;}~e3e, ,INHEGT % 1 DOUBLE FLOOR STRUCTURE BACKGROUND OF THE | NVENTI ON The
present invention relates to a double floor structure conprising an upper

fl oor supported by a support means provided on a |lower floor. As a general
doubl e floor structure, there have been known a double floor in which a

Wi ring space for signal cables and power, supply cables for OA equi pnent and
the like is provided between two floors,” and a double floor structure for a
clean roomin which an air conditioning chanber is provided under a | ower

fl oor and nounting of chips onto a printed substrate or the like is

conducted. In these double fl r e ality of round bar stee
menbers having a di aneter of g@@&ﬁk9%§hbgngT§@ﬁgb#Euting post nenbers at
appropriate intervals are erected on the floor surface of the | ower floor

or on a floor ground nenber, floor nenber hol ding neans are fixed to the

round bar steel nenbers at positions at a height of 300 to 600 mm fromthe
| ower f| ooBAGHRWYND &8t T ENT iUnt ed astride the floor menmber hol di ng
nmeans. In this case, the floor nenber is square in shape, and its four

corners are suppofhedrbgsehé fhyentiaenberlhbrdi hg Aedfvblenfivermounting of
chips onto the printed substrate, 11YI11~190 RYp 119A~~~~aEl - 2 an
operati on cftmowivie adyed ieifrty tare wHEst ridtos mewpred ede byor suppogt
predet erm ned di stance, positioning the bed, and nounting the chips onto
t he st oppednesulsstpratvei desl reepeatletier cddrduct ed by a nmounting device at high
speed. In this case, the chips are nounted onto the printed substrate at a
pitch of several mscaogehetrs,] soubhat fdobrgbtpasttireni njeaechaaeybéesn
required.

known a double floor in which a wiring space for signal

cables and power supply cables for OA equipment and the

like is provided between two floors, and a double floor

structure for a clean room in which an air conditioning

chamber is provided under a lower floor and mounting of

chips onto a printed substrate or the like is conducted.

In these double floor structures, a plurality of round bar

steel members having a diameter of about 2 mm and

constituting post members at appropriate intervals are

erected on the floor surface of the lower floor or on a

floor ground member, floor member holding means are fixed

to the round bar steel members at positions at a height of

300 to 600 mm from the lower floor, and a floor member is

mounted astride the floor member holding means. In this

case, the floor member is square in shape, and its four

corners are supported by the floor member holding means.

In the mounting of chips onto the printed substrate,
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In sonme cases of the nounting device, the positioning of the substrate,
nanmel y, the novenent and stoppage of the bed is repeated at a short period
of 0.1 sec/cycle, and the bed with the substrate nounted thereon is noved
at high speed at the period, so that the device itself constitutes a

vi bration source. In this case, in the conventional double floor structure,
t he post nenbers are slender, and the Tloor nenber is supported at a high
position of the post nmenbers, so that stiffness in the vertical direction
and hori zont al directions is low. Therefore, the vi bration by the nmounting

device is lar nplified, and it .takes Io for the vihration to be
danped, so Tha ‘%/%ag?leoqs H%Ovpﬁ'r%%l erRPTJr(lé"f tt}h ubsstr ttmtp ST t?:nlo{ng
accuracy |s | ower ed and the rformance of the nDuntl . devi c anno

Tei nt ai ned, CREFH B Herd HRERHS %@E s *g e SRR S iGHE S ness
and providing a high vibratiaon- danpl performance include a |arge
type surfacd'PIBREHRG e %%torbﬁo iﬁt?uts@@@c% NSRS |46 ge type
surface plate has a structure in which a stainless steel plate haV|ng an

area of 1200PRRA beBOOCIRAFEG Rhia Kireds 1619 6t iR e & fpllkiah

constructed by winding a stainless steel sheet around a precast concrete
havi ng a t ekiness ©fs@00chenclorps e inauritedonted the esiviytest eel nmenbers
such as H shaped steels. Since the surface plate is required to have high
hor i zont al negsstaczie axly atpitch suf faresral enendousteérse 9 trakem florgh
securing not only the accuracy of the single body but also the
hori zont al nessiatcniagyaatutdey tisrerefuimstal | ati on, so that the cost rises
considerably. Furthernore, large equipnent is required at the tinme of
installing the heaw daegeasyEpe ocfuthacaopinatie.g alkerildeg ltakege equi pment
cannot be introduced where the installation
positioning of the substrate, namely, the movement and
stoppage of the bed is repeated at a short period of 0.1
sec/cycle, and the bed with the substrate mounted thereon
is moved at high speed at the period, so that the device
itself constitutes a vibration source. In this case, in
the conventional double floor structure, the post members
are slender, and the floor member is supported at a high
position of the post members, so that stiffness in the
vertical direction and horizontal directions is low.
Therefore, the vibration by the mounting device is largely
amplified, and it takes long time for the vibration to be
damped, so that there is the problem that the substrate
positioning accuracy is lowered and the performance of the
mounting device cannot be maintained.

On the other hand, examples of systems having a high

stiffness and providing a high vibration-damping



site is a clean room Therefore, it is necessary to work with speci al
three-prongs and rollers, so that there is the problemof poor workability.
SUMVARY OF THE | NVENTI ON The present invention has been made in

consi deration of the above-nentioned problens in the prior art.
Accordingly, it is an object of the prg;;n; invention to provide a double
floor structure that is inexpensive, has a - 4 high stiffness, good

wor kability, and offers a high vibration-danping performance. In order to
attain the above object, a double floor structure as set forth in claiml

conpri sing _an er floar quber caonstitutin u r_flaar,. the upper
fl oor mm&e%%$ﬁba%%%p%}%% ebya alasligpepo P Sheats apcreg&?i éc glr?véqgov@er fl oor
is characterized in t%gt t he upper_floor nenber is unitarily conprised of a
floor panel¥ q??d%?f MW é¥ﬂﬁbd?1%ur&§@egg5gﬁi?g?eméPFfﬁﬁﬁtP t&xt endi ng
downwards fromcircunferentjal edges of the floor panel portion and
cont i nuous 1" thes e e right1l Chid et idh, © Shf e AOrfd Sndta VI3t tdon
spanned bet ween opposed portions of the first wall portion and
progr essi velsead nef ebd@d mm Xhpekhess andapdthhekoenserf ofOthve, f&optapanel
portion. According to such a double floor structure, the floor panel
portion formemeex heotsooiciked facevindigptow dethidless iedlurflesdnti al edges
with the first wall portion extendi ng downwards and conti nuous in the
ci rcunf ererdi@indi a eetéonst soondratailgvisig fd ndsiscloms beo DR ned atr t he
circunferential edges of the floor panel portion. Further, since the second
wal | porti othe sl spanhedodet ek et dpposeds ol inmersbafs thecH iastHvatldpgudrti on
and the second wall portion is progressively increased in thickness toward
the center ofedhe. flxorcepame spaflacen plrareliy, derutitedditkediaven high

horizontalness accuracy at its surface, tremendous time is

taken for securing not only the accuracy of the single body

but also the horizontalness accuracy at the time of

installation, so that the cost rises considerably.

Furthermore, large equipment 1s required at the time

of installing the heavy large type surface plate, and the

large equipment cannot be introduced where the installation

site is a clean room. Therefore, it is necessary to work

with special three-prongs and rollers, so that there is the

problem of poor workability.

SUMMARY OF THE INVENTION

The present invention has been made in consideration
of the above-mentioned problems in the prior art.
Accordingly, it is an object of the present invention to

provide a double floor structure that is inexpensive, has a



- 5 parting away fromthe circunferential edges, so that an upper floor
menber with higher stiffness can be forned. In addition, by providing the
wal | portions unitary with the floor panel portion on the |ower side of the
upper floor nmenber, it is possible to provide an extrenely high stiffness,
as contrasted, for exanple, to sinple rejnforcing ribs subsidiarily

provi ded for enhancing the stiffness.'FuéthernDre, since a sinple structure
in which the floor panel portion and the wall portions are unitary with
each other is adopted, the structure can be cast, resulting in good

produci bility,, and. since the structure .of the ldis also.sinmple, the

fl oor panelh%%}?t?%hférh%sst’heq% Iwoprc}?‘—ik?lolr%stydar?ngg O&r oedftfcead%ﬁ%kpensi vely. In
addi tion, t{ﬁbdouble éloor structure according to the present invention is
char act er i ZEPT A-1HATITHIHY &berr%%ﬁ{‘lﬁncpedrti on i s polygonal in shape, and
the first wall portion extending dowmwards fromthe sides is_progressively
i ncreased in thic@ﬁe§§d@6WéPdaF%él@eﬁP§raBPvéaBHJSFtthé dpyede fﬁ&?ris,

al though central portions of the first wall portion constituted of a
plurality oftBuetaces2s e3RE tP ! | IeWed1d i St TGS tar it WPRET rfeoor
portions being the boundari es between the adjacent wall surfaces, the
central -m@ubevr ol trelnqareayerky f tdvuokidss wrkr thHeraf graxbathe
stiffness of the first wall portion can be enhanced, and the upper fl oor
menber can baieg hsgherr sdd fnes ssugrottherawrse prdiel eyl yagoreal lestepe 1S
desirably a rectangul ar shape. That is, the sinple shape offers good
produci bi | i fyoonrnils t dieawd ¢ teergermht i rof tlea tpl thraahigpe of £ Idver uppeyef |ioor
menbers can be carried out easily, so that efficient work can be achieved.

I n addi ti onuniberdoybtempt Dosd & uct Ersomaentedi g # 0l dihef eisenta | nventi on
is characterized in that the outer circunferential surface of the first

wal | portionlbdel snesatones df 1 het i sl Dot 1die dippetdfd owraidheals in the
downward direction fromthe side of the upper floor surface. That is, in

arrangi ng theoR! 8L bk ¥e Pdn PPETedd OO o RIS S 0dh G dd Stp ¥l dorpaiid ons of
t he adj acent upper floor menbers do not interfere with each other, so that

the upper TLOOF; ABERET n CMl i + Al M diO 1 98NS ARSI EPedVBeN s dorbut ting

the fl oor panel portions of the adjacent upper floor nmenbers each ot her.

Besi des, _t e, doubl e 11,000, LIS UL, 2GEALMIG] G Ihe desentlavention i s

%ﬁ
characterized in t he rst portion extends downwards to t

vicinity of 1he Loverof! 908 o ARSL 1081 fel PUBIC AN, BT 4, GafL SHAROr ted by the

toward the center of the floor panel portion.

According to such a double floor structure, the
floor panel portion forming the floor surface is provided
at its circumferential edges with the first wall portion
extending downwards and continuous in the circumferential
direction, so that high stiffness can be obtained at the
circumferential edges of the floor panel portion. Further,
since the second wall portion is spanned between opposed
portions of the first wall portion and the second wall
portion is progressively increased in thickness toward the

center of the floor panel portion, namely, in the direction



support neans. " Since the upper floor nmenber is supported in the
vicinity of the lower floor, even if horizontal vibration acts thereon, the
nonent acting on the support neans is snmall. Therefore, the support neans
woul d be less liable to be deformed, and can rigidly support the upper

fl oor nmenber, thereby danping the vibrat%on of the upper floor at an early
stage. In addition, the double floor structiure according to the present
invention is characterized in that the upper floor is formed by arranging a
plurality of the upper floor nenbers, and the support neans collectively

support the flrst wal 1 por s of. the adjacent. upper floor nenbers. Since
the first Wit ta}"%)ar?’stgrf eadijfccémﬁ#peﬁgr llé%f)er?enbgé)rs Rite an

collectively su rted the co n, support means, the heights of the
portions ofl}lﬂﬂfépufg]ﬁ%ﬁ ‘%‘3? Shehidet gl %‘}c)e?ﬁli%/fnﬁﬁpsp&ratrbd?eo e omon
support nenber can be aligned wthout any adjustnent. The double floor
structure accordi A§ B§% ke opreSENPTPNVERTTOR s Wehar REFEAPAEIURALENAL t he
support neans is conprised of a rod erected on the lower floor, and an
upper fl oorWigurith MRate ) Patidmean tiha Heowasd st orf WHiec e upper
floor menber is nounted, the upper floor nmember conprises a penetration
means t hr ouglrashingdmize i xi thgl srezows flore fioipgptiie Wpperx fheoorl yrenigr i s
passed vertically, and g t he upper floor menber is fixed to the upper
fl oor nountsteEirsedy, tde cfonantgstrmansfqaassm:lnph,om dihelpenet rati on nmeans.
That is, the upper floor nmenber is fixed to the
reinforcing ribs subsidiarily provided for enhancing the
stiffness.
Furthermore, since a simple structure in which the
floor panel portion and the wall portions are unitary with
each other is adopted, the structure can be cast, resulting
in good producibility, and since the structure of the mold
is also simple, the floor panel portion and the wall
portions can be produced inexpensively.
In addition, the double floor structure according to
the present invention is characterized in that the floor
panel portion is polygonal in shape, and the first wall
portion extending downwards from the sides is progressively
increased in thickness toward the center of each of the
sides.
That is, although central portions of the first wall
portion constituted of a plurality of surfaces tend to be

lower in stiffness than the corner portions being the

boundaries between the adjacent wall surfaces, the central



upper floor nmount neans retained to the rod erected on the | ower floor, by
the fixing neans passed through the upper floor nenber, so that the upper
fl oor nenber can be securely fixed to the |lower floor. Besides, the double
floor structure according to the present invention is characterized in that
a plurality of the rods for supporting the plurality of the arranged upper
fl oor nmenbers are erected on a common base pl ate di sposed on the | ower
floor. According to this structure, since the plurality of rods for
supporting the plurality of upper floor nmenbers are erected on the conmon
base plate, the intervals of the r.ods.can be arrang at_high curacy in a
factory or RHe W%e.ar'fanelrneqroﬁ'aes,edpoléq tstihc}rﬁkr?&s&f é &g§§e£or 'V\% ing site
is not needed,_ so that_the double floor can be worked efficiently. The
doubl e fl oosrtjsftfrtf’c“'t%rcbf atgkeor i 6 1t @ P eO&h €3 Ben ERERTICE S h terized
in that the upper floor nmount neans is provided with a tapped hole, and a
bol t whi ch PehetiRARe s 1Mo RATRE H&Tdt Matiend g1 &drdthinedtsi-ng t he
penetration nmeans and constitutes the fixing neans is - 9 fastened into

the tapped hol e t FurkbesBprri x theePapiyepnplosharenber deFhaebily, at he bol t
penetrating through the upper floor nenmber is fastened into the tapped hole
possessed bseatmndipipsr fHame. nBbat msanshet eimhéeebapexofifierapgeedf | oor
menber, so that the upper floor menber can be fixed rigidly. The double
floor strugturdnadeioriding drdd tthe prresergerantenti en dlsirelartactody ithed i n t hat
t he upper floor nmount neans conprises a position adjusting neans by which
t he hori zont@bepaSiddmwmeibdrie dapped dudrd akelatt v did ,heo athatan be
adjusted. That is, the position of the tapped hole can be
efficient work can be achieved.
In addition, the double floor structure according to
the present invention is characterized in that the outer
circumferential surface of the first wall portion inclines
toward the inside of the upper floor member in the downward
direction from the side of the upper floor surface.
That is, in arranging the plurality of upper floor
members, the first wall portions of the adjacent upper
floor members do not interfere with each other, so that the
upper floor members can be laid without gaps therebetween,
by abutting the floor panel portions of the adjacent upper
floor members each other.
Besides, the double floor structure according to the
present invention is characterized in that the first wall
portion extends downwards to the vicinity of the lower

floor, and their lower ends are each supported by the

support means.



adjusted relative to the rod which is fixed, so that it is possible to

adj ust the positions of the tapped holes according to the bolts penetrating
through a plurality of the upper floor nenbers and to easily nmatch the
positions of the bolts and the tapped holes, and workability is enhanced.
The doubl e fl oor structure according [p,}hp present invention is
characterized in that the upper floor nount neans conprises a hol di ng neans
for hol ding the upper floor nenber, the hol ding neans conprises an opening
| arger than the outer shape of the rod, and the tapped hole, and the

i tion adj usting, i ised of the hol di . -.10 with th
od passed t hi oUQNIERE BpEn RG-: TRAECF SeTHE: nOF F NP HEARG. B b ed with

t he tapped hol.es is ided with . the openin 5] rger_ than the outside

i et or o LHE T T By Hite s PRGN SOt e e Garaed Cds; 1y and
i nexpensively. The double floor structure according to the present

i nventi on B tTEhERECEON 2 s AR AIFE BTN fGoSURPRHT MEEAS d6npri ses a
vertical nmovenment neans engaged with the rod so as_to be novable in the
vertical distédti-onThargfpre, hehdi AYPREAERSTEENADHAYAE bBA LAESvetabEal
novement nmeans to thereby constitute a height adjusting nmeans for the upper
f1 oor menbdo. PEhale fioymeadhe anghsem misaes Vf gupngforthiengipogy ddper f 1 oor
menber conprises the height adjusting neans, so that a flat floor surface
can be easinemfeor,medhe rabgn damptimgy ddse vifo ra tfilocmoro s urtfeacpplegr MBd oy at
arranging a plurality of the upper floor nenbers. In addition, the double
floor struciuremrdocaitdigeg to the present invention is characterized in that
a screw groove is provided in the outer circunference of the rod,

In addition, the double floor structure according to
the present invention is characterized in that the upper
floor is formed by arranging a plurality of the upper floor
members, and the support means collectively support the
first wall portions of the adjacent upper floor members.

Since the first wall portions of the adjacent upper
floor members are collectively supported by the common
support means, the heights of the portions of the upper
floor members adjacently supported by the common support
member can be aligned without any adjustment.

The double floor structure according to the present
invention is characterized in that the support means is
comprised of a rod erected on the lower floor, and an upper
floor mount means which is retained to the rod and on which
the upper floor member is mounted, the upper floor member

comprises a penetration means through which a fixing means

for fixing the upper floor member is passed vertically, and



the vertical novenent neans conprises a screw portion screw engaged with
the screw groove of the rod, and the hol ding neans is engaged and st opped
by bei ng cl anped between a nut screw engaged with the rod fromthe upper

- 11 side and the vertical novenent neans. That is, since the screw groove
of the vertical novenment neans and the screw groove of the rod are screw
engaged with each other, the heights of % He hol di ng nmeans and t he upper

fl oor nenber can be easily adjusted by rotating the vertical novenent

means, and the hol ding neans and the vertical novenment neans can be fixed

securely and firmy by screw engaging.the nut wth the rod fromthe upper

i de resal g HHER Aot E IR L Gt e e ea P8 T dhpeFt B0 °Babl y . The
vertical nmovenen ns desirably has a hexagonal .outer shape in plan view,
Wher eby. ¢ A (E5h oS HESTE BAF ARG SAGO e Ry Sge P
hexagonal wrench or the |ike. The vertical novenent neans is desirably
provi ded i A*§a’s outer circunferential portion with an opening directed
toward the rod, whereby the vertical novenent neans can be easily noved by
inserting a bar ofhehkeilik&henkbPekeldpeni Rgmbevehsi A1aeAaFPolihpl ace into
whi ch a wench or the |ike cannot be put easily. A deformation restraining

means for SRRy tilepn mowd diesqarediigedada dheegodaiardsdedi vy the
def ormati on of the holding neans is desirably provided between the hol ding

means and thwvdovierodd,odry the H ittiegdefeemmatpagsed thi2ughedtheaiuppeg nmeans
thus provided, it is possible to restrain

floor member, so that the upper floor member can be

securely fixed to the lower floor.

Besides, the double floor structure according to the
present invention 1s characterized in that a plurality of
the rods for supporting the plurality of the arranged upper
floor members are erected on a common base plate disposed
on the lower floor. According to this structure, since the
plurality of rods for supporting the plurality of upper
floor members are erected on the common base plate, the
intervals of the rods can be arranged at high accuracy in a
factory or the like. Therefore, positioning of the rods at
a working site is not needed, so that the double floor can
be worked efficiently.

The double floor structure according to the present
invention is characterized in that the upper floor mount
means is provided with a tapped hole, and a bolt which

penetrates through a penetrating hole constituting the

penetration means and constitutes the fixing means is



t he bendi ng deformation of the holding neans and to support the upper fl oor
menber nore stably, whereby a vibration restraining effect or a

vi brati on-danpi ng performance of the double floor structure can be further
enhanced. Were a plurality of the deformation restraining neans are

provi ded and are arranged at regular intervals on a circle wwth the rod as
a center, the bending deformation of fhéaﬁblding nmeans can be effectively
restrained, in any direction with the rod as a center. In addition, it is
desirable that a plurality of the deformation restraining neans are

provi ded an re djspaosed.on the extensiqn Qf a line.connecting between the
rod and the]{daﬁa'%ﬁrhe(ji plcﬂ' 9 oS otraﬁpl%é’;hok (%fo &T?eerfelbﬁ %d’?rer]cz;lr‘?s S he hol di ng
nmeans. Accgﬁggn to.this constitution, a downward force exerted on the

hol di ng me Od%"teﬂ%’%'xi ng nmeans can be supported by the defornmation
restraining nmeans _and the rod on_both sides of the point of application of
the force by the fPRtnéSmedhs, Pokér BBYtREtHBAITRGOHE R 0FREL HBRSS! t he
hol di ng nmeans can be restrained nore effectively. The double fl oor
structure aflrdingReF tife fdend i mfenttihm YaPrathiudieHoASRSSea fat t he

deformation restraining nmeans is conprised of a screwrod, and a nut
scr ew engagete winget Hel sur ewurdd reeaes th dhammblfedx thel 3ippsst ideet he
hol di ng means and the | ower floor, the hol ding nmeans conprises a passing
hol e t hr ougtemifeich ddhetltsxlr evhe ooper phksed, nemoe t heamobei igxedansgigly.
supported by the screw rod passed through the passing hole and the nut
screw engaged wi t IThichelosiblewflodr shenehyrehechending def aheapiresechns
restrained. That is, by the sinple constitution using the screwrod and the
nut, the defrdmiion iresdnaatdt g imansi icahdte gealigesd: floor mount
means comprises a position adjusting means by which the
horizontal position of the tapped hole relative to the rod
can be adjusted.

That is, the position of the tapped hole can be
adjusted relative to the rod which is fixed, so that it is
possible to adjust the positions of the tapped holes
according to the bolts penetrating through a plurality of
the upper floor members and to easily match the positions
of the bolts and the tapped holes, and workability is
enhanced.

The double floor structure according to the present
invention is characterized in that the upper floor mount
means comprises a holding means for holding the upper floor
member, the holding means comprises an opening larger than

the outer shape of the rod, and the tapped hole, and the

position adjusting means 1s comprised of the holding means



The doubl e floor structure according to the present invention is
characterized in that one corner portion of the upper floor nenber disposed
at a corner portion of the upper floor is supported by a support neans
whi ch supports only the upper floor nenber, and the support nenber
conpri ses an upper floor menber height gﬂjgsting means conprised of a
corner rod erected on the |ower floor, d a corner portion nmount means on
whi ch the corner portion of the upper floor nenber is nounted and which is
capabl e of relative novenent along the corner rod. That is, the corner
portions of t |.aor. f or ralj. of the floor nenbers are
each suppor"fle%?b%/}p%)?eoiLPpapS{)Sretoorr%grgoslP iacc épra]ed‘{lygs'upports the corner of the
upper floor nmenber constitutin e_corner portio f th er _flogr and
WhTch compri ses t eatargn thel Aon G HBRh el Brolaeal 4 IR FRBIEALEEE! T,
thus forned can easily be adjusted to be flat in every nogk and caorner. An
et ol ¥ o RS BSOS i o {HEE R oI TR hRa R e
outer circunferential portion of the corner rod are provided with screw
grooves, arféfaMeEHei Ghtthaljirdi mrerss Ghe Sohsts tIRE P s G8whéngagenent
bet ween the corner portion nount nmeans and the corner rod, so that it is
possi bl e t PFEelded eafel Heiym HgARANTg S¥%eans with a sinple constitution
even at each corner portion of the upper floor. The double floor structure
according to the pheseaeublieyddoioan sits uchargceeciozddnign tehghet heesonier rod
is provided with a screw hole in the axial direction thereof, and a bolt
penetrat i ngithentuidn tihe gensctadrimedare dfat hehaippere f | Horo menbert and
constituting the fixing nmeans is fastened into the screw hole, whereby the
upper fl oormeEnderomput 4de £ oraret i ol t@remoithtmammerngrged iwath tHwmt is,
the bolt penetrating through the upper floor nmenber is fastened into the
screw hol e ps@Vvisleds i to the merdiel e riog, chwherehyi ddie dippatt fdroramerdsr and
the corner portion nount nmenber can be fixed rigidly.

holding means is mounted on the vertical movement means to

thereby constitute a height adjusting means for the upper
floor member.

That is, the support means for supporting the upper
floor member comprises the height adjusting means, so that
a flat floor surface can be easily formed, even in the case
of a floor surface formed by arranging a plurality of the
upper floor members.

In addition, the double floor structure according to
the present invention is characterized in that a screw
groove 1is provided in the outer circumference of the rod,
the vertical movement means comprises a screw portion
screw-engaged with the screw grcove of the rod, and the
holding means is engaged and stopped by being clamped

between a nut screw-engaged with the rod from the upper



Where the upper floor nenber is fornmed of an alumi nummaterial, the upper
floor menber is light in weight, transportation thereof and the like are

easy to - 15 carry out, and workability can be enhanced. Furthernore, in
cooperation with the sinple structure in which the upper floor nmenber is
unitarily conprised of the floor panel rtion and the wall portions, the

upper floor nenber can be cast, for exanple, by use of a sandnold, has good
produci bility, and can be produced inexpensively. Were the floor nenber is
formed of a danping material, a vibration-restraining effect or a vibration

danpi ng perf.or manc f the .double floor structure can be further enhanced.
The doubl e Sfﬁd(%eoranscfrtglc ere:rtalccc?gr grioﬁrgem[eéltt %néa‘a%rsésent invention is

characterized in Ega% a _tension ngans Eenetrating %hggugh tge upper floor
menbers for introdtéti 6’ of 13%Hr &8Er 855 €Hs IpPBYFdR FwEEh -t 8 adj acent
ones of the upper floor nenbers formng the upper floor, and a prestress is
i nt r oduced MGV S & SfATGh aRchide BrdeW Jradte fedtedLd S5 t5G@uEed into
t he whol e body of the upper floor forned of the plurality of upper floor
menbers, sEndREeq el dyjsm@@notsier thodreimdviserss dhe figdiding siaftsed to
each other, a floor formed of the upper floor nenbers integrated is forned,
and it is posbitdie uprerdliccs aahdy el dmr estslugt @ Ushddhdya hi gh
vibration restraining effect or vibration danping performance over the
entire bodyafatirey filgorverti-cale mBRIMERIDESCRIHTION OfF.eTHE I0RAY NE&IE her
obj ects and advantages of the invention wl|
and the vertical movement means can be fixed securely and
firmly by screw-engaging the nut with the rod from the
upper side, resulting in that the upper floor member can be
supported stably.
The vertical movement means desirably has a
hexagonal outer shape in plan view, whereby the vertical
movement means can be easily moved by use of a hexagonal
wrench or the like.
The vertical movement means is desirably provided in
its outer circumferential portion with an opening directed
toward the rod, whereby the vertical movement means can be
easily moved by inserting a bar or the like into the
opening, even in a narrow place into which a wrench or the
like cannot be put easily.
A deformation restraining means for supporting the
holding means so as to restrain bending deformation of the

holding means is desirably provided between the holding

means and the lower floor. With the deformation



becone apparent fromthe foll owi ng description of enbodinents with

reference t

o the acconpanying drawings in which: Fig. 1 is a sectional

of a double floor structure according to one enbodi nent of the present
Fig. 2 is a plan view of a seat plate; Fig. 3 is a plan view of
a height adjusting neans; Fig. 4 is a phgn vi ew of an upper floor menber;

i nventi on;

Fig. 5is a side sectional view of the

partly broken side view of the surroundings of the seat plate, show ng
doubl e floor structure according to a nodified enbodi nent of the present

i nvention;
according t
of a suppor

Fig. 7 .1s a plan view of the, surr.qundings qf .the seat .plate
S TR g8 %

t structure at_a caqr.ner tion of. fhe upper flopr, and Fi
'S a o do SRS (L G RSBt T GRTE h AT S0 AR 50 R OGT
17 the upper floor; Fig. 9 is an illustration of an exanple of fixing
adj acent uppget YRRSSr TetfementSfetidie By a0 dBETRY Ya Bpriedtiedd e her ei n;
Fig. 10 is an illustration of the case where the outer shapes of the height
adj usting pietter s the EloydHe rohountl badnio nardanishiay He LG asIGen ofi ew; Fi g.
11 is an illustration of the case where the height adjusting plate and the
cor ner nounthéredmse kg ef Inwvidediatiute asrogeni vy dierecrddnasgard the stud
bolt or the corner rod; and

Where a plurality of the deformation restraining
means are provided and are arranged at regular intervals on
a circle with the rod as a center, the bending deformation
of the holding means can be effectively restrained, in any
direction with the rod as a center.

In addition, it is desirable that a plurality of the
deformation restraining means are provided and are disposed
on the extension of a line connecting between the rod and
the fixing portion for fixation of the fixing means to the
holding means. According to this constitution, a downward
force exerted on the holding means by the fixing means can
be supported by the deformation restraining means and the
rod on both sides of the point of application of the force
by the fixing means, whereby the bending deformation of the
holding means can be restrained more effectively.

The double floor structure according to the present
invention is characterized in that the deformation
restraining means is comprised of a screw rod, and a nut

screw-engaged with the screw rod so as to be movable

per floor nenber; Fig. 6 is a

Vi ew

a

?PQ5«ﬁﬂH%3Qﬁﬁﬁbg% ﬁig. 6; ﬁdp%iAl%;%fﬁﬁﬁgﬁnview

8B

t he



Fig. 12 is an illustration showi ng an exanple in which a plurality of rods
for supporting a plurality of upper floor nenbers are erected on a common
base plate. DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Now,
according to one enbodi nent of the present invention, a double floor
structure for a clean room provided iD’lEO[ exanpl e, a sem conduct or

manuf acturing factory will be described referring to the acconpanyi ng
drawings. Fig. 1 is a sectional view show ng one enbodi nent of the double
floor structure according to the present invention, Fig. 2 is a plan view

of a seat Fﬂ 6}:'[ nFit%e %}oldlngp m]ead a%loanc r%%\gv%f lg%'rghgth%djh%ﬁtd g% plate,

Fig. 4 is a an Vi ew o 9 Sor

secti onal V|em10f t he .upper roor nmenb e clean r o which th

doubl ' 11 odIHIT R B Gr diTg 5 RIS A GHRent A0, A5 (P S0 25Povi ded
with an air condltlonlng e nt chanber on the | ower side of a floor
provi ded i ntS REGUHE %&t AgiPe MEF3IT iich SPPRTE o4 iycd'ﬁtﬁ 591" g

equi pnent chanber, roor joists 52 constituting a floor substrate nenber
are spanned BRtRELHEDdaHOTBhSHa RATHGRY odife 210 (e AVdarFGidin at a pit ch
of about 600 mm and |ower floor nenbers 50 are laid thereon to formthe

| ower fl oorendgigeddiibite fhesrcmaw detdur evheaditie tendiing affsdinadnitothas a

structure in which upper floor nmenbers 30 constituting the upper floor have
their |oweriznsstuppmeded by support neans 18 provided on the floor joists
52 at a pitch of 600 nm The support neans 18 conprises a stud bolt 20
constituting a rodhaandsa hgi ghe admpdei cgnplktatet24nandiagséae pkacw 26
whi ch constitute an upper floor nmount nmeans 25, and the upper floor nenber
30 is rod and the nut, the deformation restraining means can be

realized.

The double floor structure according to the present

invention is characterized in that one corner portion of

the upper floor member disposed at a corner portion of the

upper floor is supported by a support means which supports

only the upper floor member, and the support member

comprises an upper floor member height adjusting means

comprised of a corner rod erected on the lower floor, and a

corner portion mount means on which the corner portion of

the upper floor member is mounted and which is capable of

relative movement along the corner rod.

That is, the corner portions of the upper floor
formed of a plurality of the floor members are each
supported by the support means which singly supports the

corner of the upper floor member constituting the corner

portion of the upper floor and which comprises the height



fixed to the stud bolt 20 through the height adjusting plate 24 and the
seat plate 26. In this case, of a plurality of the stud bolts 20 erected at
a pitch of 600 mm four ones constitute a set, and the four corners of the
- 19 upper floor menmber 30 neasuring 600 mm each side are nounted
respectively on the seat plates 26 of fqur stud bolts 20 arranged at the
four corners of a square of [err] 6007 4 The corner portions of four upper
fl oor nenbers 30 are nounted on each of the seat plates 26, and the upper
fl oor nmenbers 30 are arranged in a matrix formto form an upper floor

surface 12. Jhe upper_fl oor nenq§%:3 i s_made of algﬂgnu and.is unitarily
conpri sed AYHFHE BHE gt th 31'356 sttt lssjjﬁjaopte 4 piHASH &@Thnd
havi ng a thickness of apout 40 a circunferential wall portion 30b
constituti Py rlt %&WSBﬁtﬁm%x@@Hi% DRANAIWSS 138 G &Int erent i al
edges of the floor panel portion 30a and continuous in_the circunferenti al
direction, and i nféy nddiedt kS isgenitdad 0& tdoRs Ot tien§o&"g&cond wal |
portion spanning between opposed portions of the circunferential wall
portion 30BPPMLECN diurle MeAns amrrg ah reiirg erenteun feran tisol thit 130b Mas its
| ower end extendi ng dowmnwards to the vicinity of the lower floor, the
t hi ckness tties eobroer t hed si e wfowrdeppertient por tgroves aend B8 nm  and
the outer circunferential surface is inclined to the inside of the upper
fl oor nmenbereBght nadhes dovenweeah €li ¥ ectormst i Rurdderynoserevt hengd ganariter ent i al
wal | portion 30b is increased in thickness toward the center of - 20
each side obetreeti| tive Paredr pestt Dén Isunt hesaby endatted ngorner rod,
so that it is possible to realize the height adjusting
means with a simple constitution even at each corner
portion of the upper floor.
The double floor structure according to the present
invention is characterized in that the corner rod is
provided with a screw hole in the axial direction thereof,
and a bolt penetrating through the penetrating hole of the
upper floor member and constituting the fixing means is
fastened into the screw hole, whereby the upper floor
member and the corner portion mount member are fixed.
That is, the bolt penetrating through the upper
floor member is fastened into the screw hole provided in
the corner rod, whereby the upper floor member and the
corner portion mount member can be fixed rigidly.
Where the upper floor member is formed of an

aluminum material, the upper floor member is light in

weight, transportation thereof and the like are easy to



stiffness. The internmediate wall portions 30c have a hei ght of about 200
mm and i s spanned between opposed portions of the circunferential wall
portion 30b. Two |l ongitudinal and two crosswi se internediate wall portions
30c are provided and arranged at a regular pitch (about 170 nminterval).
The internediate wall portions 30c are ch increased in thickness toward
the center of the floor panel portion 30&, nanely, in the direction parting
away fromthe circunferential edges, thereby further enhancing the
stiffness of the upper floor nmenber 30. At each of the four corners of the

upper floor_nenber .30, a penetrat.i. hal e, 30d_caonstitutin enetration
moans ¢ hr oUgtt whiBH /2 Thd B 92 oret Bt 1R AT nEUNEARGTPBE” £ he

upper floor, menber 30 .s passed.is provided, and a counterbore 30e for
b omodat | Hb COURERF STt et Tof i B Bt CAits S GUicd o CRE3! de. of
the floor surface 12. The support, nmeans 18 includes a stud bolt 20 (16 mm
in di anet erf1@F REMREY Srigth? tednsity 1amaTg se &d, tifd T ppenedi oor nount
means 25 which is screwengaged with the stud bolt 20 and on _which the
upper fl oorPawerasy @Uiitélqmiﬁ%tled%ortwrﬁsl/ thiee Wped Hdlco2 b ear €@fed on a
base steel plate 22 (0 150 nm 9 mmin thickness) disposed on the upper
side of theéd|eagt,) ofast SERME bditedwomi & Isan f Ihesy gopise upper fl oor
nount means 25 includes a height adjusting plate 24 screwengaged with the
stud bolt 20retucisciblthe rmvdbian vy tnweduged dmexpegedtvallyat e 26 nount ed on
t he height adjusting plate 24 and constituting a holding neans for the
upper floor nenbewhd@e The Héoght madpest isgfpkatd 24 asdamdéngf a circul ar

material, a vibration-restraining effect or a vibration-

damping performance of the double floor structure can be

further enhanced.

The double floor structure according to the present

invention is characterized in that a tension means

penetrating through the upper floor members for

introduction of a prestress is provided between the

adjacent ones of the upper floor members forming the upper

floor, and a prestress 1s introduced in the tension means.

That is, the prestress is introduced intoc the whole

body of the upper floor formed of the plurality of upper

floor members, so that the adjacent upper floor members are

rigidly jointed to each other, a floor formed of the upper

floor members integrated is formed, and it is possible to

realize a double floor structure having a high vibration

restraining effect or vibration damping performance over

the entire body of the floor.



disk Iike steel plate having a dianeter of 50 nmm and a thickness of 24 mm
and is provided at its center with a tapped hole 24a to be screw engaged
with the stud bolt 20. The seat plate 26 is nmade of a square alum num pl ate
having a thickness of 22 mmand a side length of 100 nm and is provided at
its center with a | oose hole 26a which E%S_a di aneter larger than the

di aneter of the stud bolt 20 and through which the stud bolt 20 penetrates.
Bet ween the | oose hol e 26a and the four corner portions of the seat plate
26, fixing holes 26b for fixing the upper floor nmenber 30 are provided at
roughly m ddl e positions. The fixing holes 26b are tapped, and the |ong
bolts 32 penetrating through the upper floor nenber 30 are fastened into

the fixing Y, r..f r menber 30 is fixed to the
seat plate é}éﬂﬁs ﬁ%%ﬂ&%%%%ﬂ%ﬁrﬁopl ate 24 is screwengaged with
each of the stud gghﬁs 20,. and thﬁ s%?t %Iate 2% ig nnunte%.theregg W th
the stud bolt 20 ECr RPPRG thABTgRYRE TRE68e Chollde28 1Y S 7 h&PET Bl when

t he height adjusting plate 24 is rotated, the seat plate 26 and the hei ght
adj usting PSS ARRA Siur thredt 1Y A By dtser%%ltﬁl:dodblotf 20. The corner
portions of four different upper floor nmenbers 30 are nounted on the
respecti ve gEadigtentes vwih arpif e RN ortfert pora G G agty e FrANI Nl ddent
upper floor nmenbers 30 abut each other at the center of the seat plate 26
so as to formiathe floor surface 12. In addition, since the outer
circunferential surface of the circunferential wall portion 30b of the
upper floor nenbeFid0 ils iisnel iseed loowdr o ieke oifngi deubflet Héoapper f | oor
menber in the downward direction as descri bed above, gaps 36 are defined
bet ween t hesttrucunferamtoxdivglto pord oo B0lerdf dhechwppereddrmdor nenber s
30. The stud bolts 20

invention;
Fig. 2 is a plan view of a seat plate;
Fig. 3 is a plan view of a height adjusting means;

Fig. 4 is a plan view of an upper floor member;

Fig. 5 is a side sectional view of the upper floor
member;

Fig. 6 is a partly broken side view of the
surroundings of the seat plate, showing a double floor
structure according to a modified embodiment of the present
invention;

Fig. 7 is a plan view of the surroundings of the
seat plate according to the modified example shown in Fig.
6;

Fig. 8A is a plan view of a support structure at a
corner potion of the upper floor, and Fig. 8B is a side

sectional view of a support structure at a corner potion of



penetrating through the seat plates 26 project into the gaps 36. A washer
34 sufficiently larger than the | oose hole 26a is fitted over the stud bolt
20, and a nut 28 is screwengaged with the stud bolt 20 fromthe upper side
of the washer 34. That is, the adjustnment of height in the present double
floor structure is conducted by a netnog in which - 23 the seat plate 26
and the upper floor nenber 30 are nopunt d on the hei ght adjusting plate 24
which is screwengaged with the stud bolt 20 and tentatively fixed at a
predet ermi ned hei ght, and when a difference in |evel of the floor surface

12 is genergte e n the adjacent upper floor nenbers 30, the height
adj usting dﬂg gg%ﬁ?ﬁﬁi??%ﬁated forwards or reversely to cause such

verti cal novenent&wtha% t.he flogr sgrf%ce 12 _becones fhat. After the floor
surface 12 is adj Gs¥%d t d5bé%f FatPSERETHAR 98 PE £XePRAEdCfoftKenSt ud bol t
20, whereby the seat plate 26 is clanped between the height adjusting plate
24 and the Thi § RBRY ebhPFh FEdRetfertegadicr e WEFOREHAr & of t he

upper floor nenber 30 are fixed to the respective seat plates 26 by the
| ong bol ts BESHFRES iheXfdinut 28 and the height adjusting plate 24
constitute a doubl e nut, whereby the seat plate 26 and the stud bolt 20 are
firmy fixed, andige dfpdr Bhoddlwmstseti’n edntbe fagedwhegedihe Here, the
|l ength of the stud bolt 20 is 90 nm but since the height adjusting plate
24, the seautptnatshaseeant tte MmalP8 ady Udttirad mhedre tanel sthed deoirter20, t he
| ength of the portion of the stud bolt 20 projecting to the | ower side of
t he hei ght redjntstmernpl ate kdgoredbouin B ammviEwgt is, the positions of the
hei ght adjusting plate 24 and the seat plate 26 for supporting the upper
floor menber 30 Fig. 11 is an illustration of the case where the

height adjusting plate and the corner mount means are

provided with an opening directed toward the stud bolt or

the corner rod; and

Fig. 12 is an illustration showing an example in
which a plurality of rods for supporting a plurality of

upper floor members are erected on a common base plate.

DETATILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now, according to one embodiment of the present
invention, a double floor structure for a clean room
provided in, for example, a semiconductor manufacturing
factory will be described referring to the accompanying
drawings.

Fig. 1 is a sectional view showing one embodiment of
the double floor structure according to the present

invention, Fig. 2 is a plan view of a seat plate, Fig. 3 is



- 24 are set inthe vicinity of the lower floor, nanely, set at extrenely
| ow positions relative to the height of the space defined between the upper
and lower floors. Incidentally, the |l engths of the portions of the stud
bolt 20 projecting respectively to the | ower side of the height adjusting
plate 24 and to the upper side of the n§% 28 are such lengths that the

hei ght adjusting plate 24 can be verticalFly noved at the tine of adjustnent
of height, and it suffices that these |l engths make it possible to
accommodate the errors comng fromnonlevel of the | ower floor surface,

erection of_ the stud bolts 20,. rki f. t he .hei ght_.adj yst.i_n l.at es 24
T % Y S0U B . har of dro® PAZY

screm#engaé%&) S er ef ore, order to

enhance the \vibration danpi performance of the floaqr, it .is desirable
That the {15615 Hosit Mol RE HETBIRE /adiigs tidy 11 afed $4%nd the seat

pl ates 26 be set at | ower positions. Figs. 6 and 7 show a nodified
enbodi ment ﬁQFRWﬂQﬂﬁzy%ﬁWlﬁﬁlHQ§fWﬂp%ﬂuﬁi9QH MEMAFE -seat plate 26 rigidly is
added to the above enbodi nent. Although a sufficient vibration restraining
effect or vibrati dhedgrsrRgrperf Pnehéehcihebdcsbéar é4oPR BREUCture
above-descri bed enbodi nent, a further vibration restraining effect can be
secur ed i n advardigdl ficed b cgibashmenthd s edp Jplegt € 2 Hoy ides alidve an
descri bed enbodinent is laid on the height adjusting plate - 25 24 in
t he form ofaipr gjaudithigortiond heeyudyrmen tsiaheantidean arhehieeilghte radjigst iafg apl at e
24, as seen fromFig. 2. This is arranged so as to ensure that the seat
pl ate 26 i sffarmagravided irequidcerbld ficamn pRanawi emwpsrzpowhioh efiabl es
stabl e mounting thereon of the circunferential wall portions 30b of four
upper fl oortheendier scadianichbriast erguigpondnt hehdnitgr, floor joists 52

constituting a floor substrate member are spanned between

beams constituting a frame of the clean room at a pitch of

about 600 mm, and lower floor members 50 are laid thereon

to form the lower floor.

The double floor structure according to this

embodiment has a structure in which upper floor members 30

constituting the upper floor have their lower ends

supported by support means 18 provided on the floor joists

52 at a pitch of 600 mm. The support means 18 comprises a

stud bolt 20 constituting a rod, and a height adjusting

plate 24 and a seat plate 26 which constitute an upper

floor mount means 25, and the upper floor member 30 is

fixed to the stud bolt 20 through the height adjusting

plate 24 and the seat plate 26. In this case, of a

plurality of the stud bolts 20 erected at a pitch of 600 mm,

four ones constitute a set, and the four corners of the



bolt 32, thereby securing the flexural rigidity of itself as high as
possi bl e, and the height adjusting plate 24 is fornmed as a circul ar disk
formwith a small outside dianmeter size, thereby securing a flexura
rigidity with high isotropy around the stud bolt 20. As a result of
adopting such a constitution, the seat El ate 26 projects around and to the
outer side than the height adjusting pl ?e'24, and the projecting portions
assunme a cantilever form leading to a lowering of the flexural rigidity,
and are liable to undergo a bending deformation. In addition, it is
considered that the cantilever. forminduces free vibrati.on, thereby

| owering t HPRADrE Y HERGiTH AF Etedtd OB &35h S&é%piaﬁf per f or nance.
In the nodified epbodi nent, shown in the figures, a _support structure for
suppor t i ng THEHD) EIRGTT PSS AR F8F 156 PHE Usss & SOdelfPTarsdE B s

provi ded to enhance the stiffness of the projecting portion 26d and
restrain tHeo¥reRipreaignd tdertdef Loy wmets sfed fapianchiosd $dppddt -
26 structure includes a screw hole 40, a screw rod 42 and a nut. The screw
hol e 40 vermicallhye poxserarestéegrs plofesti ngrgsr floar2Bdnbershdlsase pl ate
26 for nounting the circunferential wall portion 30b of the upper floor
menber 30 trhmreted dheesdr e ridee 4k adctsl s Juppord thenmheparthdSe@agne end
is screwengaged with the screw hole 40 and whose projection anount from

t he seat plmdmb&fs cih dxee adjrestaet S as madt hird Nprint S ootfloem exrd uppexr cont act
with the base steel plate 22. The nut 44 is screwengaged wth the screw
rod 42 and fsodr esseth@against the seat plate 26 by being fastened to the
screw rod 42 having its other end brought into contact with the base steel
plate 22, so as therehyde® filodlry Meh@ss 30diki xatiBeofCchewniadms2aha t he
base steel plate 22. The support structure is disposed between the base
steel plat ei@%x@ﬂ@aif@%%.ﬂ@i's?é& &6 dyrodretdiathll ot ich Hfd eyqide evel
adj ust mrent by the hei ght aéfustlng plate 24, the nut 44 is screw engaged

with the sciieypd®di #3, 541 W KNaAgethd iy thesicniew ol 48,dytomd hgn upper
side of the seat plate 26 and projecting on the |lower side of the seat

a circumferential wall portion 30b constituting a first
wall portion extending downwards from circumferential edges
of the floor panel portion 30a and continuous in the
circumferential direction, and intermediate wall portions
30c constituting a second wall portion spanning between
opposed portions of the circumferential wall portion 30b in
a lattice form.

The circumferential wall portion 30b has its lower
end extending downwards to the vicinity of the lower floor,
the thickness thereof on the side of an upper end portion
is about 50 mm, and the outer circumferential surface is
inclined to the inside of the upper floor member 30 in the

downward direction. Furthermcre, the circumferential wall

portion 30b is increased in thickness toward the center of



pl ate 26, thereafter the screwrod 42 is projected out fromthe screw hole

40 until it cones into contact wwth the base steel plate 22, and the nut 44
is fastened with the screw rod 42 being in contact with the base steel
plate 22. In - 27 the nodified enbodi nent as descri bed above, it is

possible to firmy and rigidly support the projecting portions 26d of the
seat plate 26 projecting to the out si de<8f "t he hei ght adj usting plate 24,
to enhance the stiffness of the projecting portions 26d, to restrain
bendi ng deformation of the seat plate 26, and to restrain the free

vi bration thereof, . th %% further enhancing the vibration restraining
effect or TR dampiity HEFoRfaiTde TF TRY dQasl GTFIEEY SEPGREIre. i g.
8A is a plan view of a support structure at a corner potion of the upper
floor, and HfI$8S's a side sectional view of a support structure at a
corner potion of the upper floor. As shown in the figures, one corner
portion of the uppBe fheermaeibEe Beldi spssedanat SPReheBenerhpéshtodfof the
upper floor is supported by a corner support means 50 which supports only
the upper fakswmrt mdfbem,3AndTHe chmangeds FForeemeare ssQ por tillpess@fe manner
as the above-nentioned support nmeans 18, includes a corner rod 52 erected
on the baselst aslr @imsfesr 2% izdnded 1t @orie drovidio .f | 8ep, landifudonaérapdrti on
nount means 54 on which the corner portion of the upper floor nenber 30 is
mount ed. Thevaarmerswicee Shiexrnmpdibtaedvall idos tduinesr 3dia eurd @rentiidald porti on
with a screw groove 52b, and is provided at its center with a screw hol e
52a for fiximy ddhanged 28 aippeyulfdroqri tenb@ibodd iUva ken axitalrvdilnect i on
t hereof . The corner portion nount neans 54 includes a corner nount portion
S54a and a mitirfdadneedidre e ICYd¥aliJAUIEOC are each increased in

thickness toward the center of the floor panel portion 30a,

namely, in the direction parting away from the

circumferential edges, thereby further enhancing the

stiffness of the upper floor member 30.

At each of the four corners of the upper floor

member 30, a penetrating hole 30d constituting a

penetration means through which a long bolt 32 constituting

a fixing means for the upper floor member 30 is passed is

provided, and a counterbore 30e for accommodating a head

portion of the long bolt 32 is provided on the side of the

floor surface 12.

The support means 18 includes a stud bolt 20 (16 mm
in diameter, 90 mm in length) constituting a rod, and an
upper floor mount means 25 which is screw-engaged with the

stud bolt 20 and on which the upper floor member 30 is

mounted.



portion 54a has a cylindrical form is provided in its inner

circunferential portion with a screw groove 54c and is screw engaged with
the outer circunferential portion of the corner rod 52. The nount plate 54b
is provided at the upper end of the corner nount portion 54a so as to
stably nmount the upper floor nenber 30 gg the corner nount portion 54a. The
corner support neans 50 is so construct that by rotating the corner nount
means 54 screw engaged with the corner rod 52, the corner nmount neans 54 is
noved vertically, whereby the height of the upper floor nenber 30 nounted
on the nmount pl at

54b._can. b aggusted ddrtro t he f%o nenber
30 nounted on the%ggrﬁEPgnBOEF ang %ﬁng $ d?yb?eratggft%ea % rod
52 togethergﬁnth t he corner mount neans 54 by a nethod in which the Iong
bolt 32 pen ré@pn@mth?o%@thhEhb%h%?ﬁél|%b§$%?%d3®ﬂ bihe t P petde | oor
menber 30 is fastened into the screM/hoIe 52a to thereby press the | ower
end of the &f rdimfld St iJQiskala? pord PORdseh ORG& ¥ tivéeFodrCOpl-at e 54b.
Fig. 9 is an illustration of an exanple of fixing - 29 the adjacent
upper fl oor nenbeE§e39ppegerﬁeprbvouﬁtr@@@@ﬁné5alﬁﬁé§eﬁese badglin. As
shown in the figure, of the plurality of upper floor menbers 30 arranged,
t he adj aceradivsdeimd Idart arerfberay 30 eange gedowilddd thiet Is tagmipeditc 20i 59 hol es
penetrating therethrough, and prestress introducing steel bars 60, wires or
the |ike hasd M sy ewvadrltd oresctaitcaliei,r aevd aporetatons adree 2fagoach telr omgh t he
hol es. Both end portions of the steel bars 60 or the |like thus passed are
proj ect ed falomteisyhip el dd iorg meisy L 43@Gnldo catredt idtutemgy pohoilaingof t he
upper floor. Wien tensile forces are introduced into the steel bars 60 or
the |like, miealdeSsesthe upper floor member 30.
The height adjusting plate 24 is made of a circular
disk like steel plate having a diameter of 50 mm and a
thickness of 24 mm, and is provided at its center with a
tapped hole 24a to be screw-engaged with the stud bolt 20.
The seat plate 26 is made of a square aluminum plate
having a thickness of 22 mm and a side length of 100 mm,
and is provided at its center with a loose hole 26a which
has a diameter larger than the diameter of the stud bolt 20
and through which the stud bolt 20 penetrates. Between the
loose hole 26a and the four corner portions of the seat
plate 26, fixing holes 26b for fixing the upper floor
member 30 are provided at roughly middle positions. The
fixing holes 26b are tapped, and the long bolts 32
penetrating through the upper floor member 30 are fastened

into the fixing holes 26b, whereby the upper floor member

30 is fixed to the seat plate 26.



are introduced therein by fastening nuts 62 onto the screw portions of the
projecting end portions of the steel bars 60 or the |ike, and the steel
bars 60 or the like are fixed in this condition, it is possible to further
enhance the stiffness of the structure of the upper floor, and to further
enhance the vibration restraining effect,or vibration danping perfornmance.
According to the above-descri bed enbodi frént, the upper floor menber 30 has
the lower end of the circunferential wall portion 30b thereof nounted on
the seat plate 26, and the seat plate 26 is fixed to the stud bolt 20 in

the vicinity of t r.fl oar her ef or ot agt gn t he | ower
end of the stud bgﬁt %“ﬁggtsﬁ§PUS¥lng 89 gse%qwﬁgnnﬁoﬁlzgn g V|Hr5 |on
acts on the floor 0 qb bol t %HéWOU|dQ;? Ilable t.o
def or nmed, t%d%tci#f%b ;e rb@f) t of 15 P as a
whol e can be enhanced, and the V|brat|on of a device nDunted on the floor
can therebytl}fer%%i}rd@dtfhtt% g9 yPttagd neReddd tigh, Fhaddpgare fiasse
menber 30 unitarily conprises the circunferenti al wal | portion 30b provided
al ong the«ﬁﬂ%QGQQﬁTCGﬁ$%ﬁ€Wé€rtW@ﬁ@oﬁheaﬁ§19ﬁ§ pRDEEfda0aPéakal R4péEt i on
30c, whereby the upper floor nmenber 30 can be provided with high stiffness
and strengtirtat@dnidre sert uplgdie f4oendeiftrerha8imhits Fdbyurddingf rdatight
material of alum numand the material is partly removed. Therefore, the
upper fl oorZ4rerteeree B0l cahl henasesd |3l anrangporatad the tthe2Gvor ki ng site and
wor ked, w thout using heavy-duty equi pnent or special equipnent as in the
case of the converfhiecormalrniear gperthyipasswiff Foamrpldatf€erEunrtt nppror € loblre upper
fl oor nmenber 30 has an al um num nade sinple structure, and is forned in a
smal | members 30 are mounted on the respective seat plates 26,

and the corner portions of the four adjacent upper floor

members 30 abut each other at the center of the seat plate

26 so as to form the floor surface 12.

In addition, since the outer circumferential surface

of the circumferential wall portion 30b of the upper floor

member 30 is inclined toward the inside of the upper floor

member in the downward direction as described above, gaps

36 are defined between the circumferential wall portions

30b of the upper floor members 30. The stud bolts 20

penetrating through the seat plates 26 project into the

gaps 36. A washer 34 sufficiently larger than the loose

hole 26a is fitted over the stud bolt 20, and a nut 28 is

screw~engaged with the stud bolt 20 from the upper side of

the washer 34.

That is, the adjustment of height in the present

double floor structure is conducted by a method in which



size in a square shape with each side neasuring 600 nm Therefore, the
upper floor nmenbers 30 can be produced by casting with the use of a sand
nol d. Further, the stud bolts 20 high in versatility are used as the post
menbers. Therefore, the double floor structure can be realized - 31
extrenely inexpensively. Wile the shgpg of the floor panel portion 30a has
been square in the above-descri bed enbo ?nent, ot her shapes, for exanple,
pol ygonal shapes such as rectangul ar shape, triangul ar shape and hexagonal
shape may be adopted, and a conbination of these shapes may al so be adopted

to arrange e ggﬁer fl.o0r. rs. 3 %% r tgl | Qor.,, il pper
fl oor rnenbeérﬁs]e a\;jel at;ceeen2 é&%g}gf it%léed%gg Jre&\r%)on% %H%Dfe %al38m§%5m%§g%§ﬁ%
exanpl e in the.above q§icr'be .enb&gj nt,, the upper floor nenbers 30 nmay
o for med 147 G Q1L i 1 G U, 2 Medt e G ar-EORS58. danpi n
np1 ng
steel or danping.alloys. as a material. Even i tHe cases of such danping
materials, ¥He &6&9@%‘]%2}0% e@?%&%ﬁﬁé’eﬁé’r el%n at%hé1 sane manner as
in the case of al um nu and a better vibration restraining effect or
vi brati on dRAfsETE RS il loarr e WhiRr ébyifd@reade pasilgesl wekbehe
out si de shégfs of the height_adjustin%églate 24 and the corner nount
portion 54 Brwherdgard Jdh if dengrapess sogen the gdirgest WSt he out er
circunferential portions thereof are provided with openings 56 directed
toward t he Btaar onbeG 610t Herc draiah tr i 36 tdn s gt eisn 2B grell so t hat
steel bars 58 or the like can be inserted into the openings 56, it is
possi bl e t reasidd) faotvatmds e hedwgseddj ust iqegngd atueh247eantd. dale - 32
movements that the floor surface 12 becomes flat.
After the floor surface 12 is adjusted to be flat,
the nut 28 is fastened to the stud bolt 20, whereby the
seat plate 26 is clamped between the height adjusting plate
24 and the nut 28 and is thereby fixed. Thereafter, the
four corners of the upper floor member 30 are fixed to the
respective seat plates 26 by the long bolts 32. That is,
the nut 28 and the height adjusting plate 24 constitute a
double nut, whereby the seat plate 26 and the stud bolt 20
are firmly fixed, and the upper floor member 30 can be
fixed rigidly. Here, the length of the stud bolt 20 is 90
mm, but since the height adjusting plate 24, the seat plate
26 and the nut 28 are fitted over the stud bolt 20, the
length of the portion of the stud bolt 20 projecting to the
lower side of the height adjusting plate 24 is about 15 mm.
That is, the positions of the height adjusting plate 24 and

the seat plate 26 for supporting the upper floor member 30



corner mount portion 54 to thereby achieve vertical novenents, whereby
hei ght adjustnent is facilitated. In addition, while an exanple in which
the stud bolts 20 and the corner rods 52 are erected respectively on
separate base steel plates 22 has been shown in the above descri bed
enbodi ment, a nultiplicity of stud boltz 20 and corner rods 52 may be
erected on an elongate steel plate 64 ¢ 6a5|e of nmounting a plurality of
upper floor nmenbers 30 thereon or a lattice formsteel plate 66, as shown
in Fig. 12. In that case, the stud bolts 20 and the |ike can be

prelimnarily erected on the el.ongat teel plates 64 or the lattice form

steel plat ea%‘%,segtt i3 e Syt Whe T iths elﬂ’i{)?sr, SRS tet BEMSAY's SAitd the | i ke
can be erected at accurate positions, and pgsitionin f the stud bolts and
the 1 ke ateHiemalie It GIRcs oS delarty Vb 0 & I SRRidhitet viioRG SCan be

realized. Besides, while an exanple in which a penetrating hole is provided
in the uppetefingst RAGMRED e MPRSE AChHioe S O¥as been shown in the
above-descri bed enbodi ment, a constitution may be adopted in which a
cylindrical or coladdentadily, EbBbéengthehef] the perrapegrafl Fhprovi ded so
as to vertically penetrate through the upper floor nember 30, a tapping
screw or thetud kewldf 2thenojsestoind astspadig wehiy €a dys dgpweyr istighsl fofl s used
as - 33 the fixing nmeans at the portion of the resin or rubber, and this
i s screw endegéteidihtecdjustitty e tsedtd prat e ortheheidpcke.s ik ks theen
descri bed above, at the floor panel portion for formng the floor surface,
the first walt Jordreonswedt deiguhdamsmrgds fhamgitheadiuvstinendaitcal2 edges
thereof is continuous in the circunferential direction, and the second wal |
portion spafietbdesaeeicaiid; indwed adt Wihd time of adjustment of height,

and it suffices that these lengths make it possible to

accommodate the errors coming from nonlevel of the lower

floor surface, erection of the stud bolts 20, working of

the height adjusting plates 24 screw-engaged with the stud

bolts 20, and the like. Therefore, in order to enhance the

vibration damping performance of the floor, it is desirable

that the fixing positions of the height adjusting plates 24

and the seat plates 26 be set at lower positions.

Figs. 6 and 7 show a modified embodiment in which a

structure for supporting the seat plate 26 rigidly is added

to the above embodiment. Although a sufficient vibration

restraining effect or vibration damping performance can be

secured in the above-described embodiment, a further

vibration restraining effect can be secured in this

modified embodiment. The seat plate 26 in the above-

described embodiment is laid on the height adjusting plate



opposed portions of the first wall portion is progressively increased in

t hi ckness toward the center of the floor panel portion. Therefore, the
upper floor nmenber can be provided with extrenely high stiffness. Further,
since the upper floor nmenber has a sinple structure, the upper fl oor
menbers can be produced i nexpensively. %g addi tion, each central portion of
the first wall portion conprised of a pfarality of surfaces is increased in
t hi ckness, whereby the upper floor nmenber can be provided with higher
stiffness. Further, if the floor panel portion is rectangul ar,

duci bili +h ¢ , ) oo :
product b |14 hosoledy ahangate ng, Send buks,etind 0. apge @
morkabilitxﬁ%f qgha.ce .. Besi.des, .t.,he outer ciJcunf renERaITéurface of the

first wall R IGHAG RIF Fovdrd ahe Ssitde of the 25 Upper floor
menber in the downward direction, so that the upper, floqr nemhers can be
arranged alArTARIed R A% WEHGR [Péter®S 7§3da &Ftﬁygébﬁﬁtﬁﬁﬁmﬁﬁe fl oor
panel portions of the adjacent upper. floor nmenbers each other. In addition,
since the M avd199Ydiad & Hiausy Pdided G8wdnded "hd Chhengbdiesi £yabi et he
lower floor and its |ower end is supported in the vicinity of the |ower
fl oor, the ™UPEPoMy dwieap@id he 1dssuniayeaticlhaaddf ®okdd o@gerd Okhen
hori zontal vibration acts. Therefore, the upper floor nenmbers can be
supported rafifdive wrkw ety orensfenshe Leper fasdem iggn dfe tdengetdear | y.
Besi des, since the upper floor is formed by arranging a plurality of upper
fl oor nenbérsltanil t hehdrnakst seaduripagr tihens lefxuriead adjodckrnity wipertsklldor
menbers are collectively supported by the support nmeans, it is easy to
align the hes ghigh ofs tdues gaidrlta ,orsnddft Hehéheaidjhac erdt usiderg plate 24 is

formed as a circular disk form with a small outside

diameter size, thereby securing a flexural rigidity with

high isotropy around the stud bolt 20. As a result of

adopting such a constitution, the seat plate 26 projects

around and to the outer side than the height adjusting

plate 24, and the projecting portions assume a cantilever

form, leading to a lowering of the flexural rigidity, and

are liable to undergo a bending deformation. In addition,

it is considered that the cantilever form induces free

vibration, thereby lowering the vibration restraining

effect or vibration damping performance.

In the modified embodiment shown in the figures, a
support structure for supporting the projecting portion 26d
from the base steel plate 22 is provided to enhance the

stiffness of the projecting portion 26d and restrain the

free vibration thereof. To be more specific, this support



fl oor nenbers. In addition, since the upper floor nenber is fixed to the
upper floor nmount nmeans retained to the rod erected on the |lower floor, by
the fixing nmeans penetrating through the upper floor nenber, the upper

fl oor nenbers can be securely fixed to the |ower floor. Besides, when a
plurality of rods for supporting a plgrﬁ%igy of upper floor nenbers are
erected on a comon - 35 base plate, “I't i s unnecessary to position the
rods at a working site, and the double floor can be worked efficiently.
Since the upper floor nenber is fixed by fastening the bolt penetrating

t hrough the_ u r.flaar nggber into the tapped hol e possessed by, the upper
fl oor rmuntStrfng%su,r§ t%émulﬁlp ° 1 c%:rre%rl&? € c@n e 950 19 i4§1 )fi.l%/dSiance t he
upper fl oor unt__means conpris t he _position adjusting neans, the
bosi ti ons_ G he BT SCTGUEPLE: g VEREGagh Ll nBSBEGFAEREy SGF tupper 1 oor
menbers and the tapped holes can be easily matched to each other, and
wor kabi | i t PH) HREKERPT FR Hd dhdhsosiadtor l@diutd @ e tday be
provi ded easily and i nexpensively, by providing the holding neans with the
openi ng | arde ¢herrniRr Sitist devadi lamardri oy 3% afod-hesiuries Hel cuppor t
means for supporting the upper floor nenber conprises the height adjusting
means, a flegndenot0 siydraan cadhbe sezsivl yoflodRedcteves ahebprplié fl oor
surface is forned by arranging a plurality of the upper floor nmenbers. In
addi tion, giemtzelt herer emarayol e Dfsdrmverdageal witensrd sreasvs harlce t he
screw groove of the rod are screw engaged with each other, height
adj ust nent 4&@arerhe wasid \projection amount from the seat plate 26 can

be adjusted so as to bring its other end into contact with

the base steel plate 22. The nut 44 is screw-engaged with

the screw rod 42 and is pressed against the seat plate 26

by being fastened to the screw rod 42 having its other end

brought into contact with the base steel plate 22, s0 as

thereby to firmly press and fix the screw rod 42 to the

base steel plate 22,

The support structure is disposed between the base

steel plate 22 and the seat plate 26 by a method in which,

after the level adjustment by the height adjusting plate 24,

the nut 44 is screw-engaged with the screw rod 42 screw-

engaged into the screw hole 40 from the upper side of the

seat plate 26 and projecting on the lower side of the seat

plate 26, thereafter the screw rod 42 is projected out from

the screw hole 40 until it comes into contact with the base

steel plate 22, and the nut 44 is fastened with the screw

rod 42 being in contact with the base steel plate 22. In



- 36 achieved by rotating the vertical novenent neans, and the upper floor
menber can be supported stably, by fixing the holding neans and the
vertical novenent means securely and firmy. Wen the vertical novenent
means has a hexagonal outer shape in plan view or is provided at its outer
circunferential portion wth the openLng7dLrected toward the rod, the
vertical novenent neans can be noved eaSily. Besides, by providing the
deformati on restraining means for supporting the holding nmeans so as to
restrain bending deformation of the holding neans, the upper floor member

can be SUDE;‘?{t%%dE‘%'le e %?ﬂ[the w l%lr%;e N Rk 2L 19 g:‘;s%‘i?ol

vi bration danpi ng "performance o PoSF  structuré n-be %urther
enhanced. nce enp allty of deformation restrai.nin ans ar dlsposed
o ogal ar SherRs A &G HRe SEREHE AR RE ig PrE then 33
deformati on of the holdlnqineans can be restrained effectlvelé

addi ti on, Shdda i€l Blats f PIPrRGaG &P &St P4t Reark eare d| sposed
on the extension of a line connecting between the rod and the fixin

portion fol&ighdt iash Wit ifftte Fliakieng dredits sndaiiee Adiedistd Tfsess, Otfhéhﬁol di ng

means can be supported by the deformation restraining nmeans and the rod on
bot h si des Wfoltafd imgl mowdfions 280, deplhecatriadm sendiad sedermptiwa fifxi ng
means, and the bendi ng deformati on of the hol di ng means can be restrained
further efftde iseslty plSitec & @/ heardeftor metsitore ime Sthyeai fiviereg widsanad: liome | udes t he
screw rod and the nut screwengaged with the screw rod,

thereof, thereby further enhancing the vibration

restraining effect or vibration damping performance of the

double floor structure.

Fig. 8A is a plan view of a support structure at a

corner potion of the upper floor, and Fig. 8B is a side
sectional view of a support structure at a corner potion of
the upper floor. As shown in the figures, one corner
portion of the upper floor member 30 disposed at the corner
portion of the upper floor is supported by a corner support
means 50 which supports only the upper floor member 30.
The corner support means 50, in the same manner as the
above-mentioned support means 18, includes a corner rod 52
erected on the base steel plate 22 bonded to the lower
floor, and a corner portion mount means 54 on which the
corner portion of the upper floor member 30 is mounted.

The corner rod 52 is provided in its outer

circumferential portion with a screw groove 52b, and is

provided at its center with a screw hole 52a for fixing the



deformati on of the hol ding neans can be restrained by a sinple
constitution. Since the corner portions of the upper floor forned of a
plurality of floor nmenbers are each supported singly and the hei ght

adj usting neans are provided, the upper floor can be adjusted to be flat in
every nook and corner. Besides, the ignﬁ% circunferential portion of the
corner portion nount neans and the outef circunferential portion of the
corner rod are screw engaged with each other, a height adjusting neans can
be realized by a sinple constitution. Since the corner portions of the

upper fl oor €g$e re. e 4: y..f as iing, .t galt qnstid uti t he
fixing rreanusﬁ'fn of]tcher éfr%:erq[gov% oﬁqo tthf'uee aé@%r%eghr%g:, %nne tglﬁ%éeroé'l ogﬁgmenber
and the corner_ portiqgn nount nber ¢ he fixed rigidly. Wen.the upper
floor menberd Mo HUrmed: SR LN b GRBIT ) 4°¢ AT, t he upper
fl oor nmenbers can b roduced i nexp nsivg% , ang wor kability i s enhanced.
1 38 Vhen RYRE et d |06 etBErs BIAEY Grafed ORCaCaARBENEOHRFer i al . ¢ he
vibration restraining effect or. vibration danping perfornmance of the double
floor strudtWelam e Fam the&y efitniced B dds Tdeied tiénditén neans for
i ntroduction of prestress which penetrates through the upper floor nenbers
i s provi dediived @k et et et RIPPEror (Wdh rPerBseredy gV radst et i s
introduced in the tension neans, it is possible to realize a double floor
struct ure havisgerewdngaaddratironthrestutdmigig entfastergriad attiion ddhpi ng
performance throughout the floor. Wiile the invention has been described in
its preferrgt empotkmenid, 53t Thet oochetupdetst 68 tibaproeded at the

upper end of the corner mount portion 54a so as to stably

mount the upper floor member 30 on the corner mount portion

54a.

The corner support means 50 is so constructed that

by rotating the corner mount means 54 screw-engaged with

the corner rod 52, the corner mount means 54 is moved

vertically, whereby the height of the upper floor member 30

mounted on the mount plate 54b can be adjusted.

In addition, the upper floor member 30 mounted on

the corner mount means 54 is rigidly fixed to the corner

rod 52 together with the corner mount means 54 by a method

in which the long bolt 32 penetrating through the

penetrating hole 30d of the upper floor member 30 is

fastened into the screw hole 52a to thereby press the lower

end of the circumferential wall portion 30b against the

mount plate 54b.

Fig. 9 is an illustration of an example of fixing



wor ds whi ch have been used are words of description rather than limtation
and that changes within the purview of the appended cl ains may be nade

wi t hout departing fromthe true scope and spirit of the invention in its
br oader aspects. - 39 WAT IS CLAIMED IS: 1. A double floor structure
conprising: an upper floor nmenmber constituting an upper floor; a |ower
floor; and a support nenber, provided'oﬁ9tﬁe | ower floor, for supporting
sai d upper floor nmenber; wherein said upper floor nmenber includes a floor
panel portion for formng a floor surface, a first wall portion extending

downwar ds from_the circunferential edges of i.d fl.oor panel .portiqn and
cont i nuous tlhﬁe t acci%nc%rﬁpéjreernﬁlﬁordﬂeg%%r }%Zﬁ:@gaet éago%’é’ \bélltlro &Ct%ingn
spanned bet ween ose ortions_of said fir .l portiaqn, and
progressivé1fWQéﬁﬁéﬁ%gj&ﬁﬁﬂﬂtkﬁ@séﬁPﬂﬁaﬁa Eh@W%éHPE?'oP?SSﬁS fl oor panel
portion, said floor panel portion, said first wall portion and said second

wal | porti ch- W& Rg ¥ sihetPrfd tfaqy mepbeg syoifblae Tanssd s tthgc tagde cadi ts et
forth in claim1, wherein said floor panel EortLon i s polygonal in shape,

and said fiyrseni]oqromemie e t¥hdingy & it oreIndicdsi nF  sai d
fl oor panel portion is progressively increased in thickness toward the
center of derlefoersdtdralides. tiBreAhimugle farsbrormstusas erdsrashtcifrgrth in
claim 2, wherein said polygonal shape is a rectangul ar shape. - 40 4. A
doubl e fl ortestlk brtng e6s wiates artt Hhen larke dreeviofg dcdiavs pbuta @ys witer ei n
the outer circunferential surface of said first wall portion inclines
toward the insidesrod ot apperrd s enedierough tire doiresar dBditheendon from
the side of said upper floor surface. 5. A double floor structure as set
forth in ampeieons of the steel bars 60 or the like thus passed are

projected from the upper floor members 30 located at end

portions of the upper floor. When tensile forces are

introduced into the steel bars 60 or the like, prestresses

are introduced therein by fastening nuts 62 onto the screw

portions of the projecting end portions of the steel bars

60 or the like, and the steel bars 60 or the like are fixed

in this condition, it is possible to further enhance the

stiffness of the structure of the upper floor, and to

further enhance the vibration restraining effect or

vibration damping performance.

According to the above-described embodiment, the

upper floor member 30 has the lower end of the

circumferential wall portion 30b thereof mounted on the

seat plate 26, and the seat plate 26 is fixed to the stud

bolt 20 in the wvicinity of the lower floor. Therefore, the

moment acting on the lower end of the stud bolt 20 is small



of claimse 1 to 4, wherein said first wall portion extends downwards to the
vicinity of said |ower floor, and the | ower end thereof is supported by a
support neans. 6. A double floor structure as set forth in any one of
claims 1 to 5, wherein said upper floor is formed by arranging a plurality
of said floor nenbers, and said support3§egns col l ectively supports said
first wall portions of adj acent ones of “said upper floor nenbers. 7. A
doubl e floor structure as set forth in any one of clains 1 to 6, wherein
said support neans includes a rod erected on said |lower floor, and an upper

floor nDunt'JgEMWiéM1%§}li% %ﬁa' %QaEQO%a'@t g %ﬂeleWgEChs%aEﬂanper

fl oor menber 1§ mount sal uppeér Sor wenber conprls
penetration.neans ich.a EJXIH for fixi sai r. floor
menber pene atg%C% |caﬁ wou 5’& %ﬁggﬁa ﬂgo néﬁb§%f|§mF|xe§%to sai d
upper fl oor t nmea Q% sald 41 [ ans pe e% [ through
sai d penetFﬁPﬁ%ﬁ‘ ﬁ§§ Npﬁﬁﬁbl&OPFOE@mEFF%CgﬁrénQS g %F Fﬁ% %Fnael ai m
7, wherein a pIurallty of said rods for supporting said plurality of
arranged upbetFosihéith&ndanceder @0Cedhsn VALEOR Biseé Frai€<di sposed on
said lower floor. 9. A double floor structure as set forth in claim?7 or 8,
wher ei n saiPWpRst o7 ddre BT fEEnshesi Hes dampesped Bol €ardiyd a bol t
whi ch penetrates through a penetrating hole constituting said penetration
means and witiage constitutes said fixing neans is fastened into said tapped
hole to thereby fix said upper floor nenber. 10. A double floor structure
as set forth in cllai mdgitwhereichesapdeuppfécof| nembapudf weahsrtdwpri ses a
position adjusting nmeans by which the horizontal position of said

comprises the circumferential wall portion 30b provided

along the entire circumference thereof, and the

intermediate wall portion 30c, whereby the upper floor

member 30 can be provided with high stiffness and strength

even where the upper floor member 30 is formed of a light

material of aluminum and the material is partly removed.

Therefore, the upper floor members 30 can be easily

transported to the working site and worked, without using

heavy~-duty equipment or special equipment as in the case of

the conventional large type surface plate.

Furthermore, the upper floor member 30 has an

aluminum-made simple structure, and is formed in a small

size in a square shape with each side measuring 600 mm.

Therefore, the upper floor members 30 can be produced by

casting with the use of a sand mold. Further, the stud

bolts 20 high in versatility are used as the post members.

Therefore, the double floor structure can be realized



tapped hole relative to said rod can be adjusted. 11. A double floor
structure as set forth in claim 10, wherein said upper floor npbunt neans
conprises a holding nmeans for hol ding said upper floor menber, said hol ding
means conprises an opening |arger than the outer shape of said rod, and
said tapped hole, and said position adjgiting means i s conprised of said
hol di ng neans with said rod made to penétrate through said opening. 12. A
doubl e floor structure as set forth in claim1l1l, wherein said upper floor
nount means conprises a - 42 vertical novenent nmeans engaged to said rod

So as to b% vabl.e Hp gpe veQ}icaI direction, and said holding neans is
mount ed on SR E Rt i EHXRRVVEY ‘means to thereby constitute a hei ght

adj usting neans for .said _upper floqr r. 13. A_double flggr structure
as set forth in cWéﬁ elg?emEEPBFno §ggggﬁ89609@nﬁé BPB%FBEdgﬁﬁ ﬁﬁé out er
circunference of said rod, said vertical novenent neans is provided with a
screw port iRFPT cTIET v gl RN R FC S *F s Hrelve Fhehi 82BRS and
sai d hoIdiQ%ngans is retained by being clanmped between a nut screw engaged

with said rf&F feERRife Wsperddiade shifPefaishaleras daCtmBRiEm She@dss. 14. A

doubl e floor structure as set forth in claim12 or 13, wherein said
vertical novermsauasarshdns anchdexgana lohaps mgie ben goomted,ewnd® A
doubl e floor structure as set forth in any one of clains 12 to 14, wherein
sai d verti caimlipedment afedrisedes girvepadedchyi mlistcs beutastopdiade unf erreranios
portion with an opening directed toward said rod. 16. A double fl oor
structure ashesaipdexr tfildor amgmyes (f0 dlal nevell e H.o0overein a def ormati on
restrai ni ng nmeans
While the upper floor members 30 have been described
as being made of aluminum as an example in the above-
described embodiment, the upper floor members 30 may be
formed by use of a known light-weight damping material such
as damping steel or damping alloys as a material. Even in
the cases 0of such damping materials, the upper floor
members 30 can be formed in the same manner as in the case
of aluminum, and a better vibration restraining effect or
vibration damping performance can be thereby secured.
Besides, when the outside shapes of the height
adjusting plate 24 and the corner mount portion 54 are
hexagonal in plan view as shown in Fig. 10 or when the
outer circumferential portions thereof are provided with
openings 56 directed toward the stud bolt 20 or the corner
rod 50 as shown in Fig. 11 so that steel bars 58 or the

like can be inserted into the openings 56, it is possible

to easily rotate the height adjusting plate 24 and the



for supporting said holding neans so as to restrain bending deformation of
said holding neans is provi ded between said - 43 hol ding neans and sai d
| ower floor. 17. A double floor structure as set forth in claim 16, wherein
a plurality of said deformation restraining nmeans are provided, and are
arranged at ‘regular intervals on a circle centering on said rod. 18. A
doubl e floor structure as set forth in é?afn116, wherein a plurality of
said deformation restraining neans are provided, and are arranged on the
extension of a line connecting between said rod and a fixing portion for

fixation of said fixi nmeans taq said hol din ans. 19. A dquble floor
structure é%xg¥%rf%¥Fﬁgﬁﬁr nb%é %P & Fﬁéyggc J¢Y8, VREELERT sai d
def ormati on restrai ni ng means i ncl udes,.a screw r.od, ang_a nut. screw engaged
with said SEERTYE s Y B iNFarcs U n iSaif@ Hordith§reans and said
| ower floor, said holdin%,neans conprises a Eas$ing hol e t hrough which said
screw rod i s passéd, 28Adtiard WBL4RnEnBAASPLS $DppoifRdthy SAPE screw rod
passed through said passing hole and said nut screw engaged with said screw
rod, wher e3osw Ebert ridradefdmedt irods 92 édter greed e Fesregdubled ¥f odor
structure as set forth in any one of clains 1 to 19, wherein one corner
portion of saparalpgpdradd cireaemiatadi SPoded deea chvomer iporthicombofvesai d
upper floor is supported by a support neans which supports only - 44
sai d upper ddsoribmirrerodimkreai i sudpdtl imganys ofomiuids éo lars Bipemndf | oor
menber hei ght adjusting neans including a corner rod erected on said | ower
floor, and @mosmerods 52 may be erected on an elongate steel plate 64

capable of mounting a plurality of upper flcor members 30

thereon or a lattice form steel plate 66, as shown in Fig.

12. In that case, the stud bolts 20 and the like can be

preliminarily erected on the elongate steel plates 64 or

the lattice form steel plate 66, at a factory or the like.

Thus, the stud bolts and the like can be erected at

accurate positions, and positioning of the stud bolts and

the like at the site becomes unnecessary, so that efficient

working can be realized.

Besides, while an example in which a penetrating

hole is provided in the upper floor member as the

penetration means has been shown in the above-described

embodiment, a constitution may be adopted in which a

cylindrical or columnar resin, rubber or the like is

integrally provided so as to vertically penetrate through

the upper floor member 30, a tapping screw or the like of

the type of fastening while tapping by itself is used as



portion nount neans on which said corner portion of said upper floor nenber
is mounted and which is capable of relative novenent al ong said corner rod.
21. A double floor structure as set forth in claim20, wherein an inner
circunferential portion of said corner portion nount neans and an outer
circunferential portion of said corner §?d are provided wth screw grooves,
and sai d height adjusting nmeans is constituted by screw engagenent between
said corner portion nmount nmeans and said corner rod. 22. A double floor
structure as set forth in claim20 or 21, wherein said corner rod is

provi ded with &.screM/hoIe in &gg axi%L dirgc%%on t her eof , agg sai d golt
penet r at i n§ Ehrddigh s AFG Sefct FAEI RGHSPE § FdTGpp8r °F1 66 REmbér“and
constituting sai.d fixing neans s fastened.into said screw hole, er eby
sai d upper FHidor SMBEN" S7E 2950 HOFRET B ERoR RROGRE IEIBSE AFethPxed. 23,
A doubl e floor structure as set forth in any one of clains 1 to 22, wherein
sai d upperlﬂﬁﬁbr menber is formed of an alum num material. 24. A double
floor structure as set forth in any one of clains 1 to 22, wherein said

fl oor nenber is fBFnkdsopean desgplbgdnpbaye meder Fae. fpgor ppadabl e 1 oor
structure as set forth in any one of clains 1 to 24, wherein a tension
means for perdticat ifoy tleorodgly $aied fipeer sfirédeceneitber § ifreit Watldoducti on of
a prestress is provided between adjacent ones of said upper floor nenbers
constituti meprddicth wpgendingodowant raspriesir ¢de icd ricumiedendd ailn esigied

t ensi on neans.
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opposed portions of the first wall portion is progressively
increased in thickness toward the center of the floor panel
portion. Therefore, the upper floor member can be provided
with extremely high stiffness. Further, since the upper
floor member has a simple structure, the upper floor
members can be produced inexpensively.

In addition, each central portion of the first wall
portion comprised of a plurality of surfaces is increased
in thickness, whereby the upper floor member can be
provided with higher stiffness. Further, if the floor
panel portion is rectangular, producibility thereof is
enhanced, and since it is easy to arrange a plurality of
the upper floor members at the time of arranging them,
workability is enhanced.

Besides, the outer circumferential surface of the

first wall portion is inclined toward the inside of the
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and workability is enhanced.

Further, the position adjusting means can be
provided easily and inexpensively, by providing the holding
means with the opening larger than the outside diameter of
the rod.

Since the support means for supporting the upper
floor member comprises the height adjusting means, a flat
floor surface can be easily formed, even where the floor
surface is formed by arranging a plurality of the upper
floor members.

In addition, since the screw groove of the vertical
movement means and the screw groove of the rod are screw-

engaged with each other, height adjustment can be easily
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the rod, the vertical movement means can be moved easily.

Besides, by providing the deformation restraining
means for supporting the holding means so as to restrain
bending deformation of the holding means, the upper floor
member can be supported more stably, and the vibration
restraining effect or vibration damping performance of the
double floor structure can be further enhanced.

Since the plurality of deformation restraining means
are disposed at regular intervals on a circle centering on
the rod, the bending deformation of the holding means can
be restrained effectively.

In addition, since the plurality of deformation
restraining means are disposed on the extension of a line
connecting between the rod and the fixing portion for
fixation of the fixing means to the holding means, the

holding means can be supported by the deformation

restraining means and the rod on both sides of the point of
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of a plurality of floor members are each supported singly

and the height adjusting means are provided, the upper
floor can be adjusted to be flat in every nook and corner.

Besides, the inner circumferential portion of the
corner portion mount means and the outer circumferential
portion of the corner rod are screw-engaged with each other,
a height adjusting means can be realized by a simple
constitution.

Since the corner portions of the upper floor member
are each fixed by fastening the bolt constituting the
fixing means into the screw hole of the corner rod, the
upper floor member and the corner portion mount member can
be fixed rigidly.

When the upper floor members are formed of aluminum,
producibility is enhanced, the upper floor members can be

produced inexpensively, and workability is enhanced.
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prestress which penetrates through the upper floor members

is provided between the adjacent upper floor members and a
prestress is introduced in the tension means, it is
possible to realize a double floor structure having a high
vibration restraining effect or vibration damping
performance throughout the floor.

While the invention has been described in its
preferred embodiments, it is to be understood that the
words which have been used are words of description rather
than limitation and that changes within the purview of the
appended claims may be made without departing from the true

scope and spirit of the invention in its broader aspects.
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supporting said upper floor member;

wherein said upper floor member includes a floor
panel portion for forming a floor surface, a first wall
portion extending downwards from the circumferential edges
of said floor panel portion and continuous in the
circumferential direction, and a second wall portion
spanned between opposed portions of said first wall portion
and progressively increased in thickness toward the center
of said floor panel portion, said floor panel portion, said
first wall portion and said second wall portion being
formed unitarily.

2. A double floor structure as set forth in claim 1,
wherein said floor panel portion is polygonal in shape, and
sald first wall portion extending downwards from the sides
of sald floor panel portion is progressively increased in
thickness toward the center of each of said sides.

3. A double floor structure as set forth in claim 2,

wherein said polygonal shape is a rectangular shape.
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lower end thereof is supported by a support means.
6. A double floor structure as set forth in any one
of claims 1 to 5, wherein said upper floor is formed by
arranging a plurality of said floor members, and said
support means collectively supports said first wall
portions of adjacent ones of said upper floor members.
7. A double floor structure as set forth in any one
of claims 1 to 6, wherein
said support means includes a rod erected on said
lower floor, and an upper floor mount means which is
retained to said rod and on which said upper floor member
is mounted, and
said upper floor member comprises a penetration
means through which a fixing means for fixing said upper

floor member penetrates vertically, and said upper floor

member is fixed to said upper floor mount means by said
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common base plate disposed on said lower floor.

9. A double floor structure as set forth in claim 7
or 8, wherein said upper floor mount means comprises a
tapped hole, and a bolt which penetrates through a
penetrating hole constituting said penetration means and
which constitutes said fixing means is fastened into said
tapped hole to thereby fix said upper floor member.

10. A double floor structure as set forth in claim 9,
wherein said upper floor mount means comprises a position
adjusting means by which the horizontal position of said
tapped hole relative to said rod can be adjusted.

11. A double floor structure as set forth in claim
10, wherein said upper floor mount means comprises a
holding means for holding said upper floor member, said
holding means comprises an opening larger than the outer
shape of said rod, and said tapped hole, and said position
adjusting means is comprised of said holding means with
said rod made to penetrate through said opening.

12. A double floor structure as set forth in claim

11, wherein said upper floor mount means comprises a
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13. A double floor structure as set forth in claim
12, wherein a screw groove is provided in the outer
circumference of said rod, said vertical movement means is
provided with a screw portion for screw engagement with
sald screw groove of said rod, and said holding means is
retained by being clamped between a nut screw engaged with
said rod from the upper side and said vertical movement
means.

14. A double floor structure as set forth in claim
12 or 13, wherein said vertical movement means has a
hexagonal outer shape in plan view.

15. A double floor structure as set forth in any one
of claims 12 to 14, wherein said vertical movement means is
provided in its outer circumferential portion with an
opening directed toward said rod.

16. A double floor structure as set forth in any one
of claims 11 to 15, wherein a deformation restraining means

for supporting said holding means so as to restrain bending

deformation of said holding means 1is provided between said
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on a circle centering on said rod.
18. A double floor structure as set forth in claim
16, wherein a plurality of said deformation restraining
means are provided, and are arranged on the extension of a
line connecting between said rod and a fixing portion for
fixation of said fixing means to said holding means.
19. A double floor structure as set forth in any one
of claims 16 to 18, wherein said deformation restraining
means 1includes a screw rod, and a nut screw-engaged with
said screw rod so as to be movable between said holding
means and said lower floor, said holding means comprises a
passing hole through which said screw rod is passed, and
sailid holding means is supported by said screw rod passed
through said passing hole and said nut screw-engaged with
said screw rod, whereby said bending deformation is
restrained.
20. A double floor structure as set forth in any one
of claims 1 to 19, wherein one corner portion of said upper

floor member disposed at a corner portion of said upper

floor is supported by a support means which supports only



10n810%&: () - 6@ 0% () - $XdELC 10: 109Z& () - 10%&Z& () - y109Z& () - MLOYZ&! () - g
1092& ()- GLOY%Z& ()- OhdEbC 10&$100@& ()- "mlo%Z& () -

1092& () - 1092Z& () - 109Z& () - 109Z& () - =WIEbC

10s0f 1092& ()- Y. 1092& ()- S, 109Z& ()- 9*t 109&Z& () - 3( 109%Z& () -, &10%Z& () - 8gxnb
C 10: 10%& ()- 10Z 10Z

10781002& () - 6310%Z&’ () - 4210%& () - y2@ddz& () - %z. dEnbC

10109@& () - - 109Z& ()- 100Z& ()- @O%Z& ()- @O%Z& ()-310%& ()- . e?udEnbC 10
1092& () - mLO%& ()- 100@& ()- 109Z& ()- 109Z& ()- MLOYZ& () - UMIENDC

10S, 109%Z &' -L*¥10%Z& - F(Y10%Z&' - 109%Z&' -9%Y10%Z &' - "

Lovre (1o 1At R R o et Am Ao AU ¢ Fer EsLSEs,

109Z&' -Y. Y10%Z&' - xXY:/ 0Z1Q%Z&' () - Z10%Z&' () - , ,

Lovee () 1o aianen B Mt a SEhaand TS iaRadng 2

GLO%ZE ()- 109%2& () - g 109 () - 10928 ()-Z10%¢ () - @ @IE: /

107 * S109Z& IR 1007 L1 S8 Wz &) oiovionete QoL b gqyner

1092& () - @ EJE: / 1026 | , | |

10078 () - 4| OO \RABIDIFERYS -1 1V (92.1d ooam gy -Hor icwr @ ysaist 1027
1092& () -yZ109@& ()-Z109Z& ()-910%& ()- 10Z 10Z 10Z8f 109%&Z& () - UXJELC
10710928 ()uRpanofioqy -uau@et (35 yrmovesd (Jnd 0d@st )il ovaside SHIELC 107S&
1092& () - L$109Z& () - F' mLO%Z&' () - @ Z109%Z&: () - 9g109%&' () - 3109%Z&' () - SAELC
10Z2f 10928 £9 1 DD gy eme 0B - 35 IDI@RSE S*RLOWE () - Y( Z109Z& () - >VbC
1071098 ()-: 109Z& ()- 10Z 10Z 107810%Z& ()- 6109Z& () - 4! 109Z& () - - b- dEbC
1077109Z&' () - 310928 .( ) ALABEEL &) £IbOYTEL thiet 1DBFES (e Z106F@8A () n- ¢ VAENC

20, wherein an inner circumferential portion of said corner
portion mount means and an outer circumferential portion of
sald corner rod are provided with screw grooves, and said
height adjusting means is constituted by screw engagement
between said corner portion mount means and said corner rod.

22. A double floor structure as set forth in claim
20 or 21, wherein said corner rod is provided with a screw
hole in the axial direction thereof, and said bolt
penetrating through said penetrating hole of said upper
floor member and constituting said fixing means is fastened
into said screw hole, whereby said upper flcor member and
said corner portion mount member are fixed.

23. A double floor structure as set forth in any one
of claims 1 to 22, wherein said upper floor member is
formed of an aluminum material.

24. A double floor structure as set forth in any one

of claims 1 to 22, wherein said floor member is formed of a
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floor members constituting said upper floor, and a

prestress is introduced in said tension means.



