug 33 engages with the  hanger box 

2 such that the locking portions 35 sandwich the op ening-side 

edge portion of the upper side portion 21 of the ha nger box 2 

and hence, the locking lug 33 is minimally removed from the 

hanger box 2 whereby the locking lug 33 is engaged with the hanger 

box 2 with more certainty. 

[0042] 

<Manner of operation and advantageous effects of vi bration 

isolating hanger> 

 In the vibration isolating hanger 1 described here tofore 

which is the hanging type vibration isolator accord ing to the 

embodiment of the present invention, the engaging g roove 25 

formed in the upper side portion 21 of the hanger b ox 2 has an 

approximately U-shape and the engaging groove 25 is  formed in 

a state where the notched opening of the engaging g roove 25 is 

directed toward a box opening side of the hanger bo x 2.  

Accordingly, mounting of the hanger box 2 on the sh aft portion 

of the upper hanging bolt B1 can be performed from a horizontal 

direction so that the mounting operation can be per formed 
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quickly and smoothly.  Further, in an installation operation, 

a time during which an installation worker supports  vibrating 

equipment which is a heavy object can be also short ened and hence, 

operability.  Accordingly, an installation time can  be 

shortened and installation can be simplified and ma de easier.  

Further, mounting of the vibration isolator body ca n prevent 

falling of the equipment or the like by merely hang ing the 

engaging groove 25 of the hanger box 2 to the lower  nut 38 

threadedly mounted on the shaft portion of the uppe r hanging 

bolt B1 and hence, falling of the equipment can be prevented 

with certainty and safety is also taken into consid eration.  

Further, the place where the vibration isolator bod y is mounted 

is mainly a space in a ceiling and hence, it is nec essary to 

carry and install equipment through a narrow space such as an 

inspection opening.  However, such a drawback can b e overcome 

by the hanging type vibration isolator of this embo diment.  

Further, although at least two installation workers  are 

necessary for mounting one set of equipment convent ionally, the 

vibration isolator body can be inserted from the ho rizontal 

direction, that is, the vibration isolator body can  be mounted 

in a slidable manner and hence, the vibration isola tor body can 

be mounted by one installation worker.  In this man ner, this 

embodiment can acquire excellent advantageous effec ts such as 

the reduction of cost and the reduction of number o f 

installation workers not to mention securing safety  of 

installation workers. 

[0043] 
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(Second example) 

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

hanging type vibration isolator of the second examp le includes 

a locking lug 40 having substantially the same conf iguration 

as the locking lug 32 of the first example.  That i s, the locking 

lug 40 is configured such that an L-shaped locking portion 42 

which is lockable with an edge portion of an upper side portion 

21a of a hanger box 2a is formed on both distal edg e portions 

of the locking lug 40 on a notched opening side of an 

approximately U-shaped engaging groove 41.  Further , recessed 

portions 43 in which the locking portions are fitta ble are 

formed by notching on the edge portion of the upper  side portion 

21a of the hanger box 2a with which the locking por tions 42 of 

the locking lug 40 are engaged.  In a state where t he locking 

lug 40 is mounted on the hanger box 2a, the locking  portions 

42 are fitted in the recessed portions 43.  Other c onfigurations 

of the second example are substantially equal to th e 

corresponding configurations of the first example.  Further, 

the second example is substantially equal to the fi rst example 

also with respect to the steps of mounting, the man ner of 

operation and the advantageous effects.  According to this 

example, the locking portions 42 of the locking lug  40 are 

accommodated in the recessed portions 43 without pr ojecting 

from the opening-side edge portion of the upper sid e portion 

21a of the hanger box 2a and hence, an engagement s tate at the 

time of engagement of the locking lug 40 becomes st able. 

[0044] 
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(Third example) 

 FIG. 10 to FIGS. 13(A), 13(B) show a third example .  A 

hanging type vibration isolator of the third exampl e includes 

another type of locking lug 45.  That is, the locki ng lug 45 

is configured such that elongated grooves 47 are fo rmed by 

notching along both sides of an engaging groove 46,  and the 

elongated grooves are slidably engaged with rivets 

(projections) 48 or the like formed on an upper sid e portion 

21b of a hanger box 2b.  Further, the engaging groo ve 46 is 

fitted on a shaft portion of an upper hanging bolt B1 which is 

inserted into an engaging groove 25b formed in the upper side 

portion 21 of the hanger box 2 in a state where the  shaft portion 

of the upper hanging bolt B1 can be inserted into t he engaging 

groove 46 formed in the locking lug 45.  Other conf igurations, 

steps of mounting, the manner of operation and the advantageous 

effects of the third example are substantially equa l to the 

corresponding configurations, steps of mounting, th e manner of 

operation, and the advantageous effects of the firs t example.  

According to the third example, it is possible to h old the 

locking lug 45 such that the locking lug 45 is alwa ys attached 

to the upper side portion 21b of the hanger box 2b.  

[0045] 

(Fourth example) 

 FIG. 14 to FIGS. 17(A), 17(B) show a fourth exampl e.  In 

the fourth example, a hook-shaped locking lug 49 is  pivotally 

supported on one side of an engaging groove 25c for med in a hanger 

box 2c in a rotatable (openable and closeable) mann er by a rivet 
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50 or the like.  An engaging groove 48 which is eng ageable with 

a shaft portion of an upper hanging bolt B1 which i s inserted 

into the engaging groove from the outside is formed  in the 

locking lug 49 by notching.  In this example, the e ngaging 

groove 48 has a circular arc shape.  A projection 5 1 which forms 

a nut receiver is formed by cutting and raising on an upper side 

portion 21c of the hanger box 2c at a position clos e to a bottom 

of the engaging groove 25c with a height substantia lly equal 

to a height of the rivet 50 or the like.  In FIGS. 16(A) to 16(C), 

symbol 52a indicates an engaging hole formed in the  upper side 

portion 21c of the hanger box 2c on the other side of the engaging 

groove 25c, and an engaging projecting portion 52b (FIG. 17(B)) 

formed on the locking lug 49 is engaged with the ho le by fitting 

so that the engagement of the locking lug 49 and th e hanger box 

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

projecting portion 52b form a mechanism of preventi ng releasing 

of the engagement of the locking lug 49.  In mounti ng the 

vibration isolator body, when the engaging groove 4 8 of the 

locking lug 49 is engaged with the shaft portion of  the upper 

hanging bolt B1 which is inserted into the engaging  groove 25c 

from the outside, the engaging projecting portion 5 2b is fitted 

in the engaging hole 52a so that the engagement bet ween both 

members is not released.  The mechanism having such  a release 

preventing function shown in the drawing is merely one example, 

and it is needless to say that other mechanisms whi ch can acquire 

substantially the same advantageous effect is avail able.  

Other configurations, steps of mounting, the manner  of 
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operation and the advantageous effects of the fourt h example 

are substantially equal to the corresponding config urations, 

steps of mounting, the manner of operation and the advantageous 

effects of the first example.  Accordingly, also in  this example, 

in the same manner as the locking lug 45 of the thi rd example, 

it is possible to hold the locking lug 49 such that  the locking 

lug 49 is always attached to the upper side portion  21c of the 

hanger box 2c. 

[0046] 

(Fifth example) 

 FIG. 18 to FIGS. 20(A) to 20(C) show a fifth examp le.  In 

the fifth example, a locking lug substantially equa l to the 

locking lugs used in the examples 1 to 4 is not use d.  That is, 

cutout portions 53 are formed on an edge portion on  a notched 

opening side of an engaging groove 25d formed in an  upper side 

portion 21d of a hanger box 2d by notching, and loc king portions 

54 which are formed by cutting and raising downward  from 

portions where the cutout portions 53 are formed an d form nut 

receiving portions are formed on the edge portion.  The locking 

portions 54 are formed in a downwardly extending ma nner at an 

approximately right angle at positions adjacently t o the cutout 

portions 53 of the engaging groove 25d formed in th e upper side 

portion 21d of the hanger box 2d.  Further, in this  example, 

in the steps of mounting, the engaging groove 25d f ormed in the 

upper side portion 21d of the hanger box 2d is fitt ed on a shaft 

portion of the bolt B1 between the nuts 37, 38 in a  state where 

the shaft portion is inserted into the engaging gro ove 25d, and 
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the lower nut 38 threadedly mounted on the shaft is  brought into 

contact with the locking portion 54.  Then, by thre adedly 

rotating the upper nut 37, the upper side portion 2 1d of the 

hanger box 2d and the nuts 37, 38 are fixed to each  other by 

fastening.  Other configurations, steps of mounting , the 

manner of operation and the advantageous effects of  the fifth 

example are substantially equal to the correspondin g 

configurations, steps of mounting, the manner of op eration and 

the advantageous effects of the first example.  Acc ordingly, 

the nuts 37, 38 can be mounted in a stable state.  In such a 

case, the locking lugs used in the respective examp les are 

unnecessary. 

[0047] 

(Sixth example) 

 FIG. 21 to FIGS. 23(A) to 23(C) show a sixth examp le.  In 

the sixth example, an engaging groove 56 formed in an upper side 

portion 21e of a hanger box 2e has a circular hole portion 57 

having a slightly larger diameter on a deep side th ereof.  When 

the engaging groove 56 is fitted on a shaft portion  of an upper 

hanging bolt B1 in a state where the shaft portion is inserted 

into the engaging groove 56, a stepped locking wash er 58 shown 

in the drawing through which the shaft portion betw een nuts 37, 

38 is made to pass in advance is mounted on the upp er side portion 

21e of the hanger box 2e such that the stepped lock ing washer 

58 is fitted in the circular hole portion 57.  With  such a 

configuration, the upper side portion 21e of the ha nger box 2e 

and the stepped locking washer 58 are fixed to each  other by 
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fastening from above and below by the nuts 37, 38.  Other 

configurations, steps of mounting, the manner of op eration and 

the advantageous effects of the sixth example are s ubstantially 

equal to the corresponding configurations, steps of  mounting, 

the manner of operation and the advantageous effect s of the 

first example.  Accordingly, the vibration isolator  body can 

be mounted on the shaft portion of the upper hangin g bolt B1 

in a state where the removal of the shaft portion i s prevented 

by the locking washer 58. 

[0048] 

(Seventh example) 

 FIGS. 24(A) to 24(C) show a seventh example.  In t he 

seventh example, on a back surface of an upper side  portion 21f 

of a hanger box 2f, projections 60 which embrace a lower nut 

38 in a state where the projections 60 sandwich an engaging 

groove 25f and prevents the rotation of the lower n ut 38 are 

formed by cutting and raising.  With such a configu ration, when 

the engaging groove 25f of the hanger box 2f is fit ted on a shaft 

portion of an upper hanging bolt B1 in a state wher e the shaft 

portion is inserted into the engaging groove 25f, s urfaces of 

the hexagonal lower nut 38 mounted on the shaft por tion which 

opposedly face the projections 60 are brought into contact with 

the projections 60.  Accordingly, the lower nut is brought into 

a non-rotatable state by the projections 60 and hen ce, it is 

unnecessary to hold the lower nut 38 using a tool.  Accordingly, 

a subsequent fastening operation of the upper nut 3 7 by 

threading engagement or the like can be also perfor med without 
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any difficulty thus enhancing operability.  A dista nce between 

the projections 60 is arbitrarily adjusted correspo nding to a 

size of the lower nut 38.  Also in this case, the v ibration 

isolator body can be mounted without particularly r equiring a 

member such as the locking lugs shown in the respec tive examples.  

Other configurations, steps of mounting, the manner  of 

operation and the advantageous effects of the seven th example 

are substantially equal to the corresponding config urations, 

steps of mounting, the manner of operation and the advantageous 

effects of the first example.  The projections 60 m ay be also 

formed in the examples 1 to 6.  Due to the provisio n of the 

projections 60, it is unnecessary to hold the lower  nut 38 using 

a tool and hence, operability can be enhanced also in these 

examples. 

[0049] 

(Eighth example) 

 FIG. 25 to FIGS. 27(A) to 27(C) show an eighth exa mple.  

In the eighth example, a U-shaped engaging frame bo dy 62 is 

mounted on upper portions of both side portions 23g , 24g of a 

hanger box 2g in a state where proximal ends of the  engaging 

frame body 62 are pivotally supported so as to make  the engaging 

frame body 62 swingable to positions above and on l ateral sides 

of the upper side portion 21g as indicated by an ar row A and 

the engaging frame body 62 slidable upward and down ward on both 

side portions 23g, 24g.  The engaging frame body 62  is formed 

of both side portions 63, and a connecting portion 64 which 

connects the both side portions 63 to each other.  Rivets 65 
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or the like are formed on lower end portions of bot h side portions 

63, and the rivets 65 or the like are respectively engaged with 

elongated holes 66 formed in both side portions 23g , 24g of the 

hanger box 2g.  At the time of mounting the vibrati on isolator 

body, the rivets 65 are engaged with lower ends of the elongated 

holes 66 respectively so that the engaging frame bo dy 62 is 

brought into an erected state and, thereafter, the rivets 65 

are engaged with upper ends of the elongated holes 66 so that 

the connecting portion 64 can be brought into conta ct with an 

upper surface of the upper side portion 21g.  An ap proximately 

U-shaped engaging groove 67 substantially equal to an engaging 

groove 25g is formed by notching in the connecting portion 64 

at a position corresponding to the engaging groove 25g.  Further, 

in a state where the engaging groove 67 of the enga ging frame 

body 62 and the engaging groove 25g of the upper si de portion 

21g of the hanger box 2g are fitted on a shaft port ion of an 

upper hanging bolt B1 so that the shaft portion is inserted into 

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

connecting portion 64 of the engaging frame body 62  and the upper 

side portion 21g of the hanger box 2g are sandwiche d, fastened 

and fixed to each other from above and below by a l ower nut 38 

and an upper nut 37.  In FIGS. 26(A) to 26(D), symb ol 68a 

indicates engaging holes formed in the upper side p ortion 21g 

of the hanger box 2g on the other side of the engag ing groove 

25g.  Engaging projecting portions 68b (FIG. 27(B))  formed on 

the connecting portion 64 of the engaging frame bod y 62 are 

engaged with the engaging holes by fitting so that the 
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engagement of the engaging frame body 62 and the ha nger box 2g 

is not released.  The engaging holes 68a and the en gaging 

projecting portions 68b form a mechanism of prevent ing 

releasing of the engagement of the engaging frame b ody 62.  In 

mounting the vibration isolator body, when the enga ging groove 

67 of the engaging frame body 62 is engaged with th e shaft portion 

of the upper hanging bolt B1 from the outside, the engaging 

projecting portions 68b are fitted in the engaging holes 68a 

so that the engagement between both members is not released.  

The mechanism having the release preventing functio n shown in 

the drawing is merely one example in the same manne r as the 

above-mentioned example, and it is needless to say that other 

mechanisms which can acquire substantially the same  

advantageous effect are available.  Other configura tions, 

steps of mounting, the manner of operation and the advantageous 

effects of the eighth example are substantially equ al to the 

corresponding configurations, steps of mounting, th e manner of 

operation and the advantageous effects of the first  example.  

Accordingly, in the case of this example, the vibra tion isolator 

body can be mounted by performing a simple operatio n such as 

swinging and sliding of the engaging frame body 62.  

[0050] 

<Second embodiment> 

(First example) 

 The second embodiment differs from the first embod iment 

in the basic configuration with respect the followi ng points.  

In the second embodiment, a member which correspond s to the 
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hanger box in the first embodiment is not formed in to a box shape 

or a quadrangular ring shape as viewed in a front v iew unlike 

the first embodiment.  That is, the member which co rresponds 

to the hanger box in the first embodiment is formed  of a frame 

body (hanger frame) 72 which is formed by bending a  plate into 

a U-shape having an upper side portion 81, a lower side portion 

82, and either one of left and right side portions 83.  FIG. 

28 to FIGS. 29(A) to 29(C) show a first example of the second 

embodiment.  In the first example, an approximately  U-shaped 

engaging groove 85 having a predetermined width (in  the drawing, 

W = 25 mm) which is fittable on a shaft portion of an upper hanging 

bolt B1 from a horizontal direction in a state wher e the shaft 

portion is inserted into the engaging groove 85 is formed in 

the upper side portion 81 of a hanger frame 72 by n otching.  

Unlike the engaging groove 25 and the like of the f irst 

embodiment, the engaging groove 85 is formed by not ching such 

that a notched opening of the engaging groove 85 is  directed 

not toward a box opening side but toward a side whe re the hanger 

box has no side portion (a side opposite to a side edge portion).  

Locking portions 86 which are bent downward are for med on an 

edge portion of the upper side portion 81 of the ha nger frame 

72 disposed on an opening side of the engaging groo ve 85.  A 

circular hole 83 having a predetermined diameter (i n the drawing, 

diameter φ = 15.5 mm) which allows the loose fitting of the l ower 

hanging bolt B2 therein is formed in a lower side p ortion 82 

of the hanger frame 72 substantially in the same ma nner as the 

respective examples of the first embodiment. 
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[0051] 

 In mounting the hanger frame 72, an installation w orker 

lifts up vibrating equipment such as an air conditi oner and fits 

the engaging groove 85 formed in the upper side por tion 81 of 

the hanger frame 72 which is mounted on the vibrati ng equipment 

in advance by way of a lower hanging bolt B2 on the  shaft portion 

of the bolt B1 between the nuts 37, 38 from a horiz ontal direction 

in a state where the shaft portion is inserted into  the engaging 

groove 85.  Then, when the upper side portion 81 of  the hanger 

frame 72 is placed on and engaged with the lower he xagonal nut 

38, the locking portion 86 performs a function of p reventing 

the removal of the nut 38 so that falling of the eq uipment is 

prevented thereafter.  Then, in such an engagement state, the 

upper hexagonal nut 37 is moved downward along the shaft by 

threadedly rotating the upper hexagonal nut 37 so t hat the upper 

side portion 81 of the hanger frame 72 is fastened and fixed 

by the upper hexagonal nut 37 and the lower hexagon al nut 38 

whereby the mounting of the vibration isolating han ger is 

completed. 

[0052] 

(Second embodiment) 

 FIG. 30 and FIGS. 31(A) to 31(D) show a second exa mple.  

In the second example, a plurality of ribs 88 are f ormed along 

a longitudinal direction of a side portion 83a of a  hanger frame 

72a.  In the example, as shown in the drawing, the ribs 88 are 

formed on both sides in a width direction of the si de portion 

83a.  However, it is not always necessary to adopt such a 
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configuration.  Provided that the hanger frame 72a has a 

plurality of ribs 88, the number of ribs 88 may be arbitrarily 

set.  Further, the hanger frame 72a may have only o ne rib 88.  

By forming the ribs 88 on the hanger frame 72a, the  side portion 

83a of the hanger frame 72a can acquire a high stre ngth.  Other 

configurations including the configuration where lo cking 

portions 86a which are bent downward are formed on an edge 

portion of an upper side portion 81a of the hanger frame 72a 

disposed on an opening side of the engaging groove 85a and steps 

of mounting the hanger frame 72a are substantially equal to the 

corresponding configurations and steps of mounting the hanger 

frame of the first example.  Also the first and sec ond examples 

of this embodiment may include the configuration de scribed in 

the seventh example of the first embodiment shown i n FIGS. 24(A) 

to 24(C).  That is, projections which prevent the r otation of 

the lower nut 38 are formed by cutting and raising so as to 

sandwich the engaging grooves 85, 85a on a back sur face of the 

upper side portions 81, 81a of the hanger frames 72 , 72a.  With 

such a configuration, the second embodiment can exp ect the 

manner of operation and an advantageous effect subs tantially 

equal to the manner of operation and the advantageo us effect 

acquired by the seventh example of the first embodi ment. 

[0053] 

 As has been described heretofore, the description has 

been made by taking an air conditioner as an exampl e of the 

vibrating equipment in the first and second embodim ents of the 

present invention.  However, the vibrating equipmen t may be a 
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pipe or the like. 

[0054] 

 Shapes, structures and the like of respective 

constitutional members shown in the drawings as the  

constitutional elements of the hanging type vibrati on isolator 

according to the first and second embodiments of th e present 

invention merely show one preferred example, and it  is needless 

to say that various design modifications are concei vable 

without departing from the scope of claims.  Partic ularly, 

although the concrete slab placed on the deck plate  in the 

building having the steel framed structure (S struc ture) is 

exemplified as the structural framework, the struct ural 

framework is not limited to such a concrete slab.  Provided that 

the structural framework can support vibrating equi pment, the 

present invention is applicable to any structural f ramework 

such as a floor concrete slab in a building having reinforced 

concrete structure (RC structure), a beam of a stee l frame in 

a construction having S structure, a rafter and a d iagonal 

member of a roof or the like. 

 

Reference Signs List 

[0055] 

1 vibration isolating hanger (hanging type vibratio n 

isolator) 

2 hanger box (vibration isolator body) 

3 elastic rubber member (vibration isolating member ) 

21 upper side portion 
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22 lower side portion 

23, 24 side portion 

25 engaging groove (first engaging groove) 

26 circular hole 

30, 31 engaging groove (second engaging groove) 

32, 33 locking lug 

34, 35 locking portion 

37 upper hexagonal nut 

38 lower hexagonal nut 

72 hanger frame (engaging frame body) 

81 upper side portion 

82 lower side portion 

83 side portion 

85 engaging groove 

86 locking portion 

88 rib 

B1 upper hanging bolt (hanging bolt) 

B2 lower hanging bolt (hanging bolt) 
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CLAIMS 

1. A hanging type vibration isolator including a vi bration 

isolator body which is formed of a U-shaped frame b ody having 

an upper side portion, a lower side portion and eit her one of 

a left side portion or a right side portion, is mou nted in an 

interposed manner on a middle portion of a hanging bolt 

suspended from a structural framework such as a cei ling slab 

in order to suspend a vibrating equipment which gen erates 

vibrations, and which supports a load of the vibrat ing equipment, 

wherein 

 the vibration isolator body has an engaging groove  which 

is formed in the upper side portion by notching and  is fittable 

on a shaft portion of the hanging bolt from a horiz ontal 

direction in a state where the shaft portion is ins erted into 

the engaging groove, and 

 in a state where the shaft portion of the hanging bolt 

is inserted into the engaging groove, the upper sid e portion 

of the vibration isolator body is sandwiched, faste ned and fixed 

by a pair of nuts threadedly mounted on the shaft p ortion of 

the hanging bolt from above and below. 


