l../‘ .

_1--

TITLE OF THE INVENTION

Sound Insulating Device

BACKGROUND OF THE“INVENTION
Field of the Invention

The present invention concerns a sound insulating
device fqr reducing propagation of vibrational impact
sounds. More in particular, it relates to a sound iﬁSu—‘
lating device.suitable to use as a sound insulating floor
devicé for reducing impact sounds generated'in upstairs

from transmitting to adjacent downstairs of a house.

Description of the Prior Art

"~ In recent years, floor impact sounds frbm upstairs of
a house have caused a significant problem, for example, in
apartment houses. The floor impact'sounds fnclude floor
impact sounds caused by light weight impact shocks which
are generated upon ordinary walking and floor impact sounds
caused by heavy weighf.impaét_shocks which are génerdted
upon falling of a heavy'weight mass or upbn leaping action
of a children or the like, and'therq was no effective
countermeasure other than increasing the thickness of

floor slabs, particularly. for floor impact sounds caused

- by heavy weight impact shocks.



However, if the thickness of the flpof siabs ;s
increased, the nﬁmbef of stories that can be constructédl
within a predetermiﬁed designed'height is decreased and -
the cost for the construction materials is also.incre5sed.
Accordingly, this can not alwayé be considered as an effec
tive means. Further; this method is extremely difficult
to be applied to a wooden residence.

In view of:the above, the present applicant has pré-
viously proposed a sound insulating device having a shock
absorbing mechanism of a reduced vertical size to be put
Eetween'an upper materia; and a lower material which can
bg applied easily also to existent buildings or timber
houses and which is' free from a worry of worsening the
habitability as shown in Japanese Patent Laid-Open Hei
2-289759. | | .

In this sound insulating device proposed previously by
the present applicant, since the vibrational impact sounds
are absorbed by an elastic member and the elastic recovery
of the elastic member is resisted by a damping mechanism, |
it has a merit capable of absorbing heavy weight impact
sounds without deteriorating.the habitability. However,
if it is intended to absorb also the light weight impact
sounds by this shock absorbing mechanism, it results in
a problem of WOrsening the habitability or reducing the

‘absorbing effect for heavy weight impact sounds.



OBJECT OF THE INVENTION

The present invention has been achleved 1n'v1éw of the
foregoing situétions and it is an object of the 1nvention'
to provide a sound insulating device capaBle of absorbing
light weight impact sounds, as well as heavy weight impact :
~sounds. | | R

Another quect of the présent invention is to provide
a sbund insulating device capable of further improving the
absorbing effect for vibrationaliimpact sounds without -
deteriorating habitability and capable of extending the
.working life of a shock absorbing ﬁechanism.

A furfher objéct of the present 1nvéntion'1s tb
-pfovide a squﬁd insulating device with no worry of reducing
the'aﬁéorbing effeét for impact sounds depending on the |
skills of constructing opération ahd capable of facilita;
ting the constructing operation.

A still further object of the present invention is to
provide a sound insﬁ}ating device capable of decreasing a
vertical distance between an upper material and a lower

material as narrow as possible.‘

SUMMARY OF THE INVENTION
The foregoing objects of'the présent invention can
be attained by a sound insulating device having a shock

absorbing mechanism put between an upper material and a



lower material‘fof-absorbing vibrational impact soqnds.
wherein the shock absorbing mechaniém comprises a spring

mechanism that deforms elastically under the effect of an

impact load and a shock absorber disposed between the spring

mechanism and the upper mAterial or the lower material,
the shock absorber having a weakened portion that deforms

elastically preceding to the elastic deformation of the

| spring mechanism.

In the preéent invention, when an_impact'loéd is
exerted, since the weakened portion of the shock absorber
deforms elastically pfior to fhe elastic deformation of the
spring mechanism, vibrational light weight impact sounds
can be absorbed by the elastic deformation of the wedkened
portion. In addition, since the spring mechanism 1tsgif
can be consfituted as'a structure optimél.to absorption of
vibrational heavy weight impact s&unds. there is ho such
disadvantage as worsening the habitability or reducing the

absorbing effect_for'vibrational heavy impact sounds.

BRIEF DESCRIPTION OF THE ACCOMPANYING DRAWINGS

These and other objects, as well as advantageous
features of the present invention willlbecome apparent by
reading the following descriptions with reference to the
aécémpanying drgwings. wherein

Fig. 1 1s a cross sectional view illustrating a sound



5.
insulating ‘device in a preferred embodiment acconding-to
the present invention; |
Fig.-z is an enlarged view for a damping mechanism
shown in.Fig. 1;
| Fig 3 1s an exploded view of Fig. 2;
Fig. 4 1s a front elevational view of a'base plate§~
Fig. 5 is a bottom view of the base platée shown in
~ Fig. 4; o .
| Fig. 6 1s an enlarged cross sectional view of the
base plate taken along lines VI-VI in Fig. 4;
Fig. 7 is a cross sectional view illustrating an
elastic member.in details;
Fig. 8 is a bottom view of Fig. 7;
"Fig. 9 is a detailed view for a cover mounted to the
elastic member;
Fig. 10 is a plan'view of Fig. 9;
Fig. 11 is a cross sectional view.showing details of
the damping mechanism;
Fig. 12 is a bottom view of Fig. 11;
Fig. 13 is a detailed view for a cover'mounted to the
damping mechanism; | |
Fig. 14 1s a view illustrating the cevef in Fig. 13
wifh_a 1id being opened; S
| Fig. 15 is a cross sectional view illustrating the

constitution of a shock absorber attached to the elastic
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member ;

Fig. 16 is a viéw i1llustrating an outer membef of the
shock absorber as viewed from beheath of Filg. 15; -

Fig. 17 is a view illustrating the structure of-én
inner member of as view from above of Fig. 15; H

"Fig. 18 1s a graph illustrating the effect of the
shock absorbing mechanism; '

Figs. 19 (a), (b) are, respectively, explanatory views
illustrating a structure in ﬁhich shock absorbing mechanism
is disposed between adjacent joists;. |

Figs. 20 (a), (b), (c) are respectively, explanatory
views, 1llustrating spring portions of different shapes;

. Fig. 21 is an explanatory view of a shock absorbing
mechanism comprising a leaf spring and a coil spfing;_

Fig. 22 is an explanatory view of a shock'absorbing'

' mechaniém.COmprising a single sheet of spring material:

Fig.'23 is an explanatory view of an embodiment of a
damping mechanism comprising'an alr spriné device; _

Fig. 24(a) is a constitufional'view of a shock absor-
bing mechanism using a metal receptacle;

Fié. 24(b5 is a.side elevational'vieﬁ'of Flg. 24a;

'Fig. 25 is'an explanatory view illustrating an'example
in which a lower material has a recess; . |

Fig. 26 is an explanatory view iilustrating.ah embodi-

ment in which a shock absorbing mechanism comprises a coil



spring; ‘ _
| Fig. 27 is an explanatory view illustrating a-shock .
absorbing mechanism of a structure in which_two steel
.Belts are connected with a coil spring; |
Fig. 28(a) is an explanatory view illustrating a
method of making a gap by using a spacer plate;
Fig. 28(b) is a plan view of Fig. 28a illustrating a

relation between a shock absorber and a spacer plate.

DESCRIPTION OF THE PREFERRED EMBODIMENTS |

Descfiption will now be made to the present invention
with reference to the drawings. | |

| Fig. 1 shows a sound insqlating device in a ﬁreferred

embodimenthaccording to the present invention in which a
' shock.absorbing mechanisﬁ 1 is put between an'upper'materia;
2 and a lower material 3 for absorbing vibrational impact
sounds. - |

As 'shown in Fig. 1, the upper material 2 comprises a
_Joisy 4 comprising square timbers disposed each at a pre-
determined distance, a subfloof board 5 made, fo; example,
of a particle board disposed on the joist 4 and a finished
floor 4 made, for example, of flooring disposed on the
éubf}oor 5. The lower material 3 is made, for example, of
concrete floor slabs. The éhock absorbing mechanism 1 is

partialiy'buried in a concave recess 7 disposed in the



joist 4, so that a vertical size of the joist 4 and the
lower material 3 can be minimized. -

The joist usually comprises-sqnare timbers each hsving
~a cross sectional size nithin a range about from 10 x 10 mm
to 200 x 200 mm and, preferably, about 35 x 90 mm, which
are‘disnosed each at 600 mm distance. The distance may be
optionaily varied._ In addition to the timber, metal material
such as aluminum, iron or Steinless.steel. plastic material,
. bonded board, laminated board or plywood can also be used.
The shock absorbing mechanism 1 is previously attached in
the concane recess 7 of the joist 4,as a unitary structure.
The unitary structure can fecilitate the field constructing
-work and keen'the shock absorbing function not varied
irrespective of the skills of constructing operation.

Depending on the type of the subfloor 5 to be des-
cribed later, the joist 4 may be saved in which the shock
absorbing mechanism 1 is attached directly to the snbfloor
5. Also.in this case._the concave recess 7 may be disposed
to the subfloor 5.

The subflocr 5 is made of a particle bOard-having a
thickness within a rage of about 3 to 60 mm, preferably,
about 25 mm which is cut into a size within a range of
about 100 x 150 mm to 1200 x 2700 mm, preferably, about
900 x 1200 mm size. In addition to the particle board,

veneer, plywood insulation board, hardboard, bonded board.
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lumber core, honeycomb or laminated board may also_be'used.

Further, the finished floor 6 is usually made of floor-
ing of_12 to 15 mm thicknéss, whicﬁ may be. selected from fhe
group consisting of cork, - plywood, synthetic resin material,
bonded flooring, laminated flooring, veneer, metal plate such
as of alumina, glass, ceramic, rubber, mortar, stone, plaster
board, insulation board, hardboard, cloth, mat, carpet or
a composite material comprising a combination of them.
Further, asbestos, glass fiber, rubber, chemical fiber,
natural fiber or 11ké other sound insulating material may
‘be put between the finished floor 6 and thé subfloor 5 or
between the subfloor § and thé Joist 4.

As shdwn in Fig. 2, the shock absorbing mechanism 1
comprises a spring mechanism 11 that deforms elastically
under the effect of impact shocks to absorb vibrational
impact sounds, a damping mechanism 12 that gives resistance
to the elastic recovery of the spring mechanism 11 and a
shock absorber 13 disposed between the spring mechanism 11
and the lower material 3. As detalled later, a portion
'highiy sensitive to minute vibrational sounds, which is
simply refefréd to as a weakened portion i4, and which
uhderéoes elastic deformation priorlto'elasticideformation
of the spring mechanism 11 is disposed to the shock absorber
- 13, A plurality of shock.absofbing mechanisms 1 are usually

arranged in a matrix within a range from 100 x 100 mm to
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2000 x 2000 mm, préferably. 600 mm x 900 mm.

As shown in Fig. 3, the spring mechanism 11 comprises
a base plate 15, an elastic member 16 disposed to the lower
_surface of the base plate-15 and a supporting mechanism 17
for supporting the elastic member 16 to_the base plate 15
such that the elastic member 16 can freely deforms elasti-
cally.

As shown in Fig. 3 to Fié. 5, the base plate 15 is
made, for example, of a.plastic material lnto_a fectangular
plate of about 50 mm width and 300 mm length. Protrusions
18, 18 are disposed near both ends of the plate, respec-
tively, for controlling the longitudinal position of the
elastic member 16. An elastic member escape hole 19, a
. support 20 and a damping mechanism escape hoie 21 are
successively disbosed inwardly from each of the protru-
sions 18. | | |

As shown 1 Fig. 3 to Fig. 6, the support 20 has a
lower surféce that protrudes ddwnwardly from the lower
surface of the base plate 15, and both longitudinal ends
of the damping meéhanism 12‘to be deégribed later are
disposed on the support 20.

As shown in Fig. 5 and Fig. 6, a pair of support

guide members 22 suspend dqwnwardly from both lateral ends

of the support 20 for supporting both lateral sides of the
damping mechanism 12, and both 1ong1tudinal ends of the
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elaétic member 16 are placed on the lower surface of the
support gulde members 22. The supporting meéhanism 17 is"
disposed integral with the base plate 15 at the 1ong1tudi—
‘nal inner end of each of_the support guide members 22.

_As shown in Fig. 3 to Fig. 8, the supporting mechaﬁism‘
17 comprises a pair of engagements 23 each having an inwardly
hooking top end, such that the elastic member 16 is embracéd
on both longitudinal ends thereof when the elastic member 16

is mounted while elastically deforming both of the engage-

- ments 23 outwardly.

As shown in Fig. 7 and Fig. 8, the elastic member 16
ig.made, for example, of -a strip-like spring material by
bending the same and .it comprises a spring portioh-24 at a
longitudinal central portion that is bent into a downwardly
convex shape, substantially horizontal supports 25 formed
on both sides of the spring 24 and receiving'pbrtions 26 dis-'
posed outside of each of the supports 25 gnd bent.upward to
receive the damping mechanism 12. The surface of the elastic
member 16 is covered with an 6uter coating layer 27 made of
é synthetic resip. preferably, polyethylene or formed poly
ethylene. The thickness of the outer coating layer 27 is
about more than 0.2 mm, preferably, about from 0.4 to 0.8 mm,
so that a vibrational sound absorbing effect.can be obtained
in addition td a rust-preventive effect.

Further, as shown in Fig. T and Fig. 8, the elastic
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member 16 has a length Ly of 20 to 1000 mm, preferqbly.
about 240 mm, a width W, of SIto 100 mm, preferably, about’
30 nm and a height H; of 5 to 500 mm, preferably, about 25
mm and a plate thickneés Ti of 0.5 to 5§ mm, preferably, |
about 2.5 mm. A cover 28 1s attached to each of the sup-
ports 25 of the elastic member 16 for preventing the same
from direct contact with the support guide member 22 and
the ehgagement 23. Further, thé shock absbrber 13 is
attached t6 a centrél portion of the spring 24. .

As shown in Fig. 9 and Fig. 10, the cover 28 is made,
for example, of a plastic material into a lip-shaped grbéve
having 1ip 29 at an openiné end, in which a V-groove 30 isw
formed to a.central portion of a groove bottom for facili-l
tating attachment to the elastic member 18.

On the other hand, as shown in Fig. 11 and Fig. 12,
the‘damping mechanism 12 is made of a strip-like spring
material by bending to shape thé same. The dambing mechaf
nism 12 comprise§ a spring portion 31 formed at a central
portion that bends into a downwardly convex shape, and
damping bortions 32 formed on both sides of the spring
portion 31 and extending substantially horizontally. The.
width of each damping portion 32 is narrowed at the outer
end into a substantially one-half width as sﬁoWn in Fig. 12,
which is disposed between the support guide member 22. The

surface of the damping mechanism 12 is coated with an outer’
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éoating'layer-33 made, for example, of a synthetic.resin.
preferably, polyethylene 6r foamed pblyethyleneﬁ The outer
coating layer has a thickness of greater thah 0.2 mm, pre-
ferébly, about 0.4 to 0.8 -mm fo; providing d vibrational
sound absorbing effect in éddition.to.a rust-preventive
effect. | _

| _ Further, as shown in Fig. 11 and Fig. 12, the damping
ﬁechanism has a length Ly of 20 to 1000 mm, prefe:ably.
about 240 mm, and adapted such that it can be enforced and
attached between the receiving portions 26 of the elastic
member 16 by a.shali férce in a staté in which a cover 34
described later is attached fo the damping portion 32 on
both sides. The damping mechanism 12 has a width W, of 5
to 100 mm, preferably, about 30 mm, a height Hy, of 2 to
480 mm, preferably, about.lb mm and a plate thickﬁess Ty
of 0.4 to 4 mm, preferably, about 1.6 mm. Then, each of
the covers 34 1s attached to each of the démping.ﬁortibns
32 of the damping mechanism 12.

As shown'in_Fig. 13 and Fig. 14, fhe cover 34 com-
prises a vessel-shaped main body 35 having shallow bottom
and a 1id 37 connected by way of a hinge 36 to the main
body 35. They are made, for example, of a synthetic resin .
.by integral molding. When engaging protrusions 39 of the
lid 37 are enforced into engaging holes 38 of the maig

body 35, the damping portion 32 can be covered. The cover
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34 can further reduce vibrational sounds and prevent peeliné
of the outer éoating layer 27. |

As shown in Fig. 15, the shock abéorber 13 comprises
. an outer member 40 having the weakened portion 14 formed
at the outer surface and an innér member 41 surrounding
.-the elastic member 16 together with the outer member 40.

As shown in Fig. 15 and Fié. 16, the outer member 40
is made, fdf_example. of a synthetic resin into a rectan-
gular thiqk'plate having a lateral width greater.than the.
width W; of the elastic member 16. The upber member'40
ﬂas a shallow groove 42 formed at the upper surface to which
the elastic member 16 is disposed and the weakened portion _
14 comprising, for example, a plurality of protruding ridges
formed at the 1ower surface thereof. The weakened portion
14 undergoés_eiastic deformation prior to the elastic de-
formation of the elastic member 16, so that the portion 14
can absorb light weight impact sounds. '

Instead of the'protruding ridges, the weakened por-
tion 14 may comprise, for_example, stud-like protrusions
and may be disposed to the upper surface in contact witﬁl
the elastic member 16 instead of'tﬁe lower surface of the
outer member 40. Further, holés may be bored within a
' range of the wall thickness of the outer member 40 to
serve the bored portion as the weakened portion 14. The

weakened porfion 14 may also be formed by appending a
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foamed synthetic resin material having an appropriate
hardheés_to the iower surface of the outer member 40.

On the other hand, as shown in Fig. 15 and Fig. 17, .
~the inner méﬁber 41 is made, for example, of a'synthetic
fesin into a thin rectangular plate of the same shape and
the;Size as those of the_outer.member 40, and a plurality
of small protruding ridges 43 are integrally formed to the
ubper'surfaée of the inner member-41.l The inner member.41
‘can inhibit direct contact between the elastic member 16
and the damping mechanism 12, so that it can prevent impact
sounds. as well as prevent peeling of the outer coating
layers 27, 33.

As shown in ﬁig. 15 to Fig.'i7.'the inner member 41
and.the outer memﬁer 40 are connected integrallj by enforcing
the engaging protrusions 44 disposed at four corners of the
inner member 41 into engaging holes 45.formed at fqur corners
of the outer member 40, and they are mounted-énd secured_fo

the elastic member 186.

Operation of the Embodiment

The operation of this embodiment w111'be expiained.

In Fig. 1, when an impact load exerts on the finished .
-floor 6, the weakened portion 14 6f the shock absorber 13
at first deforms elastically. In a case of a light weight

impact lpad, only the weakened portion 14 deforms elastically



.- 16 -

to absorb vibrational impact sounds.

On the other hand, in a case of a hea%y welght impact
load, the spring portion 24 of thé eiastié hember 16 deforms
elastically succeeding to the elastic deformation of the
weakened portion 14 and then the_spriné'poftion 31 of the
damping mechanisﬁ 12'deforms elastically being preésed By
'the‘spring portion 24. 'fhen, the 1mﬁact load is absorbed

by the series of elﬁstic deformation to absorb heavy weight

" impact vibrational sounds.

By the way. upon‘e1ast1c recovery of the spring
portion 24 of the elasticalli deformed elastic member 16,
the receiving portions 26 on both ends ;nwardlj deform
elastically, upon which they are urged from the inside by
the daﬁping portions 32 of the damping mechanism 12 to |
undergo resistance to the elastic recovery of the spring
portion 24. Therefore, viﬁrapions of the elastic member

16 are dhmped rapidly to improve the habitability.

(Experimental -Example) _

The'present inventor, et al carried out an éxperimént
by arranging-the damping mechanisms 1 as described above
each at a pitch of A 606 X 900 mm matrix on a concrete
floor, for confirming the éxtént of - improvement to floor
impact soﬁnd levels, £0'obta1n.a.resu1t as shown in Fig. 18.

.For the elastic member 16, a metél spring having a
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length L; of 240 mm, a width W; of 30 mm, a height H; of
25mm and a plate thickness Tl'of 2.5 mm was used and, for
the dampiné.mechénism 12, a metal sbring having a length
'Ly of 232 mm, a width Wy Of 30 mm, a height Hy of 18 mm
an&'a plate thickhess Tz_of_l;s mm was used. Then, the
surfaces of them were coated with 0.5 mm thick polyethylene
to form outer coating layers 27 and 33.. |

As apparent“from a solid line graph shown in Fig. 18,
an excellent result was obtained over a wide freéuency
region and.it was confirmed that a sound insulating level
Ly 40 can be satisfied with no troubles.

Then, since the heavy weight impact sounds are absorbed
by the elastic member 16 and the damping mechanism. 12, as
well as the-light.weight 1mp5ct.sonnds are absorbed Sy the
shock absorber 13; an effective absorbing effedt-fbr vibra-
tiohal,impact sounds can be obtéined over a wide freduency
region. '

Further, since the damping mechanism 12 and the eiastic
member 16 are covered with the outer coating layers 27 and
23, respectively, each having a thickness of greater than
0.2 mm, a vibrational sound aﬁsorbing effect can be obtained
together.ﬁith a rust-preventive effect. Especially, in a
case of making the-outer coating layers 27 and 33 of poly- '
ethylené. a sufficient intimate contact is attained between

the damping mechanism 12 and the elastic member 16, to
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obtain an effective effect for a long period of tige;

Further, éince'the shock absorber 13 is assembled into
the shock absorbing mechanism 1, the outer qoating layers
27 and 33 can be protected effectively and, in addition,
.this improves the efficiency of constfucting operation as
compaféd with the case of disposing the absorbent to the
Lower material 8. Further, since the width of the shock
 absorber 13 is made greater than the width W; of the
elastic member 16, when the shock absorbing mechanism 1 is
'previously assembled 1nto.the'qoist as a unitary structure.
there 1s no worry of wofseqing the stability turning‘down
the joist 4 during constructing operation. |

Descriptions have'béen made in the previous embodiment.
to a case of attaching.thé shock absorbing mechanism 1
directly to the conca#e recess 7 of the joist 4.'but a
bufféring sheet such as made of rubber or plastic may be
used as an intervention, or the concave recess f may be
saved. In a case of saving the éoncave recess 7, a large
space can Be provided betWéen'the Joist 4 and the lower
material 3 to further improve the sound insuiating effect,
further-stabilize temperature and moisture and the large
syace can be utilized as a space for installing electrié
wirings or pipelines. |

Further, as shown in Fig. 19a and Fig. 19b, the shock

absorbing mechanism i may be disposed between adjacent
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joists 4 such‘fhat a portion'of the absorbing mechanism 1
'is within a range of the thickﬁess of the upper maferial 2.
| Further, the damping mechanism 12 and the elastic
member 16 are not restricted only to thg structure shown
in the previous embodiments but egch-of the spring portions
24 and 31 may be of a trigonal; undulatory or polygonal
sﬁape as shown in Figs. 20a, 20b and 20c, as well as it is
not necessary that the piate thickness is uniform for each
of the pprtions. Further, 1nstead of using the spring
steel, stainless steel, plastié, fiber reinforced plastic,
a composite material comprising, for example, rubber put
betﬁgen_spring-steels or laminated spring may also be used.
Iﬂ addition, the spring may not necessarily be a plate-like
shape but a curved rod-shape spring material. bundled 'linear
spring materials or a bent coil spring may,#lsp be used,'
Further, as shown in Fig. 21, springs of different struc-
tures may be used, for example, using a leaf spring as

the elastic member 16 and a coil spring as the damping

mechanism 12.

Further, there is not always nécessary to constitute
each of the damping mechanism 12 and the elastic member 16
with a single sheet of spring maté§1a1 but each of them
may'ﬁe constituted with a plurality of spring materials so
long as they are within a range of about 2 to 10 sheets.

Further, as shown in Fig. 22, the damping mechanism 12 and
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‘the elastié mémber 1§ may be constiéuted.with a single
sheet of spring.material. ' |

Further, as shown in Fig. 23, the damping mechanism
12 may be constituted as an air spring device comprising
a pair of cyiinders 51 each having a small hole 52 and a'
large hole 53, a piston 54 moving slidably in the cylinder
51 and aﬁ opening/closing #alve 55 for opening and closing
the large hole 53 in accordance with the sliding movement
of the piston 54. _ .

Further, although &escriptions have been mﬁdéiin the
foregoing embodiments to a.éase of using the shock absorbing
mechanism 1 with the_elast;c member 16 being convex down-
wérdly; the shock_abgorbin# mechanism 1.ma§_a1so be used

.ﬁhile turning.upéide down. 1In this.case. if the stability

of the shock absorbing mechaniém 1 is poor, a metal recep-

tacle 61 such as in a grooved shape may be disposed to the

top of the elastic member 16 and the shock absorber 13 may -

.be disposed to the innér surface of #he'metal receptacle 6;.
as shown in Fig. 24a and Fig. 24b.

Further, in this case, if it is necessary to narrow
the vertical distance between.thé-1ower-mater1a1 3 and the
Joist 4, a concave recess 71 may be formed to the lowér
material ‘3 and the shock absorbing mechanism 1 may be
disposed within the concave recess 71 as shown in Fig. 25;

Then, 1if the depth of the concave recess 71 can be suffi-
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ciently large, both of'the elastic member 16 and the
damping mechanism 12 can be constituted with coil springs
as shown in Flg. 26;_' |

In addition, as a method of narrowing the vertical
distance between the joist and the lower material 3 without
disposing a.copcave recess to the latter, 1t may be consi-
dered, as shown in Fig. 27, that four support members 81 are
disposed on a base plate 15, two steel belts 82 are secured-
at their ﬁute; ends to the base plate 15, respectively, and
both inner ends of the steel belts 82 are connected to each
other by a coil spring 83. This ébnstitution can narrow .
the vertical distance between the lower material 3 and the
Joist 4 also by the ﬁse of the coil spring 83.

Althoﬁgh not explaiﬁed. particularly, in the pfevious
embodiments, if the lower material 3 is concrete fldor slabs
cast in a building site, unevenness results inevitably
to the surface. Then, a shock absorbing mechanism 1 may
possibly causes a gap between the weakened portion 14 aﬁd
the lower material 3, for example, in a case shown in Fig.’l.
In such a case, the gap may be eliminated by putting a space
filling plate 91 of a rectangular plate shape greater than
the shock absorber 13 and having a slope 91a at the top
end between the shock absorbing'ﬁechénism 1 and the lower
maferial 3 as shown in Fig. 28a and Fig. 28b. 1In this

case, since the gap is not always identical, a pluraiity
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kihds of gap filling plates 9;1of-d1fferent thicknesses
are provided and they aré properly selected and uséd in
acco:dance with the size of the gap, or a plurality;of gap
filling plates 91 are stacked for use. In a case if there
is a worry that the stacked éap filling plates 91 may be
displaced from each other, a protrusion disposed to the
upper suffaCe of the lower space filling plate 91 may be
fitfed to engage the recess- disposed to a lower surface of
the upper space filling plate 91.

Further, although descriptions have been made in the
previous embodiments.to a case where the lower materia;.s
is concrete fioor slabs, it may be applied also to a timber
'héuse. in which the 1ower'materia1 3 comprises a ledger
Bqard. .

Further, although the descriptions have been made in
the previous embodiments to a case of applying the inven-
tion as a sound'insulating floor device, it is applicable
not only to sound insulation for the floor but also to -
sound insulation for a staircase, as well as it is also
applicable, for example, to sound insulation of equipments
that generate vibrations such-as internal combustion engines,
to obtain a similar advantageous effect.

As has been described above according to the present
invention, since a shock absorber having a weakened portion

is disposed in addition to the spring mechanism, not only
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vibratibnal heavy weight impact sounds but also vibrational
iﬁpéct light weight sounds can bé absorbed reliabl& without
causing a disadvantage of worseniné the habitability. Fur-
ther, 1f a damping mechanism is disposed, the habitability
.can-be improved further. |

Then, - in the present 1nveht10n. the weakened portion
embodied as ridges, a surface, bored structure or a foamed
synthetic resin can easily provide a condition optimum to
absorption of light ﬁeight impact sounds.’ -

Further, when the spring mechanism is constituted with
a base'pl#te. an elastic member and a supporting mechanism,
fhe spring mechanism is formed as a unitary structure to
fécilitate cbnstructing operation. Fﬁrther. since the.
elastic member operates on the basic piate. stable elastic
deforming'operation.can always be attained even when the
‘material for the upper material and the iower material is
changed. Further, by coating the elastic member with a
synthetic resin material; vibrgtiongl sounds caused_upon'
elastic deformation of the elastic member éan be reduced
and the working life can be extended..

In this case, if the thickness of the synthetic resin
material is made greater than 0.2.mm. vibrational sounds
causeﬁ upon elastic deformation of the elastic member can
be prevented substantially completely and the use of poly-

ethylene or fqaming product thereof is most prefefred.
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Further, since polyethylene dr the foaming broduct'thereof
is'excellent in heat reslstance and cold resistance, it is
stable also against temperature change

Further, when the shock absorbing mechanism is assembled
into a unit material of a predetermined shape to provide a
unitary structure and the upper material or the lower
- material is eonstituted with the unit materiai. the con-
structing operation is facilitated and the disadvantage
| that the effect of absorbing vibrational impaet sounds 1is
reduced depending on the skills of the conetructing opera-
tion 1s eliminated completely.

. Fdrthermore, if a portion of the shock absorbing
mechanism is situated within a.thickness of at least one
of the upper material or the lower material, the gap between
the upper material and the lower material can be narrowed
and the shock abeorbing mechanism can be protected against
damages caused by overloading.

As many apparently widely different embodiments of the
invention may be made without departing from the spirit and
scope thereof, it is to be understood that the invention is
not limited to the specific embodiments thereof excepf as
defined in the appended claims.



WHAT IS CLAIMED IS .

1. A sound insulating device having a shock_absorbing
mechanisn put between an upper-m;ferial and a lower material
. for absorbing vibrational impact vibrational sounds{ wherein
_ the shock absorbing mechanism comprises a spring mechanism |
that deforms elastically under the effect of an impact load
thereby absorbing iibrational impact sounds, and a shock
absorber disposed between the springjmatérial and the

upper materiai or the lower material, said shock'absorber

having'a weakened portion that deforms elastically prior

to the elastic deformation of said spring mechanism.

2. A sound insulating device as defined in claim 1,
wherein a damping mechanism is further disposed for giving

resistance to the elastic recovery of the spring mechanism.

3. A sound insulating device as defined in claim 1 or 2,
wherein the weakened portion comprises an uneven portion

disposed to the surface of the shock absorber.

4. A sound insulating device as defined in claim 1 or 2,
wherein the weakened portion comprises a bored portion formed

within a range of the thickness of the shock absorber.

5. .~ A sound Insulating device as defined in claim 1 or 2,

/
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wherein the weakened portion comprises synthetic resin foams.

- B, A sound insulating device as defined in claim 1 or
wherein thé spring.mechanism comprises a base plate, an
elastic member disposed:dn one side of the base plate and
bent convexly in a direction away from the base plate and
a supporting mechaniSm for suppofting the elastic member
to the-Base plaée such that the elastic member can freely
deforms elastically, and the elastic member is covered

with a synthetic resin material.

7. A sound insulating device as defined in claim 6,
" wherein the synthetic resin matefial covering the elastic

member has a thickness of greater.than 0.2'mm.

8. _ A sound 1n$u1at1ng device as defined in claim 6 or

wherein the synthetic resin material covering the elastic

member comprises polyethylene or a foamed product thereof.

8. A sound insulating device aé defined in claim 1 or

2,

2,

.wherein the shock absorbing mechanism is attached to a unit

material of a predetermined shaﬁe.to form a unitary structure,

and the unit material constitutes the upper material or

the lower material. .
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10. A sound insulating device as defined in claim 1 or
2, wherein a portion of the shock absorbing mechanism
situates within a range of the thickness for at least one

of the upper material and the lower material.
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