S SPACE STRUCTURE TECHNI CAL FI ELD The present invention relates to a
apace structure 5 that defines a. space used to exhibit information
apparatuses and panels etc- in a place such as an office or an exhibition
hail and a connecting device for connecting nenbers in such a space
structure, 10 BACKGROUND ART Various technol ogies for constructing a space
bo facilitate utilization of the space by many people in, for exanple, an
office or the |ike have been laid open For exanple, a technol ogy of
constructing a sturdy 15 space structure constructed by connecting pol es
and franme nmenbers w thout damaging an office or the Iike has been laid
open (see, for exanple, Japanese t I.cat i.on Lai d- open No.
2033-1387711. Thi s technol ogy tealgca%(gl!&s1 %T%dnﬁ”l comon space structure
constructed by 20 three poles and two frane nenbers, where the frane
menbers form an inner angle of 120 degrees. To use information apparatuses
in a space | TE@ANIQhi. sg€rEpD the like, it is inportant to arrange wiring

such as power supply lines and signal lines. in 25 connection with this, a
t echnol ogy concer nThg présgpt ngnveppacat uelheesarponetpadppkyriicberdr a
signal line that elimnates use of a wiring duct and a tap fromwring 2

has beef di séhasedefives &ospexanpkbed- faparkibiPatafbrmation
apparaktuses and panels etc. in a place such as an
office or an exhibition hall and a connecting device

for connecting members in such a space structure,

10 BACKGROUND ART

Various technologies for constructing a space to
facilitate utilization of the space by many people in,
for example, an cffice or the 1ike have been laid open.
For example, a technology of constructing a sturdy

13 space structure constructed by connecting poles and
frame members without damaging an office or the like
has been laid open (see, for example, Japanase Patent
Application Laid-open No. 2003-138771). This technology
teaches a minimum common space structure constructed by

20 three poles and two frame members, where the frame
members form an inner angle of 120 degrees.

To use information apparatuses in a space in an
office or the like, it is important to arrange wiring
such as power supply lines and signal lines. In

25 connection with this, a technology concerning a tapping
apparatus for a power supply line or a signal line that

eliminates use of a wiring duct and a tap from wiring



Application Laid-Open Nos. 10(r)271649 and 2004-140999). This technol ogy
teaches to construct a structure using posts and beans, provide a power
supply cable and a 5 signal cable in the interior of the posts and beans
and provide a connector for allow ng coanection to an information
apparatus at sone position on a beam Japanese Patent Application Laid-Open
No. 2004- 293082 al so discloses a technol ogy concerning a space 10
structure. DI SCLOSURE OF THE | NVENTI ON When constructing in an office or an
exhibition hall etc., a conmon space, such as a conference space 15 or an
exhi bition space, in which information apparatuses are used, the space
structure is designed normally taking into consideration specifications,

such as the iz pand dike1wicht(scef, the enbaphati-gapanppar Bitess etc. used
therein. For exanple, in the case 20 of providing displays as information

appar at uses, Agiflictden Weiightopend NosnbaD-af?16démandr 2084p2AdRAB) on t he
i ntended purpose of the space, and the shape of the space structure is
desi gned t akiTig. s riteshnodsisde ta@iches tthesceonsdructi anstrastrpaeEiNgwi t h

rapi d devel opnment of information  apparatuses in recent_years, new

i nformati on RAFFH &NGs &LaEPer g@OG*r}él%aﬁt PPYERoPHEP LT c@?ﬂét fhg 3

| nfor matj on appar 3t uses ane gpl 99, By Updated 200" BLHSBS.! 1ngaditi on

provide a connector for allowing connection to an

information apparatus at some position on a beam.
Japanese Patent Application Laid-Open No. 2004-

293082 also discloses a technology concerning a space

10 structure.

DISCLOSURE QF THE INVENTION
When constructing in an office or an exhibition

hall etc., a common space, such as a conference space

15 or an exhibition space, in which information
apparatuses are used, the space structure is designed
normally taking into consideration specifications, such
as the size and the weight, of the informatiomn
apparatuses etc. used therein. For example, in the case

20 of providing displays as information apparatuses, the
size, weight and number of them vary depending on the
intended purpose of the space, and the shape of the
space structure is designed taking into consideratiom
thegse conditions.,

25 However, with rapid development of information
apparatuses in recent years, new information

apparatuses emerge one after another or existing



downsi zi ng- Consequently, it is necessary to redesign the. space structure
in which such information 3 apparatuses are used in accordance wth changes
in the size and shape of the informatign apparatuses, when, for exanple,
a new i nformati on apparatuses are used. © However, conventional space
structures have been designed taking into consideration specific
informati on G apparatuses as descri bed above, and it is very difficult to
redesi gn then. The present invention has been nade in view of the above
descri bed problens, and has as an object to make it possible to flexibly
adapt a space structure in 15 which information apparatuses are used to

w I informati t d I t of  inf ti
appar at uses AHA°FB=tieSRRPRe A ghaca: S5t PRLPGFE BUSHPY2CH achi eve t he

above objectagsggggg%ggek EﬁthﬁggiBEe°?$ﬂEPi¥EHEE§§%5§§$h of post nenbers

and transvers rs cons utea’s ucture has a

groove that hs:hkaRHgI N é%é’ﬂéﬁ}g{,’ tf@rﬁ%fn dsa;ar_é} :&Esﬁéﬁggg%rﬁ he axi al

directi on, and connec?fon means can nove 1 xed an

arbitrary poghéi 8pad® kArhBeuaborfMBALEANSHcH PR¥S st PHAVI ded. By
constructing a space structure in this way, the configuration of the space

struct ube caapperathhassedrasudeddesi aedorvafeebyith &8apgssi bhethe adapt
the space structure to replacenent of information apparatuses
size and shape of the information apparatuses, when,
for example, a new information apparatuses are used.
However, conventional space structures have been
designed taking into consideratien specific information
10 apparatuses as described above, and it is very
difficult to redesign them.

The present invention has been made in view of the
above described problems, and has as an object to make
it possible to flexibly adapt a space structure in

15 which information apparatuses are used to newly
emerging information apparatuses and replacement of
information apparatuses and to design a new space
structure easily.

To achieve the above object, according to the

20 present invention, each of post members and transverse
beam members that constitute a space structure has a
groove that is formed in the interior thereof and
extends along the axial direction, and connection means
that ecan be moved to and fixed at an arbitrary position

25 in the aforementioned groove is provided. By
constructing a space sktructure in this way, the

configuration of the space structure can be adjusted as



flexibly. Specifically, according to the present invention, 5 there is
provi ded a space structure conposed of one or plurality of post nenbers
extending upwardly froma floor and one or plurality of horizontal beam
menbers extending parallel to the floor, the post nenbers and the

hori zont al beam nenbers being connected with each 10 other and/or the

hori zontal beam nenbers being connected with each other, wherein each of
said post nenbers has one or plurality of post nmenber groove portions
each of which constitutes a sem -cl osed space having an opening portion in
a cross section of the 15 post nenber and extends along its axial direction
all or partly along said post nenber, each of said horizontal beam

menbers has @Rgigbdp! whalddby aft iROpoaeRbak heamuaprbenegspaye portions
each of which constitutes a sem -cl osed space having an opening 20 portion

in a cross segtrhetuek the rRgliatenicdlt bdainfoenaeioandppatahdseal ong its
axial direction all or partly along said horizontal beam nenber,

connecti on offlegdbdypost nenber and said horizontal beam nmenber is

achi eved by connecting connection neans that can be 25 noved inside the
post nenber grooveSpecifdfalfay eRECTPdBY KenbbBe RASSHRL t HeveREL2Bnt al beam
menber groove portion that the horizontal beam nenber aas to_an arbitrary

posi ti oM al of§eres 18x PROVIgiess & PRcEndtEdfhHEe FPTRASEE Pha?™FolFtion
with the post MEINEE 00 e Boe Hetdtl e ReRM: A BBkak a1 YNEESSE

floor and one or plurality of horizontal beam members
extending parallel to the floor, the post members and
the horizontal beam members being connected with each

10 other and/or the horizontal beam members being
connected with each other, wherein each of said post
menbers has cone or plurality of post member groove
portions each of which constitutes a semi-closed space
having an opening portion in a cross section of the

15 post member and extends along its axial direction all
or partly along said post member, each of said
horizontal beam members has one or plurality of
horizontal beam member groove portions each of which
constitutes a semi-closed space having an opening

20 portion in a cross section of the horizontal beam
member and extends along its axial direction all or
partly along said horizontal beam member, connection of
said post member and said horizontal beam member is
achieved by connecting connection means that can be

25 moved inside the post member groove portion that the
post member has or the horizontal beam member groove

portion that the horizontal beam member has to an



is not present through the opening portion of the post 5 nmenber groove
portion or the horizontal beam nenber groove portion in which said
connection means is present., and connection of said horizontal beam
menbers w th each other is achieved by connecting connection neans that
can be noved inside the horizontal beam 10 nenber groove portion that
either one of the horizontal beam nenbers has to an arbitrary position
along its axial direction and can be fixed at that position, with the
hcz'i zonntal beam nenber in which said connection means is not present
t hrough the opening portion of the 15 horizontal beam ner Eber groove

portion in Wﬁkﬁ&t%ﬁ'rg ngggggﬁsp 42 o8 xaaﬁsgagcﬁcmsnagﬂa ngﬁssg' bed

space structure 1s c |na Ion O ers and the

horizontal leagamarbenst EB%z%QBE'gwaehlﬁﬂeOthEenéﬁﬁ&% okrugpure 20 is
desi gned appropriately according to various factors such as the intended

purpose of ihoztdohhalr Bguinr fdmbstr engtfieh skidThenawetabh mBaps of the
space structure is not limted to a rectangul ar shape, but it may have
various shapés sothpassanpokiigongh shapepeaify padicabnsbapehangoat!inear
shape. The post nenber used in the space structure has a post nenber ;
cove poﬁt|onmemh@rpggpnﬁenbgrtnap havéhe Borprongkilt peein savhepost menber

groove portions. If this is the case, it is preferred that each post
menber  gr 009EORBFt PBAtBENpiBy HREEh AAdECROBNeELAPTr BERDY P

present, and connection of said horizontal beam members
with each other is achieved by connecting connection
means that ¢an be moved inside the horizontal beam
10 member groove portion that either one of the horizontal
beam members has te an arbitrary position along its
axial direction and can be fixed at that pasition, with
the horizontal beam member in which said connection
means is not present through the opening portion of the
15 horizontal beam member groove portion in which said
connection means is presenkt.
The above described space structure is composed of
a combination of the post members and the horizontal
beam members. The configuration of the space structure
20 is designed appropriately according to variocus factors
such as the intended purposze of it and the required
strength of it. The overall shape of the space
structure is not limited to a rectangular shape, but it
may have various shapes such as a polygonal shape, a
25 radial shape and a linear shape.
The post member used in the space structure has a

post member groove portion. The pest member may have a



evenly divided sections as seen in cross sections of 5 the post nenber,
along, the longitudinal direction of the post nenber. Wth this feature,

it is possible in the space structure to connect horizontal beam nenbers
to the post nmember regularly utilizing the post nenber groove portions.
This also contributes in making the 10 space structure as a unit and

i nproving the design thereof. The horizontal beam nenber used in the space
structure also has a horizontal beam nenber groove portion. The horizontal
beam nenber may al so have a plurality of horizontal beam nenber groove
portions 15 provided in a simlar manner as the post nenber groove
portions. The post nenber groove portion and the horizontal beam nenber

groove porti gnukave +gn oFPemi-hd peeltt keRbkR gtbete ﬁb@&ioﬁgﬁlm:thﬁlﬁ openi ng
portion extends along 20 the direction in which the correspondi ng groove
portion extgadth&heaepeniing ipoblrederiradnthatceded poskexmemberl | al ong the
| ength of the post nenber or the horizontal beam nenber, but it may
ext ends over gaopaet portiba beepgoiridedt hanmeagh afchapdereli®yndffeature of
the space structure according to the present invention cpnposeg of the
above descri B¥@npysdivdaser seqfdonsr afofean BBaRTRERDERPSTIRIFIRS in a way
of connectin thetas nenbers. _ In the iga struciure accordigg to the

t

present 2 invgﬁﬁiBﬁ?tn@ﬁﬂQﬁ§'aﬁé°BSnFE€t négtEﬂﬁﬂ@ HOREHEERR . ©F The

) A : )
connection Ehgeggggsmh%bgghs ﬁP@ﬁetﬁiéu éé%&%e, it is possible in

the space structure to connect horizontal beam members
to the post member regularly utilizing the post member
groave portions., This also contributes in making the
10 space structure as a unit and improving the design

therepf. The horizontal beam member used in the space
structure also has a horizontal beam member groove
portion. The horizontal beam member may also have a
plurality of horizontal beam member groove portions

.15 provided in a similar manner as the post member groove
portions.

The post member groove portion and the horizontal
beam member groove portion have an opening porxtion in
their cross section. The opening portion extends along

20 the direction in which the corresponding groove porkion
extend. The opening portion 1s not needed to extend all
along the length of the post member or the horizontal
beam member, but it may extends over a part of the
length of them.

25 A characterizing feature of the space structure
according to the present invention composed of the

above described post members and horizontal beam



5 includes two types of connection, nanmely, connection of

a post nmenber

and a hori zontal beam nenber and connection of two horizontal beam
menbers. However, this does not elimnate possibility of the use of a

menber ( s) other than the post nenber and the hori zont al

1 beam nenber in

this space structure. information apparatuses and ot her nenbers are built
in this space structure, so that a space for a specific purpose etc. 1is
realized. The aforenmenti oned connection neans can be noved 15 to an
arbitrary position in the post menber groove portion or it the horizontal
:nentber groove portion, and it car. he firead at that position,

Therefore, t osi tion.of each of th ost nbers_ and the, hori zont al
bean1nenbersggﬁggrgoﬁﬁgége?h%nsﬁaggyéP?uE?ﬂpﬁggéﬂgbghfﬁecWSHB@ESMAth
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shape of the space ructure can be made upon rep

enen

gtthe size and the
of information

appar at uses iﬁ%@hﬂ&ﬁﬁ,tﬂeﬁbéﬁ%”ﬁ&é”%ﬁﬁne?¥§8;ﬁ ' EbRgecRadh haggk, connect i on

means in a post nenber groove 25 portion

r a horizonta

beam

nerber groovehepebhheRtspn bE memBess Pheth®sf Bphber seeneeatean additional
hori zontal beam nenber(s) to the post e nenber(s) and/or an additi onal

hori zonbal béamludesbewfskypest b€ hennzeaiish, bramelgnbesaspctibrsof

enl argenent of the space structure and/or reinforcenent

of the space

structure caf pestemkinkzed andi hyhorizontal beam member and

connection of two horizontal beam members.

However,

this does not eliminate possibility of the use of a

member (s) other than the post member and the horizontal

10 beam member in this space structure. Information

apparatuses and other members are built in this space

- structure, so that a space for a specific purpose etc.

is realized.

The afeorementicned connecktion means can be moved

15 Lo an arbitrary peosition in the post member groove

portion or in the horizontal member groove portion, and

it can be fixed at thak position. Therefore,

the

position of each of the post members and the horizental

beam members that compose the space structure can be

20 changed with movement of the connection means, whereby

modifications to the size and the shape of the space

structure can be made upon replacement of information

gpparatuses according to circumstances. By providing

additional connection means in a post member groove

25 porticn(s) and/or a horizonkal beam member groove

portion{s), it is possible to further connect an

additional horizontal beam member({s) to the post



5 The opening portion is provided for the purpose of allow ng access of a
post nmenber or a horizontal beam nenber to be connected, to connection
means that is fixed in the post nenber groove portion or the horizontal
beam menber groove portion so that they gan 10 be connected to the
connection neans. Therefore, the shape and the dinension of the opening
portion is determned in such a way that at |east the above nentioned
purpose is sufficiently achieved. The connection nmeans may be set in the
interior of the post 15 menber groove portion or the horizontal beam nenber
groove portion through this opening portion, or alternatively, it may be
pl aced into their interior through an insertion opening that is separately

provi ded. 20mAaeirdisNg an@l/d0LRe addspeehadf hbkezpfiesknbeainnvention, there
is provided a space structure conprising one or plurality of post nenbers

extendi ng upembdiny(shir aw ahkl dorizcdthdvbegmomemberhblis alThus . of post
menber groove portions each of which constitutes a 25 sem -cl osed space
havi ng an openilaggesenitort the spess sszvctuyneofndher psSinfRrteEr=ahd
extends along its axial direction all or partly along,said post nenber,
one or 9 pl @faltihey SPRARSTFSELEFENEaNgRE sRBATBEFSSR tiht.ing parallel to
bor ti on® each of WARENOEBALRB BPELIAN T8rPEoroted EpbcERadITEOM Sheni ng
portion in aai&%%&ng access of a post member or a horizontal beam
member to be connected, to connection means that is
fixed in the post member groove portion or the
horizontal beam member groove portion so that they can
10 be connected to the connection means. Therefore, the
shape and the dimension of the opening portion is
determined in such a way that at least the above
mentioned purpose is sufficiently achieved. The
connection means may be set in the interior of the post
15 member groove portion or the horizontal beam member
groove portion through this opening portion, or
alternatively, it may be placed into their interior
through an insertion opening that is separately
provided.
20 According to another aspect of Lhe present
invention, there is provided a space structure
comprising one or plurality of post members extending
upwardly from a floor and having one or plurality of
post member groove portions each of which constitutes a
25 semi-closed space having an opening portion in a cCross

section of the post member and extends aleong its axial

direction all or partly along said post member, one or



a section of the horizontal beam nenber and extends along its axial
direction all or partly along said horizontal beam nenber, and connecti on
nmeans that can be noved inside the post_nenber groove portion that said
post nenber his or the horizontal beam Trenber groove portion O that said
hori zontal beam nenber has to an arbitrary position along its axi al
direction and can be fixed at that position, wherein in the case where
said connection neans is present in said post nenber groove portion, it
is connected to said horizontal beamrr.anber | through the opening portion
of the post n eaad:< ;:: groove portion, and/or in the case where said

connect 1 o MeAR 24 S ¥ G391 sakd horicontal Jeamrenber gugoye. p

action, it iS connec 0 sai post e beam

T par( (52, Ul 21881z HaOTreafed Gr BNy DIORTIRRE A ERUAN | 1o

opening portion of the horizontal bear, er “groove portion. “According

to this spaceesibedCitodve bor® iRRSSiAld off HPideSiPh2 iRRELl hC space
structure by connecting poost. nenbers and horizontal beam nenbers in an

appropri ate sZmicelbicralt i=gacacterdingg aho cplee ingt paded spurpose drdegeof etc.,
as is the case with the previously described space structure. Connection
of the Post wemitdes arfid thikehd@izbhothiobeam heaberessder extendshizéved bf the
connection neans that conposes the space structure. Thus, the connection
means conposédst RElgpadarscitdonuad loprt partly along said horizoental

beam member, and connection means that can be moved
inside the post member groove portion that said post
member has or the horizontal beam member groove portion
10 that said horizontal beam member has to an arbitrary
position along its axial direction and can be fixed at
that position, wherein in the case where said
connection means is present in said post member groove
portion, it is connected to said horizontal beam member
15 through the opening portion of the post member groove
portion, and/or in the case whare said connection means
is present in said horizontal beam member groove
portion, it is connected to said post member or another
horizontal beam member that is different From said
20 horizontal beam member through the opening portion of
the horizontal beam member groove portion.
According to this space structure, it is possible
Lo design a specific space structure by connecting post
members and horizontal beam members in an appropriate
29 combination according to the intended purpose thereof
etc., as is the case with the previously described

Space structure. Connection of the post members and the



present invention in accordance with the nunber of 5 conbinations of a post
menber and the nunmber of conbinations of horizontal beam nenbers. In this
space structure also, with the use of the connection neans, the position
of each of the post nenbers and the hopipzontal beam nenbers that conpose
10 the space structure can be changed wth novenent of the connection
means in the post nenber groove portion or in the horizontal menber groove
portion, whereby nodifications to the size and the shape of the space
structure can be made upon repl acenent of information 15 apparatuses
according to circunstances. By providing additional connection nmeans in a
post nmenber groove portion(s) and/or a horizontal beam nenber groove

portion(s), iHori®d@sal Mean aabclrier scophierednbyadtet conakchdonzont a
beam nenber(s) to the post 20 nenber(s) and/or an additional horizontal
beam nenber @ariso tHat hempzeetsalthee zparenisdris)kuthus, Thewl diyenent of the
space structure and/or reinforcenent of the space structure can be
real i zed easidopmelgtitme TEme cdaposiese thepsoacet shergbure; aft Be 25 case
where an optional nenber other than the aforenentioned post nbers and
hori zontal b@EmeseRhdIyentdonydfhaccesdgngs ¥1Ehnsfet B eﬁapgeof t he space

11 structure, when said caonnection snearsis present _jn_ sai d post tether
groove ﬁbrti&WFM%PQE%P“ﬁeqébﬁn&@ngmﬁg%e§aﬁ&doEﬁﬁoﬁgphﬁﬁnﬁgr t hrough t he

opening portlég%3¥h£¥¥%ns of horizontal beam members.

In this space structure alsoc, with the use of the
connection means, the position of each of the post
members and the horizontal beam members that compose

10 the space structure can be changed with movement af the
connection means in the post member groove portion or
in the horizontal member groove portion, whereby
modifications to the size and the shape of the space
structure can be made upon replacement of information

15 apparatuses according to circumstances. By providing
additional connection means in a post member groove
portion(s) and/cr a horizontal beam member groove
portion{s), it is possible to further connect an
additional horizontal beam member(s) to the post

20 member{s) and/or an additional horizontal beam
member (s) to the horizontal beam member(s). Thus,
enlargement of the space structure and/or reinforcement
of the space structure can be realized easily-.

In the above described space structure, in the

25 case where an optional member other than the

aforementioned post members and horizontal beam members

is further used as a constituent part of the space



post nenber groove portion, and/or when said connection 5 neans is p:reseat
in said horizontal beam nenber groove port.lon, it nay be connected to
sai d optional nenber through the opening portion of the horizontal beam
menber groove portion. The aforenentionég optional menber may be, for 10
exanple, a nmenber for fixing or holding an informati on apparatus or a
ornanental Dart etc. that are built in the space structure and remains in
the finished space structure as its constituent part. Sr. nounting the
optional. nenber in the space structure, it is possible 15 to use the above
descri bed connection neans to connect the optional nenber with a post

mb ' t al in.thi oy t.i [
Usetul in comtetEtiy Sl MAERG S GEneRaL o FEEN 1 PABREedR y conpose.

the space StE&ﬁkpr%mtzﬂehﬂeQaggdﬂye'Fbi&ﬁohn 1he %ﬁf%ﬁ%ﬁ%&%&%&%%hg tiona

menber is a ,nenther: suspend verticalTy down I zont al

be :m nenber hagy dphebhadN e FREREE: he! AR e 1 WR0SE %ﬂ%ggng

portion opens vertically dowwardly, Said connec nmeans may be

pl aced in saipghstohiciBali-ag rbea® FRHRebnyd’ AAWY cROKHLN sa3kd Lankeetied to the
optional nenber through the opening portion of the horizontal beam nenber

groove 12 paoetsnen isSpeksept dmalsatemhets zioneladd e e S meabaip heoosre
projector for projecting an i nage on a personal conputer onto a screen, a
li ghting app®oattion,and aay be connected to said optional member
through the opening portion of the horizontal beam
member groove portion.
The afcrementioned optional member may be, for

10 example, a member for fixing or holding an information
apparatus or a crnamental part ete. that are built in
the space structure and remains in the finished gpace
structure as its constituent parkt. In mounting the
optional member in the space structure, it is possible

15 to use the above described connection means to connect
the opticnal menmber with a post member or a horizamtal
beam member. In this way, the connection means is
useful in comnecting all the members that directly or
indirectly compose the space structure.

20 In particularx, in the case where said optional
member is a member suspended vertically downwardly and
said harizontal beam member has a horizontal beam
member groove portion whose opening porktion opens
vertically downwardly, said connection means may be

25 placed in said horizontal beam member groove portion

and connected to the optional member through the

opening portion of the horizontal beam member groove



di splay such as a liquid crystal display- Since such 5 optional nenbers are
suspended vertically downwardly, the horizontal beam nenbers that support
themare required to have a sufficient strength. In the space structure
according to the present invention, wheRp for exanple, an optional nenber
is replaced by a heavier 10 nenber, an appropriate design nodification can
be made, for exanple, by replacing the horizontal beam nmenber to which

t he optional nmenber is connected with one having a higher strength and
connecting the optional nmeans wusing the aforenenti oned connecti on neans.
15 In the above descri bed space structure, said connection neans may have
a base nenber that can nove in the interior of said post nenber groove

portion or i i@n.nt ShkRoptisRAY HEkbELH! Shcleds) MBS esxPIElny,e a porti on
and a biasing nmenber for biasing said base 20 nenber against a portion of
sai d post negieredteeyEorpprijectdngsandihagiezont al peeammaknber groove
portion in the vicinity of the opening portion thereof, and said base
nmenber and saicthrhitasi ngtoerbecreay.be lightingcepnasstpart an€hdt can be
separated fromeach 25 other. By noving the base_nenber in the post nenber
groove porti ¢is@lawm sugh Rer Bz dd@idbEsNSRakbEL 3L Bve IRNCHGTHF BN, the

connection neans can be ved to an arhitrar osition_in th gr oove
portion? | n &RFiANGd, m §r§i5§Fn§uﬁPﬁﬁgﬁdc§ﬁ¥5£5§iﬁﬁe88§§gaﬁg Br agai nst

the the horizontal beam members that support them are
required to have a sufficient strength. In the space
structure according to the present invention, when, for
example, an optional member is replaced by a heavier

10 member, an appropriate design modification can be made,
for example, by replacing the horizontal beam member to
which the optiocnal member is connected with one having
a higher strength and connecting the optional means
using the aforementioned conneckion means.

15 In the above described space structure, said
conmection means may have a base member that can move
in the intericr of said post member groove portion or
in the interior of said horizontal beam member groove
portion and a biasing member for biasing said base

20 member against a portion of said post member groove
portion cr said horizontal beam member groove portion
in the wvicinity of the opening portion thereof, and
said base member and said biasing member may be
constructed as parts that can be separated from each

25 other.

By moving the base member in the post member

groove portion or in the heorizontal beam member groove



groove portion in the vicinity of the open:in.q portion, 5 whereby the
connection neans is fixed at that arb:ii:.ras:y position. In the case
where the base nenber and the biasing ggnher pare nade as separate nenbers
that can be separated. from each other;y“when these nenber are in a
separated state, the base:' rneeB~zt~e ::an be noved snmoothly 10 in the
groove portion, while when the biasing nenber is n contact wth the base
menber, a biasing force is exerted an the base nenber by the biasing
menber, so that the connection neans can be steadily kept in the fixed
state. 15 In the space structure according to the present invention, said

connecti on .may [nclude a firs _ _contact portion.that _is in contact
with one engsgggéggfh% ec%ﬁEFFF%%gg gﬁgngnSEBfg?hgogﬁgnlﬂgaBortion of said

h one ot res on _
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portion, a secon ct portion t

that constitgheSpibgingt hembardcaRPR3&d ER=SBhYcOReneBe AhailStORRAI N S
portion and urging nmeans for urging said first contact portion against

sai d one endgrageeapdrgifHl tanenuskYcidbtyr gknghsaogefitagngoeebagt portion
agai nst said other end face. As described before, the opening portion
extends514 ahengbi-hehaxicahnditéohi meant fikefpastinanbéhatr athékrhoyi zont al
beam nmenber. In other words, it is defined

position. In the case where the base member and the

biasing member are made as separate members that can be

separated from each other, when these member are in a

separated state, the base member can be moved smoothly

10 in the groove portion, while when the biasing member is
in contact with the base member, a biasing force is
exerted on the base member by the biasing member, so
that the connection means can be steadily kept in the
fixed state.

15 In the space structure according te the present
invention, said connection means may include a first
contact porticn that is in contact with one end face
that constitutes one end of the opening portion of said
post member groove portion or said horizenkal beam

20 memnber groove portion, a second contact portion that is
in contact with another end face that constitutes the
other end opposed to said one end of the cpening
portion and urging means for urging said first contact
pertion again=t said one end face and simultaneously

25 urging said second contact portion against said other

end face.

As described before, the opening portion extends



by the above nmentioned first end face and the above nentioned second end
face that are opposed to each 5 other with the opening portion between.
Thus, when the connection nmeans can be noved in the post nenber groove
portion or in the horizontal beam nenber, ,groove portion, the urging neans
is adapted not to exercise the urging effect, while when the connection
nmeans is in the fixed 10 state, the urging neans is adapted to exercise the
urging effect. In the space structures described in the foregoing, said
hori zontal beam nmenber may have at |east two horizontal beam nenber groove
portions with said 15 opening portions opening in two directions, nanely
vertically upward direction and vertically dowward direction, and each of

sai d hori Zontﬂorhfgﬁmea& caéfwﬁoqpuﬁ Ui PR%thaRbeRPesednwal | s that

are opposed to each and extending along the axial direction of said 20

hori zontal begpypiwsfel]l Adnd mRingkir beyandehak dwobs| zDBt 8k debinaknber
groove portions, In this case, the height of the opposed walls of the
hori zont al bdam+t e rdyerveg meEomel ot ifdrsthendoface wardt tbal Bpowpwardly may
be designed to be higher than the height of the 25 opposed walls of the
hori zont al bemmibimmsst sposowe ensbriidam thisdt agserpresed &8 EaclBownwar dl y.
The space between the opposed walls of the groove 15 portion that opens
verticaldy upkerdl ywitdy thec opsadad RATHIRgs PedHerRf: or FaRF o B i uses

etc. that are built ., .
connection means can be moved in the post member groove

portion or in the horizontal beam member groove portion,
the urging means is adapted not to exercise the urging
effeckt, while when the connection means is in the EFixed

10 state, the urging means is adapted to exercise the
urging effect.

In the space structures described in the foregoing,
said horizontal bheam member may have at least two
horizontal beam member groove portions with said

15 opening portions opening in two directions, namely
vertically upward direction and vertically downward
direction, and each of said horizeontal beam member
groove portions may have opposed walls that are opposed
to each and extending along the axial direction of said

20 horizontal beam member and project beyond said
horizontal beam member groove portions, In this case,
the height of the opposed walls of the horizontal beam
member groove portion that opens vertically upwardly
may be designed to be higher than the height of the

25 cpposed walls of the horizontal beam membexr groove
portion that cpens vertically downwardly.

The space between the opposed walls of the groove



in the space structure. On the other hand, the space between the opposed
wal | s of the groove portion that 5 opens vertically downwardly nmay
accoiinmodate a lighting apparatus having a shape extendi ng al ong the

hori zontal bean nmenber, Wen the opposég wal | s of the groove portion that
opens vertically upwardly are made higher than the opposed walls of the
groove portion that opens | C vertically dowwardly, a |arger nunber of

cabl es can he accomodated therein wthout deteriorating appearance, Xxn
the follow ng, a description will be made of a slide connection device
that also functions as a connecting port-ion in the space structure
according to IQ.the Bresent i nvention,  The sligi,connection device can be
set in a groBY& 40P bliRGeBPEYSaiet hbERLEYI PPHALEIRAEAY 22F5PFGA2EBeni ng
portion in i S 0t can_be__nmoved along.the,_groove to a

Brbi trary poltr B8 ki o rpE el phcapHR B uBeRo8rEr R fnars) PyBTe
connection deyi I ! of e Vi ecting
portion to bgﬁcgﬁﬁe%’?ggéwg'?ggghﬁggf er%lglg?réén%{eﬁégﬁéaﬁ% aléqlgenSSE\S;%%%1 for

bi asi ng, in patdeGhOLNE, opBbdehass] 1 BEBRCELHBTRLBS cCpBRELLANL ALt he i nner
wall in the vicinity of said opening portion. Wen sald base nmenber 25 is

urged bg$ sai dpbhasvagtieabey, déehdaeanpeshiyngccppibietel S 1LAgAtShgte in
which it can be connected to said external nenber through said opening
portions 16 aBpametiiaghthéngaseshepbeextantheggadowne, the herpassitble to
nove the slide connection device to an
beam member. When the cpposed walls of the groove
portien that opens vertically upwardly are made higher
than the opposed walls of the groove portion that opens
10 vertically downwardly, a larger number of cables can be
accommodated therein withouk deteriorating appearance.
In the fellowing, a description will he made of a
slide connection device that also functions as a
connecking portion in the space structure according to
15 the present inwvention. The slide connecticn device can
be set in a groove surrounded by an inner wall that has
a partial opening portion in ikts cross section, can be
moved along the groove to an arbitrary position and can
be fixed at that position. The slide connection device
20 is comprised of a base member having a connecting
portion ko be connected with an external member and
biasing member for biasing, in said groove, said base
member against a portion of the inner wall in the
vicinity of said opening portion. When said base member
25 ig urged by said biasing member, said connecting

portion is in a state in which it can be connected to

said external member through said opening portion.



arbitrary position in the groove portion. in addition, the biasing nenber
can bias the base nenber against the 5 inner wall in the vicinity of the
openi ng portion, whereby the slide connection device is fixed at that
arbitrary position. Since the base menbeg and the biasing menber are made
as separate nenbers that can be separated from each other, when these
menber are in a 10 separated state, the slide connection device can be
noved snoothly in the groove, while when the biasing nenber is in contact
with the base nenber, a biasing force is exerted on the base nenber by the
bi asing nenber, so that the slide connection device can be 15 steadily
kept in the fixed state. Wien the slide connection device is in the fixed

state, the CoﬂneCt599m099ﬁ?iEHEOBaEBemQﬁﬁérnEHbﬁﬁéi@r&&@é;iiumibin the
opening portion so that it can be connected with an external nenber. The

external merpekssiblki @aedoher éhe k3idkoroRfleekiionl devibe aboar descri bed
post nenber, horizontal nenber and optional nenber. In the above descried
sl i de connectirbhtdeviycppsitdod hnatsheggmeober ponyinbave In Bidsslitigmporti on
that generates a biasing force exerted on said base nenber, 25 a first

proj ecting pbhei bhashag pesbest sahr binsarhe bpagi AGUPSFt fFMLRBNaFRE sai d
openi ng portion and a_ second projecting_portion that projects fromsaid 17
bi asi ngSport bAoAl fRethEt FAMLIGL¥aPE 5?609@9"65§o§?f 19% sai d openi ng

portion. Mhegh%%g yb%ﬁg gﬁgggxconnection device is fixed at that

arbitrary position. Since the base member and the
biasing member are made as separate members that can be
separated from each other, when these member are in a

10 separated state, the slide connection device can be
moved smookthly in the groove, while when the biasing
member is in contact with the base member, a biasing
force is exerted on the base member by the biasing
member, so that the slide connection device can be

15 steadily kept in the fixed state. TWhen the slide
connection device is in the fixed state, the connecting
portion of the base member is positioned in the opening
portion so that it can be connected with an exkternal
member. The external member mentioned herein is, for

20 example, the above described post member, horizontal
member and optional member.

In the above descried slide connection device,
said biasing member may have 2 biasing portion that
generates a biasing force exerted on said base member,

25 a first projecting portion that projects from said
biasing portion toward said opening portion and a

second projecting portion that projects from said



is on the first projecting portion side of said biasing
bi asing portion nay evert a biasing force 5 on the base
said bztse nmeter is displaced fron1the19iased position

portion, the
menber, and when
on the first,

projecting portion side, the base nenbef 'uiay be in a state in which it
can nove in the groove with a restriction of novenent within the groove

bei ng i nposed. 10 thereon. Wth the above described str
portion of the biasing nenber exerts the biasing force

which the f.% .<<t projecting portion projects. Wwen th
and the base nenber 15 are separ.A ed, nanely when the b

di'spl aced {Lousihg, Bbaghond :BUskt AeOBotiE LEobaBiohe

nger exerte

b i.asing force 0 e biasing nenber is no

nmember. In thigostiakeio 5hilkS opRAIfighberteodd) Uskheah hea DO
20 nenber from'the outside through the biasing nenber by

ucture, the biasing
in the direction in
e bi asi ng nenber
ase nenber is

ghi:Ag Portion the.
é on the base

Shd dOméfpdhe base
handl i ng t he

first projectisngnpehii irshabrereceihs pbewdon khdeopgnsagdpbitking On the
ot her hand, since no biasing force is exerted on. the base nenber in this
state, it capoheimnyedheebdtsdngr polcyiopr ealyy ekertha piesieg Z5rfe sone
casear there is a risk. that the base nenber can be separated fromthe

bi asi ng Snenben $begkeatel peabere andnabent e idubeseomemberhass| i de
connection device. In 1s view of this, the second projecting portion is
provi ded todisglered fReMnBRenbiassr PREIBISE £ FRIERe

projecting portion side, the base member may be in a

state in which it can move in the groove with a

restriction of movement within the groove being imposed

10 thereon.

With the above described structure, the blasing

portion of the biasing member exerts the biasing force

in the direction in which the first projecting portien

projects. When the biasing member and the base member

15 are separated, namely when the base member is displaced

from the biased position on the first projecting

portion side, the biasing force of the biasing member

is no longer exerted on the base member. In this state,

it is possible to adjust the position cof the base

20 member from the outside through the biasing

member by

handling the first projecting portion that projects

toward the opening portion. On the other hand, since

25

no biasing force is exerted on the base member in this
state, it can be moved relatively freely in the groove.
In some cases, there is a risk that the base member can
be separated from the biasing member so greatly as Eto

hinder the functicon of the slide connection device. In



groove to prevent the base nenber from being separated

greatly fromthe

bi asi ng nmenber. Especially, when the 5 groove extends vertically, there
always is a risk that the base nenber falls vertically downwardly due to
gravitation acting thereon. The second prgpjecting portion is useful in
such a case. In the above described slide connection device, 10 when said

base nmenber is on the first projecting portion side of

sai d biasing

portion, the biasing portion may be adapted to flex in said groove to a

| arger extent than when said base nenber is not on the

first projecting

portion side, to exert a biasing force 15 on the base nenber. The way in
whi ch the biasing portion exerts the biasing force is not limted to what

i s described hige.ofSaighid, e P SiEd imj@aﬁﬂ@ oot k8 REOpreeddal a
u

position opposite, with respect to the Iodngit

inal 20 direction of said

groove, to ths pesddtiat afhe aisvem@nof phej eadegapdietd dn wheh said

bi asi ng portion between. By arranging the projecting portions in this
way, it is possdoiee o prraswamt tioy dvemd meEmbiche firase beregberpemathd gr oove
nmore reliably when it is displaced 25 from said biased position. Use of
braces have eRichahvamm i |Blagiowh mesber .t cBRRRGLALLY, rehem oblteéng a
space structure. A brace can 19  reinforce a rectangular frame structufe

when it 1s ATRIeERPI4S WHH SHdY t Fh@itgyGaiaYSortRefs TdF kt FBAt

the base member falls vertically downwardly due to

gravitation acting thereon. The second prejecting

portieon is useful in such a case.

In the above described slide connection device,

10 when said base member is on the first projecting

portion side of said biasing portion, the biasing

portion may he adapted to flex in said groove to a

15

20

25

larger extent than when said base member is not on the
first projecting portion side, to exert a biasing force
en the base member. The way in which the biasing
portion exerts the biasing force is not limited to what
is described here.

Said first projecting portion may be provided akt a
position opposite, with xespect to the longitudinal
direction of said groove, to the position of said
second projecting portion with said biasing portion
between. By arranging the projecting portions in this
way, it 1s possible to prevent movement of the base
member in the groove more reliably when it is displaced
from sald biased position.

Use of braces have been conventionally known as a

technique of reinforcing a space structure. A brace can



rectangul ar frame structure. Typically, two braces are wused as a pair in
such a way that they are set 5 crosswi se on adjacent posts or poles. Wen
braces are wused, they are attar hed by _their end portions to diagonal
corners of a rectangular frane structuré® Since they are, arranged
crosswise, it is necessary, in attaching the braces to the corners of the
rectangular 10 frame structure, that the positions at which the braces are
attached to the rectangul ar structure be offset from each other between
the front brace and the rear brace- Unless two braces are attached to the
pcstB with a predeterm ned positional offset therebetween, they 15 a=.ere

' tact with h other. Then, th i1l b . def d, d.
there ari ses S BHOBCEnPt REELPRE)LACamToee #EFEPSBIENREY itended functi on

of reinforcigggaﬁggd %%cﬁ?%?#é%$ E&l Fgf?&%%gﬁﬁg. -gggggt%;t%hghich braces

are applied to pl apove menti oned wooden

bui | di ngs ange34alhboh AirNgs amEOls tOXRHRIrS:. | yﬁfE@Eiy,y%sbré@éQr%?%! on

apparatuses are replaced relatively rapidly, and a space in an ice or

the like is pgEELSTRSphgRUIN WG MRADLSSYERvAS Besks and beanms 25
according to replacenment of information apparatusés. The nenbers used in

rebui | disng suthsarigkf baeasjacencrsts efuiphedslo Whye Beicenl yrsuffici ent
strength but alto 20 ease of use and excellent design- It '"is required
t hat assenbliskgl,ofthilye amenbétachieat gondiEitruerdt perdfibinse o
diagonal corners of a rectangular frame structure.
Since they are arranged crosswise, it is necessary, in
attaching the braces to the corners of the rectangular
10 frame structure, that the peositicns at which the braces
are attached to the rectangular structure be offsetb
from each other between the front brace and the rear
brace. Unless two braces are attached to the posts with
a predetermined positional offsek therebetween, they
15 are in contact with each other. Then, they will be worn
or deformed, and there arises a problem that they
cannot exercise their intended function of reinforcing
the rectangular frame structure.
Objects to which braces are applied are not
20 limited to pillars of the above menticned wooden
buildings and scaffoldings. For example, in recent
years, information apparatuses are replaced relatively
rapidly, and a space in an cffice or the like is
sometimes rebuilt using members such as posts and beams
25 according to replacement of information apparatuses.
The members used in rebuilding such an office space are

required to have not only sufficient strength but alsec



space can be easily done by ordinary users, unlike with building of
scaffoldings that is done by professionals. 5 Thus, when attaching braces
to posts, it is necessary to fixedly attaching two braces used as a pair
with an positional offset fromeach othgf to prevent themfrom com ng
into contact with each other. Accordingly, developnent of a brace
structure free fromthis problem 10 or devel opnent of a connection nenber
that elimnates the problemof the brace structure have been desired. The
present invention has been made in view of the above described probl em and
has as an object to elimnate troubl esoneness in determning the fixing

15 position of braces necessitated by the need of providing a predeterm ned

of f set bet weashddepPosdid | OGS edteltdnh ddeidiaces "aseragtachbadihatt he posts
in order to prevent contact of the braces and to provide a brace

structure in adsehblivey brfcelse oremisxes dilsxt tdrgiat i2Mtienttdreded ffiect | on of
reinforcing a rectangular frane structure and a connection nmenber with

whi ch the abosacelesat ibedcasoly ainwd Wy aedinady WEegs niuwdi&e wibbachi eve
t he above object, according to the present invention, there.is Rrovided a
brace struct RWL1dEng o et BRidTs Jdwts, 1 s S §rotssricdRlsraces
arranged_crossw se, .brace connection nmemhers cqonnegted to both _ends of
each of 3aid ﬁf%’es‘?h% et Y ittpess rﬂ?es&ss'cd'r’fné(?t eFE5°§4d

connection tQtoS%.g{J?ecﬁ&p Jﬂf(ae&{yn@tévﬁgmeldaée% q.l@e% %?ES pa@?r:cth%fh %.?ll d braces

has
positionai cffset from each other to prevent them from

coming into contact with each other. Accordingly,
development of 2 brace structure free from this problem
10 or development of a connection member that eliminates
the problem of the brace structure have bheen desired.
The present invention has been made in view of the
above described problem and has as an object to
eliminate troublesomeness in determining the Fixing
15 position of braces necessitated by the need of
providing a predetermined offset between the pesitions
at which the braces are attached on the posts in order
to prevent contact of the braces and to provide a brace
structure in which the braces can exercise their
20 intended function of reinforcing a rectangular frame
structure and a connection member with which the above
described problem of braces can be eliminated.
To achieve the above object, according to the
present invention, there is provided a brace structure
25 provided between posts, comprising a pair of braces
arranged crosswise, brace connection members connected

to both ends of each of said braces, brace receiving



mating port.inas, each having a spiral threads at both ends? each of said

brace receiving nenbers has a base plate fixedly attached to said post and
hooks provided on a top surface of saLg base plate, and each of said

brace connection nenbers has an engage ht parLi:.on. to bee hooked on one

of "he hooks of said brace nenber and. a length ad_ju si:.i.ng portion
connected to one of the 10 mating portions of one of said braces that can
adjust the axial | ength of said brace by its connection length wth the

mating portions Said hooks are arranged on the top surface of said base
plate side by side with a Predeterm ned di stance therebetween and oriented

[ h d di h f th
| nventi on. bY RBRRECEPHUCHCBRaER APCH SREMBFCtR BBRE->aPRdnged on & brace

recel ving megbebahixedlycathagheda noBsRast ML e A LdeUE Aot ot ance

via a brace con eCtIOH nme roning O race on e post IS

successfulIymaemhgvgertﬁeﬂgeqasehlﬁavﬁﬁpeal9 @kh@ntheéaaheab bagRs due to
weari ng or def or mat $on caused y mut uall con act of he Braces i's

prevent ed, aafldkhecabhagessaan ﬁuaf:ecreaéwmgemémerst hesf anphisen of 2
relnforC|ng a rectangular frame structure. F.ere, the Post refers to one

t hat cobposeplater Etkadyyl atthchad tst sactupest2andAbookdi pgotradedie present
invention, there is provided a brace receiving nerrier for nounting a brace
on a top surface of said base plate, and each of said
brace connection members has an engagement pertion to
be hooked on cne of the hooks of said brace member and
a length adjusting portion connected toe one of the
10 mating portions of one of said braces that can adjust
the axial length of said brace by its comnection length
with the mating portion. Said hooks are arranged on the
top surface of said base plate side by side with a
predetermined distance therebetween and oriented in the
15 same direction.

According ko the brace structure of the present
invention, by connecting a brace with one of the hooks
arranged on a brace receiving member fixedly aktached
on a post with a predetermined distance via a brace

20 connection member, positioning of the brace on the post
is successfully achieved. Consequently, deterioration
of the braces due to wearing or deformakion caused by
mutual contact of the braces is prevented, and the
braces can sufficiently exercise the function of

25 reinforcing a rectangular frame structure. Here, the
post refers to one that composes a rectangular frame

struckture.



on a post, conprising a base plate to be fixedly attached on said post and
hooks provided on a top 5 surface of said base plate. The hooks are
arranged on the top surface of said base plate with a predeterm ned

di stance therebetween and oriented in the sane direction As per the above,
in the brace receiving nenber 10 according to the present invention, hooks
to be connected with a brace are arranged on the top surface of a base
plate with a predeterm ned di stance therebetween and oriented in the sane
direction. Therefore, in the case where said brace receiving 15 nenbers
are disposed at four corners of a rectangular franme structure
respectively, the braces can be disposed on the posts that conposes the

rectangul ar franmeagthuetvge t0aghky ph¥seatngniennfohpokieteorisdi agonal |y
arranged brace receiving nenbers and rear 20 hooks for other diagonally

arranged br agperovedeidviandpracerherei viagomémbgrt dethmobn&deqgr acbratag nenber
of the present invention, it is possible to attach braces to posts
easily, and p@sia iPowitng comprieimgagebaise pdhtevee beuéézsdinl |y,
Consequently sufficient strength of the 25 structure is ensured

i rrespective a¢fachedsion sadd pest Fods §RokEoPEAVEESY RE &t FBBture. It is

referred that he brace ,receiving nenber, according to the present 23
!Dnventi n ha\?é‘rf[a%ﬁé;‘?tsia&& PN P ati'@ﬁ? 190k ¢ I%r%’é’ém}i%%i?ﬂ ng ane

ber is synnekkgc%hp Eﬁ%f%%gecﬁﬁggﬁﬁsbase plate with a predetermined

distance therebetween and oriented in the same
direction.
As per the above, in the brace receiving member

10 according to the present invention, hooks to be
connected with a brace are arranged on the top surface
of a base plate with a predetermined distance
therebetween and oriented in the same direction,
Therefore, in the case where said brace receiving

15 members are disposed at four corners of a rectangular
frame structure respectively, the braces can be
disposed on the posts that composes the rectangular
frame structure easily by using front hooks for
diagonally arranged brace receiving members and rear

20 hooks for other diagonally arranged brace receiving
members. According to the brace receiving member of the
present invention, 1t is possible to attach braces to
posts easily, and positicning of the braces is achieved
successfully. Consequently sufficient strength of the

25 structure is ensured irrespective of the skill of the
person who builds the structure. It is preferred that

the brace receiving member according tec the present



can be used on the right and left posts without any distinctions and the
menbers can be used as both the 5 upper nenber and the | ower nenber on the
posts only by changing their orientations when they are fixed. This nakes
handling of their easier. There is no p&Xicular lirmtaLion on the.. shape
and the material of the base plate. Any material that has a |D sufficient
strength that does not dimnish the reinforcing effect of the brace may be
used. Furthernore, there is no particular Limtation on the naterial. of
t he hooks, and any material. having a sufficient strength nay be trier] as
with the base plate. 15 T"he.. hook may be shaped, for exanple, as follows,

The hook may. have e base portion provided on the base plate a curved
portion that EXIBHFE rarﬁ‘rﬂet e sé’ggé)tp'ﬁrqq A 1A or LE0RTRN a curved
manner. I n ad; 6ificn, =an_open ort.ion extending t rd the curved portion
may be 20 prgﬁvﬁ%déeed%ﬁ(ﬁ%\l/e‘%ﬁlfﬁréewﬁ% elpgoﬁw%d:rhf e “&%d S50% ML TPhe hook
can hook, for I . ?ﬁng J ti is made to
pass throught% eqﬁgl_éﬁf?ﬁgg?#%%g'_ thg&%ﬁgﬁﬂﬁﬁﬁﬁgg5§@$h$ﬁ@ ghgrs:sorttion
of the hook d@/ﬂb&ﬁi@g{rl Red elAtN®dS %h Q@s&ég@ta% %&qﬂ t%%t angl e of
e y

10 to 20 degrees, whereby dislocation of the er hooket e hook can
he prevent edupkhe bhra®erpladice taid itdieeekhdmbrbe Heo e J iagr ahd y, or 24

alternatively, they may be fornmed separately and fastened togethér using a
fast eni ng nemiemgifhg their orientations when they are fixed. This
makes handling of them easier.
There is no particular limitaticn on the shape and
the material of the base plate. Any material that has a
i0 sufficient strength that does not diminish the
reinforcing effect of the brace may be used.
Furthermore, there is no particular limitation on the
material of the hooks, and any material having a
sufficient strength may be used as with the base plate.
15 The hook may be shaped, for example, as follows. The
hook may have a base portion provided on the base plate,
a curved portion that extends from the base portion to
an end portion in a curved manner. In addition, an open
portion extending toward the curved portion may be
20 provided between the base portion and the end portion.
The hook can hook, for example, an annular member when
szid end portion is made to pass through the hollow
portion of the annular member. The end portion of the
hook may be inclined relative to the base plate by an
25 angle of 10 to 20 degrees, whereby dislocation of the
member hooked by the hook can be prevented. The base

plate and the hooks may be formed integrally, or



predet er mi ned nunber of holes may be provided on the base plate so that it
may fixedly attached on a post 5 using bolts or other fastening nenbers
that are made to pass through said holes. The predeterm ned nunber of

hol es may be designed as appropriate so,that it can fix the brace
reliably. The hooks are arranged on the"top surface of the 10 base plate
with a predeterm ned di stance thezebetween and oriented in the sane
direction. This neans that the hooks are di sposed on the base plate in
such a way that the end portions of the hooks are directed to the sane
direction and there is a space between the hooks. Said 15 predeterm ned

di stance is such a distance that prevents contact of the brace attached to

the hook W thy %ﬁ%veﬁf%he%&myab@' $haned QéPaQEtEQS(eéﬂﬁned accor di ng
rac

to the dianeter of the SpeCifically, contact of "the braces can be

prevented by sydtdMbd e gaheomingned fagtphedat menbeaed distance |arger
than the dianmeter of the brace. The brace receiving nenber according to

the present puadedsren nealy niumbert ofghedepr maydbe pmovhdedbont bhesur f ace of
said base plate at an longitudinal 25 end portion of said base plate. If
for exanpl e, bascegded.ec oo ébpdnditngayo faxedlyt ah§achbedr enfarReadtwith a
predeterm ned di stance 25 therebetaeen_along the |ongitudinal .direction on
the post onUﬁﬁ#ﬁhbFﬂéSbﬁéb@tm@géﬁ?ﬁﬁgnhégtWEFbP§$t5 t are made to

pass through said holes. The predetermined number of
holes may be designed as appropriate so that it can fix
the brace reliably.

The hooks are arranged on the top surface of the

10 base plate with a predetermined distance therebetween
and oriented in the same direction. This means that the
hooks are disposed on the base plate in such a way that
the end portions of the hooks are directed to the same
direction and there is a space betwsen the hooks. Said

15 predetermined distance is such a distance that prevents
contact of the brace attached to the hook with another
brace. Such a distance can be determined accerding to
the diameter of the brace. Specifically, contact of the
braces can be prevented by making the aforementioned

20 predetermined distance larger than the diameter of the
brace.

The brace receiving member according to the
present invention may have tongues provided on the
bottom surface of said base plate at an longitudinal

25 end portion of salid base plate.

If for example, recesses corresponding to said

tongues are formed with a predetermined distance



attached, the position at which the brace receiving nenber on the post can
be determ ned easily, nanely 5 positioning is achieved easily. Therefore,

it is preferred that recesses be formed horizontally on the surface of

t he post, and said tongues correspondin§5to the recesses be provided in a
di zection substantially perpendicular to the direction of the end of said
hooks. 10 Alternatively, positioning of the brace reeeit'ing nenber on the
post can be facilitated by providing grooves in the vertical direction
along the post In addition, the brace receiving nenber according to the
present: invention nmay have a U-shaped open 15 portion provided in the

I i tudinall f b l, : B i_di h

U shaped opelfSoRREGHERR anS| kG iaa%ﬁipﬁgfﬁéﬁpgirg#%ﬁ# Br 881 d°base
plate, the yelght, otmatsﬁ BHRCBLREEC T KLag. TREPFLERD bS kEdyged. In 20

addi tion, by providing the --§ ape en portion on Sirde toward

which the endsatnihe aher gEathancdrnonks, e diest %gce&b epgri entation

of the brace receivihg mefber can be easi determ ned upon fixedly
attaching : igem@Rrt Be RBSt pokR addl bleoaetbamgneap&ggeaghhaaﬁeawn 25 of

t he brace receiving nmenber, Furthernore, according to the present

i nventi @an, pbelie.lnalpqoﬁ:lsdadhaehédc%aGQmQQCtTl@@rﬁﬂﬁb@f fori®6
preferred that recesses be formed horizontally on the
surface of the post, and said tongues corresponding to
the recesses be provided in a direction substantially
perpendicular to the direction of the end of said hooks.

10 Alternatively, positioning of the brace receiving

member on the post can be facilitated by providing
grooves in the vertical direction along the post.

In addition, the brace receiving member according
to the present invention may have a U-shaped open

13 portion provided in the longitudinally upper portion of
said base plate.

By providing the U-shaped open portion in the
longitudinally upper portion of sald base plate, the
weight of the brace receiving member can be rsduced. In

20 addition, by providing the U-shaped open portion on the
side toward which the ends ¢f the aforementioned hooks
are directed, the orientation of the brace receiving
member can be easily determined upon fixedly attaching
it on the post. In addition, this improves the design

25 of the brace receiving member,

Furthermore, according to the present invention,

there is provided a brace connection member for



connecting a brace receiving nenber described above and a brace. The brace
has, at its both ends, mating portions each of which is provided with a
spiral thread. Said brace connection nenber has an engagenent portion 5 to
be hooked on one of the hooks of said brace receiving nmenber and a | ength
adjusting portion, connected to one of the mating portions of said brace,
that can adjust the axial length of said brace by its connection |length
with the mating portion. 10 The above described brace connection nenbers
are attached to both ends of the brace, the connection nenbers are hooked
on the hooks of said brace receiving nenbers, and the axial |ength of the
brace is adjusted by the length adjusting portion. Thus, the rectangul ar

15 frame strusdnfiéctingM Brdd¥ A& iny SRinted dedcridichl abeed. anae

engagenent portion may have any shape tHat can be hooked on a hook on the
brace receiviagrmaer ThEherasenpbast aghape bbeheehdss, mhbingxanple, a
ring-like 20 shape. Alternatively, it may be conposed of a pair of plate
menbers and aomderenbmchtefichieicibet sieprovhded piate aesbiérsl thread.
perpendicularly thereto. In this case, said brace and said brace receiving
menber can hdaighirEaee Fanacidmgestied heg mBnesgaemeatdPRaERoR5 There
is no particular limtatjon on the material of _ the brace connection

menber, but &Ry Matakad onga et Fheuherksert SEAEnGERSEhat does not

di m ni sh trmaégéeiving member and & length adjusting portion,

connected to one of the mating portions of said brace,
that can adjust the axial length of said brace by its
connection length with the mating portion.

10 The above described brace ccnnection members are
attached Eo both ends of the brace, the connection
members are hocked on the hooks of said brace receiving
members, and the axial length of the brace is adjusted
by the length adjusting portion. Thus, the rectangular

15 frame structure in which the brace is set can be
reinforced.

The engagement portion may have any shape that can
be hooked on a hook on the brace receiving member. The
simplest shape thereof is, for example, a ring-like

20 shape. Alternatively, it may be composed of a pair of
plate members and a rod member attached between the
plate members perpendicularly thereto. In this case,
said brace and said brace receiving member can be
connecked by hooking said rod member by said hook.

25 There is no particular limitation on the material of
the brace connection member, bubt any material that has

a sufficilent strength that does not diminish the



reinforcing effect of the brace may bd used. Said adjusting portion is used
for adjusting the Ilength of the brace. The |length of the brace including
the brace connection nenbers is adjusted to be larger fa than the distance
bet ween the di agonal hooks in advance, 2and after hooking the engagenent
portions of the brace connection nenbers coupled to both ands of the brace
on the hooks, said Length adjusting potion is operated to shorten the

I ength of the brace to an appropriate 10 length that -1Is suitable for

rei nforcenent of the rectangular frame structure. Length adjustnent by
said length adjusting portion may be done by rotating said brace and said

brace connecti an nther relative to each other, 15 In the brace
connecti on m&frd °§E&Bﬂdﬁﬁ§epa P%etgﬁrg§€ﬁﬁ FaveREi 852%he spiral thread of
said mating portiagn, be foraned on the outer, side_surface of, said
brace, and the Ieng?ﬁgg%?ag?ﬁﬁangPfgbﬂno%ssﬁ?ﬁdbiafeaaEBﬁﬁéﬁgi%%enenber
may be a boraq._l i sal ti 2 i 1St i and a
spi ral threaEEh%gﬁppgngﬁFa§§gF§?tHgg%p??gﬁfﬁhggdt %fBE£§% %%?¥éé#h%xntion

nay be for”?@hﬁnbkgﬁe!BBﬁﬁeEH&BﬁPﬁeﬂEe%@igsbgﬁﬁuswghhtbh%ea@8¥§egescr!bed
structure, it is possible to adjust the length of the brace by rotating

sai d 255br acehand hal diktaee e BHIRAdrO HEe DB gded Bt hyekboigaghvanedgr. The
present invention is not limted to the above described structure in which
spiral. threaasl afé¢e28hooking the engagement portions of the brace

connection members coupled to bhokth ends of the brace on

the hooks, said length adjusting potion is operated to

shorten the length of the brace to an appropriate

10 length that is suitable for reinforcement of the
rectangular frame structure. Length adjustment by said
length adjusting portion may be done by rotating said
brace and said brace connection member relative to each
other.

15 In the brace connecticn member according to the
present invention, the spiral thread of said mating
portion may be feormed on the ocuter side surface of said
brace, and the length adjusting portion of said brace
connection member may be a bore into which said mating

20 poertion is to be inserted, and a spiral thread
complementary to the spiral thread of said mating
portion may be formed cn the inner surface of said bore.

With the above described struckture, it is possible
to adjust the length of the brace by rotating said

25 brace and sald brace connection member relative to each
other. The present invention is not limited to the

above described structure in which spiral threads are



formed on the outer side surfaces of Both end portions of the brace and
the adjusting portion of said brace connection nenber has a configuration
conplementary to them but their features may be reversed. Specifically, 5
boxes extendi ng al ong the axial directi%% may be provided at both ends of
the brace, and a spiral thread nay be fornmed on the inner surface of each
bore, and the adjusting portion of said brace connection nenber may have
a rod-1ike shape conplenentary to the bore, 10 and a spiral thread nay be
fornmed on the outer surface of the rod-like adjusting portion. In
connection with the above, it is preferred that the spiral threads of the
mating portions at both ends of said brace have spiral directions opposite

to each ot her%o%rged\wrﬂwga&&f he dY esffHaddY Y Bt leris tp!@@%ibhbe to

fixedly attac aces on posts appropriately while preventing themfrom
comng into eontasd dde eatd cH Re{justivy gdie iknAeds sedrd bracessful Iy

exercise their intended function of reinforcing the rectangular frame 20
structure. |tcdrmeonein mesnyeahased tamratifgartata ol afompljiegentagychcas a

gl ass panel to a space structure- In connection with this, in the case
where a new spe® luit ek featurdse nsui he insverssdee Speaibscahlvifice,
25 it is required that the fixed position of a wall or a artition can be
changed &s ddsnes efandAlong Fhe fatigds dine&td opo ey BFe used as

r ral r nd 2 i
structura 'ﬂggg;fhéhcgtsﬁoth ends of the brace, and a spiral thread

may be formed on the inner surface of each bore, and
the adjusting portion of said brace connection member
may have a rod-like shape complementary to the bore,

10 and a spiral thread may be formed on the oukter surface
of the rod-like adjusting portion. In connection with
the above, it is preferred that the spiral threads of
the mating portions at both ends of said brace have
spiral directions opposite to each other.

15 Bcocording to the present invention it is possible
to fixedly attach braces on posts appropriately while
preventing them from coming inko contact with each
other. Thus, the braces can succesafully exercise their
intended function of reinforcing the rectangular frame

20 structure.

It is sometimes required to attach a flat object
such as a glass panel to a space structure. In
connection with this, in the case where a new space
structure is to be built in a space such as an office,

25 it is required that the fixed position of a wall or a
partition can be changed as desired. For example, in

the case where posts are used as structural members and



flat plate nenbers are fixed on the posts to construct a space structure,
if the fixed positions of the flat plates can be changed w t hout changi ng
the fixed positions of the posts to build a new space structure, 5 it is
possible to save the effort of changi ng2Phe position of the posts, and the
degree of freedom of design of the space is increased. In the case where a
space structure is rebuilt to adapt it to updated information apparatuses,
one may | d wish to change the fixed position of a flat panel that
functions as a wail or a partition according to sone |ater situation.
There may be various such later situations, but in any event, even if a
wall is to b

d | I_. ti ol b 15 t
vl 15 10 b v onLy by sever sl cont LIELELS, 5L,y e pesespary 15 (o
dj usti f i d- Such it [ il zh
o et 10 1URCLEGD 8 Ak WSeOh UG of, 3 BRSNS BN pRER e
described profl.em.and hag a8 3R=A0L8¢hol2 Eh%%?gﬁg 192 FTOURAL I N appar at us

for a flat panel nenber of a space structure whi ch the fixing position

can be changedsifieaky orTenacpoeye thenakawe aohjeﬁCtsE;a@%PQ!EéhBGuE_@,t he
present invention, there is provided a flat plate 25 fixing device for

fixing & flatitpliat @cedidlpost, sae8pPthe agrarhl af phangikgl dheg nenber for
holding said flat plate by two plates, a bracket fixed on said post 30
position of the posts, and the degree of freedom of
design of the space is increased.
In the case where a space structure is rebuilt to
adapt it to updated information apparatuses, one may
10 wish to change the fixed position of a flat panel that
functions as a wall or a partition according to some
later situation. There may be various such later
situations, but in any event, even if a wall is to be
moved only by several centimeters, it may be necessary
15 to move a posti{s) with the wall in some cases, if
members having an adjusting function are not used. Such
a situation will be wery troublescme.
The present invention has been made in view of the
above described problem and hés as an object to provide
20 a mounting apparatus for a flat panel member of a space
structure with which the fixing position ¢an be changed
freely.
To achieve the abhove object, acecording to the
present invention, there is provided a flat plate
25 fixing device for fixing a flat plate on a post,
comprising a flat plate holding member for holding said

flat plate by two plates, a bracket fixed on said post



for supporting said flat plate via said flat plate holding nenbero an

adj uster connected between said flat plate holding nenber and sai d bracket
for adjusting the distance between said post and said flat plate. Said 5
flat plate holding menber includes a fropt plate disposed on the front
surface of said flat plate and the back plate disposed on the back surface
of said flat plate, and said back plate is provided with adjusting neans
for adjusting the fixing position of 10 said flat plate. According to the
flat plate fixing device according to the present invention, the fixing
position of a flat plate fixed on a post can be freely changed using said
adj usting neans and said adjuster. In 15 addition, since said adjusting

means, said %ﬂﬂsglﬁfp&mﬂingsaéﬂd)rﬂ@@?l&rt% SdRAkaleg wRAkepsatbt 1s possible
to change the fixing position of said flat plate freely wthout changing
the positionmfldirmy Meadeat, fdkedijastadrheopnstctedhbeshape skitihélpbst is
not limted to a 20 specific shape, but when the cross sectional shape
t hereof is suistmticdlding esndvgulaad satidi brackeitbifert edjsRange the fi xi ng
position of the flat plate with reference to a plane of the post. The flat
pl at e accor didighanaehdgfmeasshtss i @nstoand2said FlpEnbdatenatSeiposes a
space structure and functions as a wall or a partitignblggere is no

€
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disposed on the front surface of said flat plate and
the back plate disposed on the back surface of said
flat plate, and said back plate is provided with

adjusting means for adjusting the fixing position of

10 said flat plate.

According to the flat plate fixing dewvice
according to the present invention, the fixing position
of a flat plate fixed on a post can be freely changed
using said adjusting means and said adjuster. In

15 addition, sinece said adjusting means, said adjuster and
said bracket are separate members, it is possible to
change the fixing position of said flat plate freely
wikhout changing the position of the bracket fixed on
the post. The shape of the post is not limited to =&

20 specific shape, but when the cross sectional shape
thereof is substantially rectangular, it is possible to
change the fixing position of the flat plate with
reference to a plane of the post.

The flat plate according to the present invention

25 is a member that composes a space structure and
functions as a wall or a partition. There is no

particular limitation on the material of the flat plate,



a a the present invention is suitably "applied also to a glass panel that
needs to be handled particularly carefully. The flat plate hol ding nenber
aoccsxiing to "h e 5. present invention is conposed of two plates, nanely
a front plate disposed on the front suPface of said flat plate and a back
pl ate di sposed on the back surface of ea d flat For ar.exnple, said two

pl ates are disposed and :i.x.ed on an upper corner of said -flat 10 plate
in such a way as to hold the flat plate the plates on both the surfaces

t hereof. Holes through which a fastening nenber(s) such as a screw(s) is
made to pass are provided an said two plates, and a hole(s) corresponding
to themis also grovided on the flat 15 pl ate, it is possible to

; . whereby it
fasten the fPRE PStEreﬁSPGiﬁ&“ﬁ@ﬁﬂ@ﬁs1§n§“ﬂﬁéb%WaPPB¥éF§ fb88t hBr 2 The

back plate that Conposes,said flat plate _holding nenber _has. adjusting
means for adPu8FnEo0RE CRAX RGB5o e, BR BRREHES FAELAPHEEELY th ¢ he

adj usting 20c§§??§1 kt is possible to change the fixing position of the
flat plate freely. % “the flat plate fixing device according to the

present invention, rhhesfbat pﬂlaﬁ&ehb.sndiﬁypfg@ﬁlbeﬂeg)r‘fzbgﬁiﬁﬁaﬁgeﬁhéi xedly

attached to the post. Since the bracke nd t at plate holding menber
are 25 gepar gireseBEbehgentlcins i@ommblogemotfhan&e?u@@e&l,Xhaﬂelgoal tion of

the fiat plate while leaving the bracket in the fixed state on the post,
in other wordsowitt pdate disposed on the front surface of said flat
plate and a back plate disposed on the back surface of
said flat plate. For example, said two plates are
disposed and fixed on an upper corner of said flat
10 plate in such a way as to hold the fiat plate the
plates on both the surfaces thereof. Holes through
which a fastening member{s) such as a screw(s) is made
to pass are provided on said two plates, and a hole(s)
corresponding te them is also provided on the flat
i5 plate, whereby it is possible to fasten the flat plate
helding members and the flak plate together.

The back plate that composes said flat plate
holding member has adjusting means for adjusting the
fixing position of the flat plate. Wikh the adjusting

20 means, it is possible to change the fixing position of
the flat plate freely. In the flat plate fixing device
according to the present invention, the flat plate is
supported by the bracket fixedly attached to the post.
Since the bracket and the flat plate holding member are

25 separate members, it is possible to change the fixing
position of the flat plate while leaving the bracket in

the fixed state on the post, in other words without



32 changing the fixing position of the bracket. The adjusting neans is
used for adjusting the connection position of the adjuster connected to
said back plate. By changing the connection position with 5 the adjuster,
the position of the flat plate can be %Banged in a direction perpendicul ar
to the axis of the adjuster, Therefore, i n the case where the direction of
axis of the adjuster is parallel to the |ateral side surfaces of the post
to which the bracket is attached, 10 the flat plate held by the back plate
and the front plate can be noved in the direction parallel to the front
side surface of the post, that is, in the lateral direction, The adjusting
means nmay be adapted to fix the position stepwise with a reference being

set or 15 de?*%@gﬂﬁbgt%%h%kkg%?g g%%ﬁgohowffkégngfggkgg_arbitrary

position. Fo ere the Tixing position of the flat

plate is to be ad] gabedqghgR¥hgCmeanal 8 HOEAEE-LNadigsbOsy EHat e al
predeterm ned intervals nmay sérve as the adjusting neans. In this 20 case,

It is possibl@nmedtivent beshitdonplodt enky adgasneet cognettedt bot haiddj ust er
with a fastening nenber such as a bolt using a hole thus provided on the
back g pl at eba@k tdiatet-heByhahdngingt bbecasenstieien tpwesibidfrustitly neans is
to be designed slidable to allow 25 fixing at an arbitrary position, a
linear & ot d&heeddiingterenghehpordirdionugitnabedifiatt PbAtef ceRelPBack

changed in a direction perpendicular to the axis of the
adjuster. Therefore, in the case where the direction of
axis of the adjuster is parallel to the lateral side
surfaces of the post to which the bracket is attached,

10 the flat plate held by the back plate and the front
plate can be moved in the direction parallel to the
front side surface of the post, that is, in the lateral
direction. The adjusting means may be adapted to fix
the position stepwise with a reference being set or

i5 designed to be slidable to allow fixing at an arbitrary
position. For example, in the case where the fixing
position of the flat plate is to be adjusted stepwise,
holes Formed on the back plate at predetermined
intervals may serve as the adjusting means. In this

20 case, it is possible to fix the flat plate by
connecting it with the adjuster with a fastening member
such as a bolt using a hole thus provided on the back
plate. On the other hand, in the case where the
adjusting means is to be designed slidable to allow

25 fixing at an arbitrary position, a linear slot
extending along the longitudinal direction of the back

plate may be provided as the adjusting means so that a



pl ate may be provided as the adjusting neans so that a 33 fastening nenber
such a ; a bolt is inierted through that slot and said back plate can be
slid via said fastening nenber, Thus, it is possible to fix the glass
panes, at an arbitrary position s The bPacket is a menber that supports
said flat plate via said holding nenber, and has, for exanple, the
structure described below. It may be provided ,srith a fixed portion fixed
on a, post, a connection portion to be connected with another nenber, and
an armportion 10 provi ded between said fixed portion and said connection
portion. The arm portion may have a right-angled portion, or the am
portion and the connectio ortiBn may_ be di,sposed to i ght angl e,

[
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T-shape, thepgoanegti @i RepL@AryPhHBY%idsdnat the end of the arm portion may
be horizontally symretri cal mﬁtg respect to the axis of the arm portion,

and thesfixed portrea Beiagent 150at hembaiMpAtt seppbBYsabsddbelyertical ly
symmetrical with 25 respect to the axis of the armportion. Wth these
features, itplatposiabkaitiohedeinhembmbeket anidt hast, for example,
the structure described below. It may be provided with
a fixed portion fixed on a post, & connection portion
to be connected with ancther member, and an arm porticn
10 provided between sald fixed porticn and said connecticn
portion. The arm portion may have a right-angled
portion, or the arm portion and the connection portion
may be disposed to form a right angle, whereby said
flat plate can be fixed in such a way as to extend in
15 the direction perpendicular to the surface of said post
onn which said bracket is fixed. In other words, when
said bracket is fixed on a lateral side surface of said
post, the flat plate can be fixed in front of said post.
The arm portion and the connection portion of the
20 bracket may form a T-shape, the connection pertion
provided at the end of the arm portion may be
horizontally symmetrical with respect to the axis of
the arm portion, and the fixed portion adjacent to the
arm portion may alsc be vertically symmetrical with
25 respect to the axis of the arm portion. With these
features, it is possible te use the bracket wikthout

paying attention to its orientation when aktaching it



paying attention to its orientation when attaching it 34 to the post A
hol e t hrough which a fastening nenber such as a bolt is to be inserted may
be provided on the fixed portion of said bracket, whereby the bracket can
be 5 fixed on said post. A groove(s) ex% nding in the vertical direction
and/or the horizontal direction may be grovided on said post, and in
addition a projecting portion(s) corresponding to said grooves nay be
provi ded on the surface of said fixed portion that is 10 to be in contact
with the poste This facilitate positioning of the bracket on the post. The
connection portion of the bracket may have a cylindrical shape, and a hole
may be provided on the center axis of the cylinder. A fastening nenber
such as 15 a./holt, J1e inserted into the hole of- the cylinder so that
the end of the fasteéning nenber is fastened to said flat plate holding

nenber with an adj ashgnebehveanh wHieheRY rhBeehing Rémbercaldckeasixed. The
above described adjusting neans of the flat plate holding 20 nenber all ows

to change thexdlitxiing tRo%et 1i@1% 0t cdrtayC dRneebirddefoohi eheofizedd bracket
and said flat plate menber relatively. Consequently, the fixing position
of the fl at prirmtiomefaaichbraeketigngberéby dbdgubreckets cennket ed bet ween
said flat plate 25 holding nenber and said bracket. By changing the axial
| ength & th&iagicusmesaiick postposBi precye{ehagnfecnding in the

vertical direction and/or the horizontal direction may
be provided on said post, and in addition a projecting
portion{s) corresponding to said grooves may be
provided on the surface of said fixed portion that 1is

10 to be in contact with the post. This facilitate
positioning of the bracket on the post.

The connection portion of the bracket may have a
cylindrical shape, and a hole may be provided on the
center axis of the cylinder. A fastening member such as

15 a bolt may be ingerted into the hole of the cylinder so
that the end of the fastening member i1s fastened to
said flat plate holding member with an adjuster between,
whereby the flat plate can be fixed. The above
described adjusting means of the flat plate holding

20 member allows to change the fixing position of the
connection portion of said bracket and said flak plate
member relatively. Consequently, the fixing position of
the flat plate member can be changed.

The adjuster is connected between said flat plate

25 holding member and said bracket. By changing the axial
length of the adjuster, it is possible to change the

position of the Fflat plate without changing the fixed



position of the flat plate wi thout changing the fixed 35 state of said
bracket on said post. The adjuster itself nay be provided with. a length
adj usting nechanisns that can change the axial length ct the adjuster.,.

Al ternaLively, a plurality of adjusters3ﬁavixaeg 5 different axial |engths
may be prepared, whereby the distance between said post to said flat plate
can be adjusted by a sira;le struct.ure. There is no particul ar

limtation on the sh ~: the adjuster’' but for exanple in the case that the
~.erDnet icra port on of s::<id 10 bracket is cylindrical as described
above, it. is preferred that the adjuster have a simlar shape. In the

wh id bracket . id, fl l hol di b fixed
Cos e e SRkl BEAShiAnd-ARs! bR gBi8L BoRE, i Al JRIDSL ATE Lpedly,
sal g Tasten! Adyibe TEUBELabE LOCRC ! BOALLR0aLSBEONLARECRLROLANEREE Cont ol
axis of said aﬁjust r. projection nmay be provided on e surFace of said

adj uster. A £8fesRafgEPLRBERLARY h@nLPR BECLEE! LARusPErSal d adj uster may be
provi ded on the connection 20 portion of said braCket, which facilitates

posi tioning nilBegnnnecking khelbraskel, amdabifasadiryshavingAl ternatively, a
recess may be provided on the surface of the adjuster instead of the
proj ect bon, dndfaresprogetibilodengyhbemayr bei gedpanetihewhanabgt e porti on of
25 the bracket. In the present invention, said bracket nay be
distance between said post to said flat plate can be
adjusted by a simple structure. There is no particular
limitation on the shape of the adjuster, but for
example in the case that the connecticon portieon of said
10 bracket is cylindrical as described above, it is
preferred that the adjuster‘have a similar shape. In
the case where said bracket and said flat plate holding
member are fixedly connected using a fastening member
such as a bolt, a hele through which said fastening
15 member is to be inserted is provided also on the center
axls of said adjuster.

A projection may be provided on the surface of
said adjuster. A recess complementary to the projection
of said adjuster may be provided on the connection

20 portion of said bracket, which facilitates pocsitioning
in connecting the bracket and the adjuster.
Alternatively, a recess may be provided on the surface
of the adjuster instead of the projection, and a
projection may be provided con the connection portion of

25 the bracket.

In the present invention, said bracket may be

fixed on a lateral side surface of said post, said flat



fixed on a lateral side surface of said post, said fiat 36 panel supported
by said bracket nmay hd di sposed substantially parallel to the front side
surface of said post, and said adjusting nmeans may achieve a first fixing
position of said flat plate in which a kateral 5 edge of said flat plate is
|l ocated in front of said post and a second fixing position of said flat
plate in which the lateral edge of said flat plate is |ocated in the side
of said post. As described above, the flat plate holding nenber 10
according to the present invention has the adjusting neans that can change
the fixing position at |east between two positions, so that it can change
the position of the flat plate without changing the position of the

bracket fixegasgaiSaufpBeskd by tRedlBrREREENhay MENELOPossd NCe the bracket
is fixed on a IateraP side surface of the post and the flat plate is

di sposed subghastkakliylpgr pek-el 162 tbetheoftrost deidsushatfacofofhe post, it
is possible to nove the flat plate in a lateral direction by changing the
position 20 saidgpbbe,adndssand adinstifip me&esimaposshbeectd Fis6t t he
bracket on the lateral side surface of the_post_ and arrange the flat plate
subst anti al | fipangl pepitéonhef spaft f3akfmtetefinnehpeltd 1% portion
may have a right-angled portion, or_thf arn1§ortign agd %he %é connection
portiondmay BEd8 §posedd: 51abr RLate §At toGRERE, 10 tront oi Sal

post and a second Fixing position of said flat plate in
which the lateral edge of said flat plate is located in
the side of said post.
As described above, the flat plate holding member

i0 according to the present invention has the adjusting
means that can change the fixing position at least
between two positions, so that it can change the
position of the flat plate without changing the
position of the bracket fixed on said post. In the

15 present invention, since the bracket is fixed on a
lateral side surface of the post and the flat plate is
disposed substantially parallel to the front side
surface of the post, it is possible to move the flat
plate in a lateral direction by changing the pesitien

20 using the adjusting means. To make it possible to fix
the bracket on the lateral side surface of the post and
arrange the flat plate substantially parallel to the
front surface of the post, the arm portion may have a
right-angled portion, or the arm portion and the

25 connection portieon may be disposed to form a right
angle.

Fixation of the flat plate in said first fixing



Fixation of the flat plate in said first fixing 37 posi.tiort will, be
achi eved by nmaking the distance from one end of said back pl.tte to the
position at which said adjuster is connected thereto equal to the

di stance fromthe center axis of said pédst to the | center axis of said
adjuster_ Bye aligning the lateral edge of said flat plate and the |ateral
edge of said hciding neaafbert and ;rr aging the position at which the
back plate is connected with the adjuster in the above described manner,
it is possible to realize the first 10 fixing Position in fixing, the flat
plate. Fixation of the flat plate in said second fixing position will be
achi eved by nakln t he dgstance rom_. one end of alg back Iate to the

posi tion at Rﬁ?&ﬁ oRaF L dPEsFEPlﬁgeeoHHe@?EHHGhE gt 81 eharEer SFHEN the 15
di st f th th t f d

ad; ust or . VOPRCSRREI PFCRRTY, BBY* RGRFROCENERE: SPAREESR 8 BheSnd of sai d
back pl ate tg?ﬁahgdiﬁgtéko akoﬁﬁéggeﬁaﬁﬂeﬁgkﬂségﬁ }Stgo gcted thereto

shorter than ance cent ér axis sai post to the

center axis gf<gghdeadrunt SheP¥efirelengil 8k 5§§§t p8gtatotgnkhe wdth of
the post? it Is possible to realize the secon i Xxing position in fixing

the flat pl akentép shesphesenlidi SMenkEER. OBE ShighBey usieridimyrdle 25
selected froma.flaxultiple types of adjusters having different axial
| engt hs accoedgagofosthd fixtnglate and the lateral edge of said
holding member, and arranging the position at which the
back plate is connected with the adjuster in the above
described manner, it is possible to realize the first
10 fixing position in fixing the flat plate.

Fixation of the flat plate in said second fixing
position will be achieved by making the distance from
one end of said back plate toc the position at which
said adjuster is connected thereto shorter than the

15 distance from the center axis of said post te the
canter axis of said adjuster. More specifically, by
making the distance from one end of said back plate to
the position at which said adjuster is connected
thereto shorter thamn the distance from the center axis

20 of said post to the center axiz of said adjuster by a
length at least equal to the width of the post, it is
possible to realize the second fizxing position in
fixing the flat plate,

In the present invention, one said adjuster may be

25 selected frem a multiple types of adjusters having
different axial lengths according to the fixing

position that said adjusting means assumes.



position that said adjusting neans assunes. 3F Wile said adjusting neans
makes di splacenent in a direction perpendicular to the surface of the flat
pl at e possible, said adjuster makes displacenent in the direction of the
surface of the flat plates Therefore, 5_.hy using said adjusting nmeans and
said adjuster in conbination, it is pog ible to displace the flat plate

in the frontward/ backward direction and the left/right direction. For
exanple, fixation of the flat plate in said 10 first fixing position wll
be achi eved by making the axial length of the adjuster |onger than the
distance fromthe contact surface of said back plate with the adjuster to
the contact surface of said bracket with the adjuster. Fixation of the

flat plate in sai dwmﬁ%n%akﬁ %:Iﬁh@%iﬂ&s{qégﬁe %gbgbﬁiégﬂ%%ﬁé'nmiﬂ%i ng the

axial length of the adjuster orter “than the distanc rom the contact

surface of sgiiddaGlom RirpeddikiiiRg t_ditust ehriFackhecenkbaglagur face of
said bracket wwth the adjuster. In this way, by preparing an adjuster 20

havi ng a pregdi#raripiadianicg! dadrptad jusatri makest dilsplakemenbeihi khag
position that the adjusting neans of the above described hol di ng nmenber
assunes, it idyEadsidnl ef tiheclsarfaceheff thenglposipptliabs -of Thémefoz, pl at e
w thout replacing the bracket. 25 In the present invention, said adjusting
means nmey b&¥a YHindltadd e ivmténghmegnes apiogsrdedd agiugter in
corbination, it is possible to displace the flat plate
in the frontward/backward direction and the left/right
direction,
For example, fixation of the flat plate in said
10 first fixing position will be achieved by making the
axial length of the adjuster longer than the distance
from the contact surface of said back plate with the
adjuster to the contact surface of said bracket with
the adjuster. Fixation of the flat plate in szid second
15 fixing position will be achieved by making the axial
length of the adjuster shorter than the distance from
the contact surface of said back plate with the
adjuster to the contact surface of said bracket with
the adjuster. In this way, by preparing an adjuster
20 having a predetermined axial length that is suitable
for the fixing peosition that the adjusting means of the
above described holding member assumes, it 1s possible
te change the fixing position of the flat plate without
replacing the brackst.
25 In the present invention, said adjusting means may

be a plurality of through holes provided on a

horizontal center axis of said back plate.



hori zontal center axis of said back plate. 39 By using the through hol es
as W adjusting neans and fixing the back plate with the adjuster using a
fasteni ng nenber such as a bolt, it is % ssible to fix the flat plate in
accordance with the position of a a throdgh hole. Fixation of the fiat
plate in said first fixing position will be achieved by making the

di stance fromone end of said back plate to the position at which said
adjuster is connected thereto equal to the distance fromthe center axis
of said post to the 10 center axis of said nc3.ji s.e::r., f_orruing said
t hrough hole at this position, and. achi.evina fixation using said
fasteni ng nenber. E. fi

i i f fl i id,. d. i
position will be acH:é%gbgg§ﬂﬁa&ﬁﬁaupﬁéhgggéf3%253%:3#9%% ggﬁdmsﬁééggd back

D Cer % hi AL RAXing 42, Badklledbea?hd ROMME! S R0" IS Sl o0 €1 0

shprter than the di st fron1t e center axis ( to_the center
axi s of said mitestion rfedted! istdhSalsd 2 BRTQUINhale R JLiRiIS RESifKON, and

achieving fixation using said fastening nmenber, 2Cin the present

invention, atpredater plaed nanbeiorohnPeO@th @ne hdiRdon subgtant i.al.ly
rectancltal.a.r cross section that are made to pass through said flak:
plate o suppomught hwiy.beFpravidedodbnthbersakfatetof isakdidbackspl at e
that is in contact with said flat plate. 25 As described above, said hack
plate i s conddétiad paisifricai #riddj kst echietredwdivghia kiingt fdef Hatstginate i s

from one end of said back plate to the positien at
which said adjuster is connected thereto equal toc the
distance from the center axis of sald post to the

10 center axis of said adjuster, forming said through hole
at this position, and achieving fixation using said
fastening member. Fixation of the flat plate in said
second fixing position will be achieved by making the
distance from one end of said back plate to the

15 position at which said adjuster is connected thereto
shorter than the distance from the center axis of said
post to the center axis of sald adjuster, forming said
through hole at this position, and achieving fixation
using said fastening member.

20 In the present invention, a predetermined number
of projections having a substantially rectangular cross
section that are made to pass through said flat plate
to support it may be provided on the surface of said
back plate that is in contact with said flat plate.

25 As described above, said back plate is connected
with said adjuster, the weight of the flat plate is

transmitted to the back plate, and it is eventually



transmtted to the back plate, and it is eventually 40 supported by the
bracket via the adjuster. Wth the structure in which a predeterm ned
nunber of projections that are made to pass through the flat plate are
provi ded on the back plate and the flat o ate 5 is held between the back
plate and said front plate, the |oad on the back plate can be partly
relieved. In the present invention, lateral end portions of said flat

pl at e hol di ng nenber may have shapes different fromeach other. 10 Wth
this feature, one can easily see the orientation of said flat plate

hol ding mater. For exanple, in the case where said flat plate hol ding
menber has a generally rectangul ar shape, one end thereof may be forned as
a sem -circulfip edisyf edne Mrafieican 2adid wddedtidre owieht aheon of said
flat plate holding nenber. According to the flat plate fixing device
accordi ng t o steupnesentn iwhdesti iopredetiexnposesi mumbtexr ofr eel y change the
fixing position of a flat plate, 20 anong nenbers conposi ng a space
structure, teroj¢chimnprithals aradddortpiass tHFrovahy F_:ﬂleo%éem PTION OF THE
DRAW NGS Fig_ 1 schematically illustrates the configuratiaon ,25_of a space
structure accodfifEd REP ik ritha Padke PLRESs ihPeflPENPIRLE. 2 is

an extergal vjew of 3. p0le {N3le GUOSSte and said front plate,

the load on the back plate can be partly relieved.

In the present invention, lateral end pertions of
said flat plate holding member may have shapes
different from each other.

10 With this feature, one can easily see the
orientation of said flat plate holding member. For
example, in the case where said flat plate holding
member has a generally rectangular shape, one end
thereof may be formed as a semi-circular end, whereby

15 one can easily see the orientation of said flat plate
holding member.

According to the flat plate fixing device
according to the present invention, it is possible to
freely change the fixing position of a flat plate,

20 among members composing a space structure, that

funckions as a wall or partition.

BRIEF DESCRIPTION QOF THE DRAWINGS
Fig. 1 schematically illustrates the configurakion
25 of a space sktructure according to an embodiment of the
present invention.

Fig. 2 is an external view of a pole that composes



41 the space structure according to the dnbodi nent of the present
invention. Fig. 3 is a cross sectional view of the pole shown in Fig. 2. 5
Fig. 4 is an external view of a beamthat conposes the space structure
according to the er. odiment of the prddent invention, Fig. 5is a cross
sectional view of the beamshown in Fig. 4. 10 Fig. 6 is an external view
of a short beair that conpose.; t:hfe space structure according to the e
[3hod.t.ne;:r3t Q the present invention. Fig 7 is a cross sectional view
of the short beam shown in C 15 Fig. 8 illustrates how one pole, :::n.d
two beans are connected at a. corner portion of the space sttxnctnre:
.:1.3 eaent .ter3. according to the enbodi nent of_ the present 'Fig. 9
shows the st il FREE SEGUGRE U SEERLNRe Lo Shce EMPSRLERE N 9fn EBRg. 0. 20

Fig, 10 is a_cross sectio%al view illustrating the connection of the pole
and the beamPHSWY A5 18- Fig, 11 illustrates the way of connecting a

pole and a short b oat h t ef _the_pole in e ace, structure
according to the eﬁgggiﬁe%F %f8¥H§gp%§g%ﬁ9nag5v?ﬁveﬁFiEhg.P%EFg?hi?ﬂ i. L1
ust:.raat.es jtjg4piBts connected to the

5 Fig. 4 is an external view of a keam that composes
the space structure according to the embodiment of the
present invention.

Fig. 5 is a cross sectional view of the beam shown
in Fig. 4.

10 Fig. & is an external view of a short beam that
composes the space structure according to the
embodiment of the present invention.

Fig. 7 is a cross sectional view of the short beam
shown in Fig. 6.

15 Fig. 8 illustrates how one pole and two beams are
connected at a cornar portion of the space structure
according to the embodiment of the present invention.

Fig. 9 shows the structure of a joint used in the
connection shown in Fig. 8.

20 Fig. 10 is a cross sectional wview illustrating the

connection of the pole and the beam shown in Fig. 8.
Fig. 11 illustrates the way of comnnecting a pole

and a short beam at the bottom of the pocle in the space

structure according to the embodiment of the present

25 invention.

Fig. 12 illustrates two joints connected to the

lower portion of the pole in the connection shown in



| ower portion of the p:3.h< i.r: the connection shown in 42 Fig. 11. Fig.

13 illustrates the structure of a joint connected to the short beamin the
connection shown in Fig. 11 5 Fig. 14 illustrates the structure of the
joint connected to the short beamin tg? connection shown in Fig. 11.
Fig. 15 illustrates how beans are conneCted to each other in the space

structure according to the 10 enbodinent of the present invention. Fig. 16
shows the structure of a first joint used in the connection show in Fig.
15. Fig. 17 shows the structure of a second joint used in the connection
shown in Fig. 15. 15 Fig. 18 shows the structure of a third joint used in
the connection shown in Fig. 15. Fig. 19 is a first diagram show ng how t he
second join%ﬂshowﬁtin Fig. 17 and the third joint- shown in Fig. 18
function in ¢d8deration with each other. 20 Figs. 20(a) and 20(b) are a

second di agram shog;pg 4R £89drhai BErahewRel 8 FhGyodrand the third
joint shown in Fig?&%S }En???gﬁt?ﬁ cooperatign mﬁtﬁ eac%j%ther. Fig. 21

illustrates howradieamandha RoLet HeamdiaoRRectednestiignassbitdeinsonnecti on
apparatus in the space structure according to the enbodi nent of the
Fig. 11.
5 Fig. 14 illustrates the structure of the joint
connected to the short beam in the connection shown in
Fig. 11.
Fig. 15 illustrates how beams are connected to
each other in the space structure according to the

10 embodiment of the present invention.

Fig. 16 shows the structure of a first joint used
in the connection shown in Fig. 15.

Fig. 17 shows the structure of a second joint used
in the conmection shown in Fig. 13.

15 Fig. 18 shows the structure of a third joint used
in the connection shown in Fig. 15.

Fig. 19 is a first diagram showing how the second
joint shown in Fig. 17 and the third joint sheown in Fig.
18 function in cooperation wikh each other.

20 Figs. 20(a} and 20({b} are a second diagram showing
how the second joint shown in Fig. 17 and the third
joint shown in Fig. 18 function in cooperation with
each other.

Fig. 21 illustrates how a beam and a pole is

25 connected using a slide connection apparatus in the

space structure according to the embodiment of the

present invention.



present invention. 43 Fig- 22 shows the structure of a: joint usec( in the
connection shown in Fig. 21. Figs. 23(a) and 23(b) show the structure of

bi asi ng nmenber that conposes the slide connection device used in the
connection shown in Fig, 21. Figs. 24(af3and 24(b) show the structure of a
base nenber that conposes the slide connection device in the connection
shown in Fig. 21. Figs, 25 (a) and 25(b) are a first set of diagranms 10
illustrating Movenent of the slide ccnxecti..n device, Used in the
connection shown in Eig. 21, in a groove. Pi.gs. 26(a) and 26(5) are a
second set of diagranms illustrating novenent of the slide connection
device, wused in the connection shown in Fig. 21, in a groove. 15 rig. 27
illustrates how a §A8rt 2Be&hrundthepsiteucinze ednAedréatusisrg dhetbki de
connection device in theﬁpépaqe structyre according to the enbodi nent of

the present SREHTPER SBoye PEFdP-afd-2E(h) illustrate a projector that

20 | ted i h t d f b inth

Struct ure accordi nEiBS t RS BkDABENZAET oF AoHe BRReSERHCERIEAPEOR. ¢ Fi 6 29
o A : atll ( . ! A

28Ca) and 28 (o s depklo kst ReliRiites] encl 813U SRhARBIIR T T e

28(a) and 28 trates panel” i s nount ed
5 device used in the connection shown in Fig. 21.

Figs. 24{a) and 24{b} show the structure of a base
member that composes the slide connection device used
in the connection shown in Fig. 21.
Figs. 25{a) and 25(b) are a first set of diagrams
10 illustrating movement of the slide connection device,
used in the connection shown in Fig. 21, in a groove.
Figs. 26(a) and 26(b) are a second set of diagrams
illustrating movement of the slide connection device,
used in the connection shown in Fig. 21, in a groove.
i5 Fig. 27 illustrates how a short beam and a pole
dre connected using the slide connection device in the
space structure according tc the embodiment of the
present invention.
Figs. 2B(a) and 28(b) illustrate a projector that
20 is connected in such away as to be suspended from a
beam in the space structure according to the embodiment
of the present invention.
Fig. 29 shows the structure of two joints used in
the connection shown in Figs. 28(a) and 28({b).
25 Fig. 30 illustrates how a glass panel is mounted
on a pele in the space structure according to the

embodiment of the present invention.



on a pole in the space structure according to the enbodinent of the
present invention. 44 Fig. 31 schematically shows the' configuration of

t he space structure shown in Fig. 1 to which a nodification is made upon
replacing a projector. Fig. 32 schenatiaglly shows the configuration of a
5 second space structure according to an“enbodi nent of the present
invention. Fig. 33 shows a base support used in the space structure shown
in Fig. 32. Fig. 34 schematically shows the configuration of a 10 third
space structure according to an enbodi nent of the present invention. Fig.
35 shows a base support used in the space structure shown in Fig. 34. Fig.
36 illustrates how brace receiving nenbers, 15 brace connection nenbers

and a brace structyig usingcnLASH)aLe o' LABASILASOQLM ut18e sbodi ment.

Fig. 37 is a perspective view o ace recelrving er according to

the enbodi nephe Ehdce38rHigwarkNenblacenr #¢6i vingongaber according 20 to
t he enbodi nent. Figs. 39(a) and 39(b) show the brace connection nenber

accordi ng tombhg rerhedoRERE. mEdE. udBni Fephacihar gegryjentof. t he brace
structure according to the enbodinent. 25 Fig. 41 is a perspective view
showi ng how a flatFig. 32 schematically shows the configuration of a
5 second space sktructure according to an embodiment of
the present inwvention.
Fig. 33 shows a base suppeort used in the space
structure shown in Fig. 32.
Fig. 34 schematically shows the configuration of a
10 third space structure according to an embodiment of the
present inwvention.
Fig. 35 shows a base suppeort used in the space
structure shown in Fig. 34.
Fig. 36 illustrates how brace receiving members,
15 brace connection members and a brace structure using
them are arranged according to the embodiment.
Fig. 37 is a perspective view of the brace
receiving member according to the embodiment.
Fig. 38 shows the brace receiving member according
20 to the embodiment.
Figs. 39(a) and 35(b} show the brace connection
member according to the embodiment.
Fig. 40 is an enlarged view of the brace structure
according to the embodiment.
25 Fig. 41 is a perspective view showing how a flat
plate fixing device according to the embodiment is

connected to a pole.



plate fixing

enbodi nment .
t he enbodi ~ei
according to

devi ce according to the enbodinment is connected to a pole. 45
Wg. 42 is atop view showng how the flat plate fixing device according to
t he enmbodi nent is connected to a pole Figs. 43(a) to 43(c) -show a
plate that 5 conposes the flat plate hol& ng nenber according to the e
hodi ment Figs. 44(a) to 44ic) show a back plate that conposes the flat
pl at e hol di ng nmenber according to the eodinent. 10 Figs. 45(a) and
are perspective views of a bracket and an adjuster according to the

Figs. 46(a) to 45(c) show details of the bracket according to

front

45(b)

t. Figs. 47(a) to 47(c) show details of the adjuster 15

the enbod lent. Figs. 46(a) to 46(c) illustrate the flat plate
fixin device accor 8itflg 8 £RedekBBdViFEHt ShPHdngabows thepélaperiate vi ew
show ng the f].at, JSIt.e fixing,device according to the enbodi ment in an
20 expl oded éﬁéFéﬁpﬁﬁElﬁés?C TEERTEA ﬁé%esgm¢mﬁ FRVERENERT2E In the

fol | ow ng, eq&p@ g%
be-

i nvention w |

10

15

20

25

Figs. 43¢{a) to 43({c) show a front plate that
composes the fiat plate holding member according to the
embodiment .

Figs. 44{a) to 44 {c} show a back plate khat
composes the flat plate holding member according to the
embodiment.

Figs. 45{a) and 45(b) are perspective views of a
bracket and an adjuster according to the embodiment.

Figs. 46(a) to 46{c) show details of the bracket
according to the embodiment.

Figs. 47{a) to 47{c) show details of the adjuster
according to the embodiment.

Figs. 48{(a) to 48{c) illustrate the fiat plate
fixing device according to the smbodiment,

Fig. 49 is a perspective view showing the flat
plate fixing device according to the embodiment in an

aexploded sktake.

THE BEST MODE FOR CARRYING QUT THE INVENTION

In the following, embodiments of the space
structure accoerding to the present invention will be-
described with reference to the drawings. Fig. 1
schematically shows the overall configuration of a

space structure 1. The space structure 1 is mainly

2;5 of the space stricture according to the present
5-described with .reference to the drawings. Fig. 1



schematically shows the overall configuration of a space structure 1. The
space structure | is mainly 46 constructed by a plurality of post nenbers
or poles 2a to 2 (which will also be collectively referred to as poles 2
hereinafter) and a plurality of transverse beam nenbers or beans 3a to 3i
(which will also be 5 collectively refefPed to as beans 3 herei nafter) and
short beans 4a to 4c (which will also be collectively referred to as short
beans 4 hereinafter). The poles 2 extend vertically upwardly fromthe

fl oor and support the space structure 1. The beanms 3 and short beans 4 10
extend parallel to the floor and connect the poles 2 or beans 3. Mre
specifically, the space structure 1 illustrated in Fig. 1 has a

t I i t - j its f
5 corner o ati Tt by, B bINTAV R o0 Bt HEHpALE, BEOYLEEE 24, L0 OU!
these poles 23 4o ZLrach ATICGhed Be 52YeBehoaYy 3arkordd. conagddition,

pole 2g is provi at a position opposed to the frontnost pole 2a in Fig.

1, and bracepoiedy @ ddrachedteivesd Robeuzalatg pel erdfis?grsdhbeamol e 29
is connected to beam 3a. The bottom portions of pole 2a and pole 2q are

connect ed by memisfier borb&awnmda Jchalo &it datidcharallleklso bke fl oor- The
above mentioned short beam 4a, pole 2a, pole 2g, beam 3 _and braces 5 are
i ntended t 0 emidrect ivied ystedegtriedofo 285 theampat cherepaiier)] and

short beams 4a to 4c¢ {which will zalso be collectively
referred to as short beams 4 hereinafter). The poles 2
extend vertically upwardly from the floor and support
the space structure 1. The beams 3 and short beams 4

10 extend parallel to the floor and connect the poles 2 or
beams 3.

More specifically, the space structure 1
illustrated in Fig. 1 has a rectangular shape and has
sik poles 2a to 2f that are provided at its four

15 corners and near the centers of the longer sides. The
top portions of these poles 2a to 2f are connected by
seven beams 3a to 3g. In addition, pole 2g is provided
at a position opposed to the frontmost pele 2a in Fig.
1, and braces 5 are attached between pole 2a and pole

20 2g. This pole 2g is connected to besam 3a. The bottom
portions of pole 2a and pole 2g are conneckted by a
short beam 4a that extends parallel to the floor. The
above mentioned short beam 4a, pole 2a, pole 2g, beam 3
and braces 5 are intended to enhance the strength of

25 the space structure 1.

Pole 2h is provided at a position opposed to pole

2e. This pole 2h is connected to beam 3b. Two short



Pole 2h is provided at a position opposed to pole 2e. This pole 2h is
connected to beam 3b. Two short 7.7 beans 4b a le, attached between pole
2e 'and pole. 211, and a rack 6 is provided in a s 3aee defined by shoox t
beans |b and pol es 2e and 2h. Between fdl e 2c and pole 2d are provided
two poles 2i and 2j, which are connected to 5 beam 3d, The bottom portions
of poles 2c, 2i, 2 and 2d are connected by short beans 4c. A screen, 7 is
provi ded between pole. 2t and pole 2;j. The screen serves as a projection
screen. for a projec;,tor Hthat. is ruspende frombeam.3g. In view of
the | oad applied on beam 3g _0 due to the weight of the projector 8, beans

3h and 3i a%% prOV|ded bet ween beam 3s and beam 3d to add _strength=.
Signal's for ORETSr BPet8r 28LaFBSCUPAFIFEEN DY OaE @ﬁnBQPePoﬁPagEd 8R4t he rack

6. As descri hed a%h e, _the space structure 1 | nst % ﬂ usi ng

pol es, bears %and*“ § £ SHRERE Eﬁ am™ ﬁpﬁpﬂﬁﬁlﬁﬁgl Hé? eﬁ%ﬁordance
th th t gnd t

the comput o and nBYEE 2 ARHG2h: B %%%?%ﬁé"?%@%?h% TRt T he

space struct Yravhaaceldi Bgik8 bica3l preseRlchnked! LBAnbecBal chimited to

one illustrated in Fig. ut may élgne in various ways In
accor dagce Whklm nHeNdEte HEPOSRSPOFLUSES dhek®Dis A, 2he Fplimning, the

structure of the pole, beamand short beam and hOM/they are connected wi ||
be descri bedar25conndetatil by short beams 4c. A screen 7 is provided
between pole 21 and pole 2j. The screen 7 serves as a
projection screen for a projector 8 that is suspended
trom beam 3g. In view of the load applied on beam 3g
10 due to the weight of the projector 8, beams 3h and 3i
are provided between beam 3g and beam 3d to add
strength. Signals for the projector 8 are supplied by a
computer placed on the rack 6.
As described above, the space structure 1 is
15 constructed by using poles, beams and short beams in an
appropriate combination in accordance with the inkended
purpose therecf, and information apparatuses such as
the computer and the projector 8 are set therein. 1In
other words, the space structure 1 according to the
20 present invenktion is not limited tc one illustraked in
Fig. 1 but may be designed in various ways in
accordance with intended purposes or uses therecf. In
the follewing, the structure of the pole, beam and
short beam and how they are connected will be described
25 in detail.
First, a description will be made of a2 peole 2 with

reference to Figs. 2 and 3. Fig. 2 is a perspective



First, a description will be made of a pole 2 with reference to Figs. 2
and 3. Fig. 2 is a perspective 4a view of the pole 2, and Fig- 3 is a
cross sectional view of the pole 2. The cross sectional shape of the pole
2 has rotational symetry of order 4_ Fggr partition walls 21 extend
radially fromthe center 5 portion 20 té"formthe apexes P of the square
cross section of the pole 2. Walls 22 extend from each apex P toward the
adj acent apexes P. A wall 22 extending from one apex P and a wall 22
extending fromthe adjacent apex P reach near the center of these apexes P
but do 10 not cones in contact wth each other. Thus, an opening portion
23 is formed between the opposed walls 22, 22 (which will be hereinafter

referred to g3.8 R Lp fpgw§;b§ gab_kﬁggdagﬁ%og,cgoggogg@tfgﬁéion 24 is

formed by a pair of wa , partit s 21 and the 15 center portion

20. The openig,Peie k@@ 2318n8.t hehe 05 POYE SO6EiGHR LSRRt ithd he axi al
direction of the pole 2 all along its length. In addition, extending from

each apex P pBlkhe hexOgstaedbnan ekminberpob€ drdetwis diBowf the pole 2 are
20 two external walls 25 that are respectively perpendicular to the two
wal | s 22 ext padicdgibnomatilist 2lapexeRd Thdsalam Exomriae eemkeR5 ext endi ng
fromone apex and an external wall 25 extending from another apex P

adj acents t hepetréiane 28ppesEarmothgchrsrner P 26 TheseddppdsetPeXternal walls

25 and the pair of walls
section of the pole 2. Walls 22 extend from each apex P

toward the adjacent apexes P. A wall 22 extending from
one apex P and a wall 22 extending from the adjacent
apex P reach near the center of these apexes P but do

10 not comes in contact with each other. Thus, an opening
portion 23 is formed between the opposed walls 22, 22
{(which will be hereinafter raferred to as a pair of
walls 22). In addition, a groove portion 24 is formed
by a pair of walls 22, partition walls 21 and the

15 center porktien 20. The opening portion 23 and the
groove portion 24 extend in the axial direction of the
pole 2 all aleng its length.

In addition, extending from each apex P in the

cross section of the pole 2 outwardly of the pole 2 are

20 two external walls 25 that are respectively
perpendicular to the two walls 22 extending from that
apex P. Thus, an external wall 25 extending from one
apex and an external wall 25 extending from another
apex P adjacent thereto are opposed to each cother.

25 These opposed external walls 25 and the pair of walls
22 that are connected thereto form a groove portion for

wiring 26 or a semi-closed space on the suxrface of the



22 that are connected thereto forma groove portion for wring 26 or a
sem -cl osed space on the surface of the 49 pole 2. The groove portion for
wiri.r 26 can accommodate el ectric power cables and signal cables for
i nformati on apparatuses used in the spa8 structure 1. Since cables
accomodated in the groove portions for 5 wiring 26 m ght ght deteriorate
t he appeaa "ance, a. wiring cover shown in Fig. 3 may be provided. cover
the, groove portions for wiring 26. Next, a description will be nade of
the beam3 wth reference to Figs. 4 and 5. Fig. 4 is a perspective view
of the beam3p and Fig. 5 is a cross sectional view of the beam 3. The
Cross sectiona&es ape.. of the beam 3 is fubstanliall the sane as that of
e

the pole 2. PR ter I ROrIFORVE RO t1Oh $Ar1RI34® GRitIs 32 (a pair of
Ils 32), i ti 3. 15 ti 34 d 0_of th

beam 3 cor r cBEBRICPRE b BLEGEE) L BOPRE LRRUSF BOM: FAA 3D, TRCSRaFeFLion
Ils 21, : L - I | 23, th

oroove por t nsosgatioRipbodka¥REL] ko LH°LARCULA0, REEKLERELTE. NS

descri pti onsgiRereebhek! aBeompBaarkht ¢f thiePeadedphstdbhteEgpt fromthe
pole 2 in the configuration of the groove portions For wiring in which

power sappl ywgabhgs28nflighgndeteabbescbothel BhpeARENEB, aRPRIAIHEES used in
the space structure | 25 are to be acconmodated. In the case of the beam 3,
cover shown in Fig. 3 may be provided to cover the
groove portions for wiring 26.

Nexk, a description will be made of the beam 3

with refarence to Figs. 4 and 5. Fig. 4 is a

10 perspective view of the beam 3, and Fig. 5 iz a cross
sectional view of the beam 3. The cross sectional shape
of the beam 3 is substantially the zame as that of the
pole 2. A center portion 30, partition walls 31, walls
32 {a pair of walls 32}, opening portions 33, groove

15 portions 34 and apexes Q of the beam 3 correspond
respectively to the center portion 20, the partition
walls 21, walls 22 {a pair of walls 22), the opening
portions 23, the groove portions 24 and the apexes P of
the pole 2, and detailed descriptions thereof will be

20 omitted.

The beam 3 is different from the pole 2 in the
configuration of the groove portions for wiring in
which power supply cables and signal cables for
information apparatuses used in the space structure 1

25 are to be accommodated. In the case of the beam 3,
groove portions for wiring 36, 38 are provided only on

two sides thereof, namely on the vertically upward side



groove portions for wiring 36, 38 are provided only on two sides thereofp
nanely on the vertically upward side 50 and the vertically dowward si de,
as Shown in Fig. 5, |In connection with this, the height of the external

wal I's 35 that define the vertically upwggd groove portion for wiring 36
(i.e. the vertical length of the 5 external walls 35 neasured fromthe
apexes 0) is designed to be higher than the height of the external walls
37 that define the vertically downward groove portion for wiring 38 (i.e.
the vertical length of the external walls 37 nmeasured fromthe apexes Q.
The 10 reason why the beam 3 is designed in this way is that upward groove
portion for wiring 36 opens vertically upwardly when the beam3 is

assenbl ed i nghle tyRAGRrtScalatuaewhwatdd siHe| ek er €hbimi $npFreferfed that a
| arger nunber of cables are accompbdated in it. Cables 15 can al so be

accomodat ed Inn coh@evtionc alittyt dhdsyatte fredghe pbrthenekvermiaii ng 38 as a
matter of course, but acconmmobdation of cables in the downward groove
portion for waildisng538haindedtioer that verhdcappraupmasd gRCGYew of this,
the wiring cover shown in Fig. 5 may be 20 provided so as to cover the
groove porti BRLtderwiERrnyirdng A6t Hirecadie Kerwafps IeRethRL ekier nal

wal | s 35, 37 are provided the sid urfaces of the am 3, and there
i s not oov€x§8FPg&nWngsw§BiWﬁaﬁgfﬁg iraﬁsgﬁ?p?Pﬁﬁeﬁﬁaf b2 made of the

short beam %%sﬁgwghhtgeggr%EﬁﬁeEotEEQSthg ﬁgggﬁt gkgthg E§tgrnal
walls 37 that define the vertically downward groove
portion for wiring 38 {i.e. the vertical length of the
external walls 37 measured from the apexes Q). The
10 reason why the beam 3 is designed in this way is that
upward groove portion for wiring 36 opens vertically
upwardly when the beam 3 is assembled in the space
structure 1, and therefore it is preferred that a
larger number of cables are accommodated in it. Cables
15 can also be accommodated in the vertically downward
groove portieon for wiring 38 as a matter of course, but
accommodation of cables in the downward groove portion
for wiring 38 can deteriorate the appearance. In view
of this, the wiring cover shown in Fig. % may be
20 provided sc as to cover the groove portion for wiring
38 in that case. No walls like the external walls 35,
37 are provided on the side surfaces of the beam 3, and
there is not groove portion for wiring.
Next, a description will be made of the short beam
25 4 with reference to Figs. 6 and 7. Fig. 6 is a
peraspective view of the short beam 4, and Fig. 7 is a

cross sectional view of the short beam 4. The short



perspective view of the short beam4, and Fig. 7 is a cross sectional view
of the short beam 4. The short 51 beam 4 has a cross sectional shape |ike
that obtained by conpressing the cross section of the beam3 in the
vertical direction while leaving it unchkdnged with respect to the

hori zontal direction. In other words, 5 the small bean 4 is thinner beam as
conpared to the beam 3. A central portion R10, partition walls 41, walls
42 (a pair of walls 42), opening portions 43, the groove portions 44 and
apexes P. correspond respectively to the center portion -0, the partition
walls 31, the 10 walls 32 (a pair of walls 32), the opening portions 33,
the groove portions 34 and the apexes Q of the beam 3. Spaces

cor r espondi n®&am vhdagf ér RS Gesd ignedy ehapey tildies that wbitiedgeds, 36, 36
are not provided in the short beam4. i5 Here, a _descriptiqn will be nade
bow t he pol eS¥2 COMPRESHdRTs 1e id s SEFSACH @S PR ot Gt e t he
space structure 1 are connected. Fi.rsts cannection of coypaonents at each
cor ner of th§E§E&€@1sFPﬂEF%ﬁ@FLWHﬁ%q11%331&@%& 'H@éﬂﬂqﬂ? ngbnce to Pigs.
8, 9 and 10. Fig. 20 b .and o 2 connect ed
at a cornerIgggﬁF%C§%h25%¥@%#g¥ﬂ°%b é‘?gg%ﬁ%lggénsegagghgr Eﬁgﬁﬁ'the space

structuise 1) (FieOSmad198ah 4 SHOWS i fiRlrAidetindlhal ReaOf toRIRCting a pol e
2 and a bear 3. The connection of fhe pole 2 and theé beam 3 at the 25
cornet porti @ganrs 3acChi RveenbyaUspHBtaohOin} BArPievbAedalls 41,

walls 42 (a pair of walls 42), opening portions 43, the

groove portions 44 and apexes R correspond respectively

to the center portion 30, the partition walls 31, the

10 walls 32 {a pair of walls 32), the opening portions 33,
the groove porkicns 34 and the apexes ¢ of the beam 3.
Spaces corresponding to the aforementioned groove
portions for wiring 26, 36, 38 are not provided in the
short beam 4.

15 Here, a description will be made how the poles 2,
the beams 3 and the short beams 4 that constitute the
space structure 1 are connected. First, connecktion of
components at each corner of the space structure 1 will
be described with reference to Figs. 8, 9 and 10. Figq.

20 8 shows how two beams 3 and one pole 2 are connected at
a corner {e.g. conneckion of pole 2a and beams 3a and
3b in the space structure 1l). Figs. 9 and 10 shows
details of the way of connecting a pcle 2 and a beam 3.

The connection of the pole 2 and the beam 3 at the

25 corner portion is achieved by using a joint 10 provided

therebetween. The joint 10 has an attachment surface

10a that is in contact with an end face of the pole 2



t her ebetween. The joint 10 has an attachnment surface i0a that is in
contact with an end face of the pole 2 52 when the joint is set on the
pole 2. 'The attachnment surface 10a has a through hole 10d at its center.
Wien the attachnment surface 10a is set @n the and face of the pole 2, the
t hrough hole 10d cones to a position 5 igned wwth a screw hol e provided
on the center portion 20 of the pole 2. The joint 10 is secured to the
pole 2 using a screw as shown in Fig. 10. The joint 10 al so has an
attachnent surface 10b that is in contact with an end face of the beam 3
when 10 the joint is set on the beam 3. The attachnent surface 10b has a
through hole He at its center. Wien the attachnent surface 10b is in

contact with f.ace ., of the bea . hr " cOoMes to a
position al |w3l;%ﬁegv}\}det H%émstcrleswshegi eorb:%'\:%i Etgggo?'t ﬁ‘gﬂge%}g{é?c g%grti on 30 of
t he beam 3. i .04 Nt S eSEC Sk N re shown
R g o, TrIAd oD hissSCkheRuGl noNE BOANME UPLIGeRSEl CHiRE BN

into an endqfe e AR R 1@a Wl sag 36 ohd Badbease 38, when the
attachnment surface | b cones in contact 20 with the end face of the beam 3.

Fitting of ththégle Qi dthep@WHrouyhl B Lientlddt kemgisodve apebsibhohor wiring
38 facilitates the operation of attaching the joint 10 to the beam 3. The
attachmént swlfiagpeed oh,th ke dwemw dquwilde prpovdedn ot0Ehangenhert hr ough hol e
| Oe are provided at 25 four positions on the joint 10 in accordance with
t he portion 20 of the pole 2. The joint 10 is secured to
the pole 2 using a screw as shown in Fig. 10.
The joint 10 also has an attachment surface 10b
that is in contact with an end face of the beam 3 when
10 the joint is set on the beam 3. The attachment surface
10b has a through hole 10e at its center. When the
attachment surface 10b is in contackt with the end face
of the beam 3, the through hole 1l0e comes to a positlon
alignad with a screw hole provided on the center
15 portion 30 of the beam 3. The joint 1D is secured to
the beam 3 using a screw as shown in Fig. 10. The joint
10 has a beam guide 10¢, which is adapted to fit into
an end of the groove porticn for wiring 38 of the beam
38, when the attachment surface 10b comes in centact
20 with the end face of the beam 3. Fitting of the beam
guide portion 10c¢ inte the groove portion for wiring 38
facilitates the operation of attaching the joint 10 to
the beam 3. The attachment surface 10b, the beam guide
portion 10c and the through hole 10e are provided at
235 four positions on the jeoint 10 in accordance with the

shape of the pole 2.

When securing the joint 10 to the pole 2 using a



shape of the pole 2. Wen securing the joint 10 to the pole 2 using a 53
screw, a securing operation is perforated by inserting the screw fromthe
upper opening of the joint 1.0, as shown in Fig, 9- Wen securing the
joint 10 to the beam 3 also using a scbhédwy sGaa:r.: t:g operation is
performed 5 by inserting the Screw fromthe capper opening of the joint
10, Alternatively, the through hole 10e that is opposed to the through
hol e Me used for securing may be utilized. After connecting the paste 2
and the team3 using 1.0 the joint 10, the opening of the joint 10 is

cl osed by an adjuster support 12 as shown in Fig. 8- The adjuster

support. 12 has a cylinder portion inside which a fenale screwthread is
provi ded, Anssdwst ar segueing3ophaetiesvépspeyfraded byoinsentand an
adjuster 14 having a 15 screw portion that is to be screwed to the cylinder
portion are &P&oSErevi §6am the HBPESt BPeRANFsChsERSt 9°18E & Bfle di stance

he ceiling of the pl h .. office in,whi h
Structure 1 PASUBnP BaBedoNoninen SRGLFHHY | TC Wl THPDClial BRONSWS short .
20 beam 4 that _bridges | ti f poles 2 is, |
et orence 10oFPgeo Loipy TascBBy:' 37 SePhraler dpsetiefl AT BbELoMEY, oy

Dol 00 R 5o 53 e SR 28BS LR b ofangdzeblt been 43
show det ai | s4gfintheoways Dfe SROPLFE1RY the through hole 10e that is
cpposed to the through hole 10e used for securing may
be utilized.
Bfter connecting the pole 2 and the beam 3 using
10 the joint 10, the opening of the joint 10 is closed by
an adjuster support 12 as shown in Fig. 8. The adjuster
support 12 has a cylinder portion inside which a female
screw thread is provided. An adjuster cover 13 that
covers the cylinder portion and an adjuster 14 having a
15 screw portion that is to be screwed to the cylinder
portion are also provided. The adjuster 14 1s used to
adjust the distance to the ceiling of the place such as
an office in which the space structure 1 is constructed.
Next, a description will be made of how a short
20 beam 4 that bridges lower portions of poles 2 is
commected with reference to Figs. 11 to 14. Fig. 11
illustrates the way of connecting a pole 2 and a short
beam 4 (e.g. connection of pole 2a and short beam 4a in
the space structure 1} at the bottom of the pole 2.
25 Figs. 11 to 13 show details of the way of connecting
the pole 2 and the short beam 4.

The pole 2 and the short beam 4 are connected



the pole 2 and the short beans 4. The pole 2 and the short bea'a 4 are
connected 54 using joints 50, 51 and 52 provided tferehetween_ The joint
50 is attached to an end of the pole 2 as shown in Fig. 11. This joint 50
has a contact surface 50a having a thro #%h hole 50b to be aligned with a
screw 5 hol e provided on the center portion 20 of the pole 2. The joint 50
has four sets of opposed external walls 50c that are simlar to the
opposed external walls 25 of the pole 2. Between the opposed external
wal s 50c, there is provided no opening |like the opening 23 of the 10 pole
2, but a screw hole (which will be described Ilater) used for securing the
joint 51. hfter the joint 50 is attached to an end portion of the pole 2,

anot her joint nﬁg t t ;ﬂﬂ Gr ewphal e on t he
joint 50 used“%%“#i}g%%%“ ng eél]?%l% Fg:tlo 1‘Jt oug tqﬁ e onn j oi nt
51 as shown i4nfhg-s5d 2 d et QEidd Mo Preritl rd'#. & hePt cll'?et & Rdisa g a”0t her

joint 52 that"will be described |ater and the jOInt 50. The joint 51 has a

support portipm Hig for. sapEe Hodatt B8 haknh 2éndBdrasd@raeeeBohol e 51b
provi ded on the support portlon Sla for coupling with the joint 52. Next a

description viedvime arederaigh teoj®iilb 52 b tdl rgrfeel eriddh tao slargw 13. The
joint 52 is attached to the short beam 4 in advance. As shown in Fig. 13/
the 25 jbint B2le Pronpsierddonithe raydgomariGeRlamd e pole 2.

The joint 50 has four zets of opposed external walls
50c that are similar to the opposed external walls 25
of the pole 2. Between the opposed external walls 50c,
there is provided no opening like the opening 23 of the

10 pole 2, but a screw hole (which will be described
later) used for securing the jodint 51.

After the joint 50 is attached to an end portion
of the peole 2, another Jjoint 51 is attached to the
joint 50 utilizing a screw hole on the joint 30 used

15 for securing the jeoint 51 and a through hole con the
joint 51 as shown in Fig. 12. The joint 51 play a rele
of intermediating another joint 532 that will be
described later and the joint 50. The Jjoint 51 has a
suppert portion 5la for supporting the joint 32 and a

20 screw hole 51b provided on the support portiocn 5la for
coupling with the joint 52.

Next a description will be made of the joint 32
with reference to Fig. 13. The joint 52 is attached to
the short beam 4 in advance. As shown in Fig. 13, Gthe

25 joint %2 is composed of a base portion 52b and two
parallel leg portions 52a extending from the base

portion 52b, A through hole 52c¢ is provided at the



parallel leg portions 52a extending fromthe base portion 52b. A through
hoIe 52c is provided at the 55 center of the top portion of the base

"portion 52b The parallel |leg portions 52a are inserted into groove
portions 44 of the short beam 4 and secbPed by screws. The short beacon 4
on which the joint 52 is fixed in this way is connected to the pole 2 on
which the joint 51 is fixed and to the joint 50 as shown in Fig. 14. In
doing so, the joint 51 and the joint 52 are secured to each other by a
screw in the state in which the screw hole 51b and the through hole 52c
are aligned. 10 After the pole 2 and the short beam 4 are connected by
means of the joints 50, 51 and .52, an huster cover 53 and an_adjuster
54 are attacRE#tgs ©LshBAntPR Ppgtiem thE EdPﬂ§?eP°531P§ BEBvi dEE i n

o-c3er to ad ah Ee dst.ance to g e floor of % %c such 15 as an
office in mh & aﬁﬁgepgfﬁﬁePﬁr ? ALe iBASE ﬁgtgﬂ ©afld°PKE adj uster

53 i Ne
description & 9%' 588 14808t ORE,SRoRE  hednC] Bhy! BRCBREHOLY' s2feub?ll- 2 o

with each ot &ﬁ@ ook epe2 apaﬁewp&wcwéepg%n\geggs i %&ﬁ@eeﬁho Figs. 15 to

20. Figs 15 illustrates e way of connect to eac (e.og,
connect gon Ohageiﬁ‘%Qnﬂ@ét@ﬁaﬁb3hhbnpﬁms 2SBACHnIEhUehEr 9olht Bhgss 16 to

18 respectively show @'tze trsa: lures of joints used in connecting the
he. ans 3 2. ~figedaghdetBetheFigsnt190and 2fokhl tiat FAge tthe In doing

so, the joint 51 and the joint 52 are secured to each

other by a screw in the state in which the screw hole

51b and the through hole 52c are aligned.

10 After the pole 2 and the shert beam 4 are
connected by means of the joints 50, 51 and 32, an
adjuster cover 53 and an adjuster 54 are attached as
shown in Fig. 11. The adjuster 54 is provided in order
to adjust the distance to the floor of the place such

15 as an office in which the space structure 1 is
constructad, and the adjuster cover 53 is provided in
order to partly cover the adjuster 54.

Next, a description will be made of how a beam 3
and another beam 3 are connected with each other in the

20 space structure 1 with reference to Figs. 15 to 20. Fig.
15 illustrates the way of connecting beams 2 to each
other (e.g. connection of beam 3d and beam 3h in the
space structure 1). Figs. 16 to 18 respectively show
the structures of joints used in connecting the beams 3

25 to each other. Figs. 19 and 20 illustrate the details
of the way of connecting the beams 3 using the joints.

As shown in Fig. 15, the beams 3 are conneckted by



of Lite way of connecting the beaw. W3 using the joints. As shown in Fig.
15, the beans 3 are connected by 56 neans of joints 60, 61 and 62. The
jdint 60 is attached to an end portion of the beam 3, as shown in Fig. 15.
Fig. 16 specifically illustrates the strﬁgture of this joint 60. The joint
60 has an attachnent surface 60a z that in contact with an end face of
the beam 3 when it is set on the beam 3. The attachnent surface 60a has a
through hole 60b at its center. Wen the attachnment surface 60a is set on
the end face of the beam 3, the through hole 60b cones to a position
aligned with a 10 screw hole provided on the center portion 30 of the beam
3. To facilitate alignnent of the joint 60 with the end face of the beam

3, four proj qgégﬁé‘soépi%ﬂ{i@s OB fled Pred he ALl 369HE koS L' 2E£a8R8421

positions correspondi 0 the groove portion 3 eam

shown i n Fi g.+d5%n tdi5d | 901 A0 dF SREHEH U, LN sHBAMIS Wikl asscrew.

Joint 60 is further provided with a beam gui'de portion bbd that is fitted

into the end mos!iDg SphedBicAOPVE NWHratEd AhaVsti@tddeob htiilgeam 3
when the 20 attachnent surface SCa conmes into contact with the end face of

the beam 3. Hdintnge®f tihe HedmtgdDdaapoahi aktaGlfienh BhefgeeoG@aportion
for wwring 38 facilitates operation of attaching the joint 60 to the beam
3. Inside tHhdgeahs g deprpored ol @Odn et dacked fa tder drams 3hoethensOe used
in coupling the joint 60 with another
it is set on the beam 3. The attachment surface 60a has
a through hole 60b at its center. When the attachment
su;face 60a is set on the end face of the beam 3, the
through hole 60b comes te a position aligned with a
10 screw hole provided on the center portion 30 of the
beam 3. To facilitate alignment of the joint 60 with
the end face of the beam 3, four projections €0c are
provided on the attachment surface 60a at positions
corresponding to the groowve portion 34 of the beam 3.
15 As shown in Fig. 15, the joint 60 is secured to the
beam 3 with a screw.
Joint 60 is further provided with a beam guide
portion 60d that is fitted into the end pertion of the
grocve portion for wiring 38 of the beam 3 when the
20 attachment surface 60a comes into contact with the end
face of the beam 3. Fitting of the beam guide portion
60d in the groove portion for wiring 38 facilitates
operation of attaching the joint 60 to the beam 3.
Inside the beam guide portion 60d is provided a screw
25 hole €0e used in coupling the joint &0 with another
jolnt 62 that will be described later.

Fig. 17 shows the detailed structure of the joint



joint 62 that will be described later. Fig. 17 shows the detailed structure
of the joint 57 61. Fig. 18 shows the detailed structure of the joint 62.
These joints 61 and 62 cooperate with eggh other it the tanner shown in
Figs. 1.9 and 20s The joint 61 has a b&se portion 6la in the fora of a
flat plate, a claw 5 portion 631h projecting upwardly from one end of the
base portion 6la and guide portions 6Th extending from the other and of

t he base portion 6la downwardly in the direction opposite to the claw
portion 61h. A screw hole 61d is provided on the base portion Sla. 10 The
joint 62 has a base portion 62ae on which a rectangular through hole 62b

[ i ded f th ion.-th f,, The hori I
w dih of the G ot horeokosS: Eh artBR e R Rt rEC bERCPE et BP0k  Bol ow
the through fgol.e $25:8' $odncpr Yl dad gyl dooBLpgues,B2h Lhah sxhepdids t:he
vertical direction. Below the guide groove Care a: > an= . ded "l ower

base portion tbdmahher! ewetmbase rRgs=e: 19 BA626. PhRLeshifit oft wasgd beyond
t he gui de grooves 62c and has a through hole 62e provided thereon. A

proj ecting 2Gape poarni6df 6la pnovheedoabowe thel1uecipange ag theugh hole:.
62b. Inside the projecting portion 62f is provided a through hole 62g

ext endi &g i npehrdiver bilbabroieettingn vppardlki ¢rof0kneOandhefbatlesi de surface
of the base portion 62a of the joint 62 is provided a claw portion 25 62h
t hat ext ends@&rnmardipn éée Bing. gedpfe portions 6lc extending from

the other end of the base portion 6la downwardly in the
direction opposite to the claw portion 61b. A screw
hole 6ld is provided on the base portion 6la.

10 The joint 62 has a base portion 62a, on which a
rectangular through hole &2b is provided near the
center of the upper portion therecf. The horizontal
width of the through hele 62b is large encugh to
receive joint 61. Below the through heole 62b are

15 provided guide grooves 62c that extend in the vertiecal
direction. Below the gquide grooves 62c are provided
lower base portion 62d. The lower base portion 62d
projects frontward beyond the guide grooves 62c and has
a through hole 62e provided thereon. A projecting

20 portion 62f is provided above Lthe rectangular through
hole 62b. Inside the projecting portion 62f is provided
a through hole 62q extending in the vertical direction
{(see Fig. 20). On the backside surface of the base
portion 62a of the joint 62 is provided a claw portiocn

25 62h that extends downwardly (see Fig. 20).

These Joints 61 and 62 cooperate in the manner

shown in Pig. 19. Specifically, the claw portion 61b of



These joints 61 and 62 cooperate in the manner shown in Fig. 19.
Specifically,, the claw portion 61b at 58 the joint 61 and the claw
portion 62hof the joint 62 are inserted into the groove portion 34 on a

| ateral side surface of the beam 3. Thgg, the claw portion 61b of the
joint 61 engages the upper wall 32 that defines 5 the groove portion 34 and
the claw portion 62h of the joint 62 engages the |ower wall 32 that
defines the groove portion 34, whereby these joints are fixed at any
desired portion on the side surface of the beam 3. The cooperative
function of these joints 61 and 62 will 10 be specifically described with
reference to Fig. 20. As shown in Fig_ 20(a), the joint 61 is inserted

into the through falf @D dnd e iﬁl@t@#di‘t‘ﬂ&anMZhh%f ehawiponti 62 61b of
the joint 61 is opposed to the through hole 62b. In that process, the

joint 61 is Hrd nsadretdfidie ahoshidcwe giorwtionh 3¥hengai dletevali ons 61c
of the joint 61 will be in contact with the guide grooves 62c of the joint
62 when the disie pomfiame @b thef hefeen j3oi nThed. abllet fbaw | BOFHR | OH 62h of
the joint 62 are received in the guide groove 34 of the beam3. 20 In

addi tion, thefsdhayindnd ¢l snaages dhe UpPesndadie 32t khstigHefioNesSe2g of

the joint 62 are aligned alagn vertical lLine. In,thi tate,,a screwis
i nserted i nt &h& %W&W%%%ZG% e ?PFE\*/UHO%EGT%, HRd t he

209 o100 o le SRR SEUAAth Y b et dodRgl Lh ou1ce
groove portion 34, whereby these joints are fixed at
any desired portion on the side surface of the beam 3.
The cooperative function of these joints €1 and 62 will
10 be specifically described with reference to Fig. 20.

As shown in Fig. 20(a), the joint 6l is inserted
into the through hole 62b in the state in which the
claw portion 61b of the joint 61 is opposed to the
through hole 62b. In that proceas, the joint 61 is

15 inserted up to a position at which the guide portions
61c of the joint 61 will be in contact with the guide
grooves 62¢c of the joint 62 when the claw portion €lb
of the joint 61 and the claw portion 62h of the joint
62 are received in the guide groove 34 of the beam 3.

20 In addition, the screw hole 61 of the joint 61 and the
through hole 62g of the joint 62 are aligned along a
vertical line. In this state, a screw is inserted into
the through hole 62g toward the screw hole 61d, and the
leading end of the screw comes in contact with an end

25 of the guide grooves 62c. Accordingly, as the screw i=
turned, the joint 61 moves in the vertical directicn

relative to the joint 62 with the guide portions 6élc



turned, the joint 61 noves in the vertical direction relative to the joint
62 with the guide portions 61c 59 sliding or, the guide grooves 62c. Thds,
the di stance between the claw portion 61h, of the joint 61 and the c¢ aw
portion 6Th of the joint 62 is adjusted®fith turn of the screw, so that
the state of engagenent of these 5 claw portion with the groove portion 34
or the wails 32 that define it) is controlled, In addition, when the screw
is adjusted in such a way as to decrease the engaging force acting between
the two claw par lions and the groove portion 34, the 10 joint 61 and the
62 can slide along the opening portion 33 of the gs:ow : portion 34 on
the lateral side 6 surface of the bear 3 in _cooperation Wth each other to

nmove to an arbi¥FEdy GPodhE Gnideadnogyes 62G-at LHUBy SBFUSLFRENERe screw in
h d L e ' eEEse ; 5 [ f t] bet .
ol oo AP e e B St s O T S L B ST
the 61, 62 at J_té%a%m%rt@og &2h %%'ttﬂeogo‘i t“?ﬁtli%a@d Rt HIESA erl Qs 61 and
62 serve as fﬁe connect’i on neans according to the:bresent invention. 20 By

coupl | ng t he ds0iied b2 B LARNCLIAN AR D GATond bt S o Uiile60

attached on another bean133 connectlon pf sal d one eam an anot her
beamis g achilenmegorSnesi Wi lthe dv@l Mo83 N4 heyd aint B 1sare

screwed toget her through the screw hole 60e on the
32 that define it) is contreolled.

In addition, when the screw is adjusted in such a
way as to decrease the engaging force acting between
the two claw portions and the groove portion 34, the

10 jeint 61 and the joint 62 can slide along the opening
portion 33 of the groove portion 34 on the lateral side
surface of the beam 3 in cooperation with each other to
move to an arbitrary position. At this skate, by
adjusting the screw in such a way as to increase the

15 engaging force acting between the two claw portions and
the groove portion 234, it is possible to fix the joints
61, 62 at that arbitrary position on the beam 3. These
joints 61 and 62 serve as the connection means
according to the present invention.

20 By coupling the joints 6l, 62 attached on one beam
3 with the jeint 60 attached on another beam 3,
connecticn of said one beam and said another beam is
achieved. Specifically, the joint 60 and the joint &2
are screwed together through the screw hole 60e on the

25 joint 60 and the through hole 62e on the joint 62, so
that the beams are connected at an arbitrary position.

Next, a description will be made of how z pole 2



25 joust 60 and the through hole 62e on the joint 62, .sO that the beans
are connected at an arbitrary position. Next, a description wll be nade
of how a pole 2 60 is connected to a beam 3 at sone position thereon in

t he space structure 1 with reference to Eigs. 21 to 26. Fig. 21
illustrates the way of connecting a beaﬁIS and a pole 2 (e.g. beam 3a and
pole 2g in the space 5 structure 1) _ Figs. 22 to 26 illustrate the
structures of joints and a slide connection device used in connecting the
beam 3 and the pole 2. As shown in Fig. 21, the beam 3 and the pole 2 are
connected by neans of a joint 70 and a slide connection 10 device 71. The
joint 70 used herein is attached to an end portion of the pole 2. Fig. 22

1 ustrates yhe o delailed 8t LUGURE 0T WoukOk ki B0 THRckBLAL 140 has an

attachnent surfac I's'1n contact wth an end ace of the pole 2

when it is S%ﬁqeorﬁgta% RekBcZurtna 1A 3t bra¢reRkesHb! REEs 70811 BoppeVi ded on
a base portion 70b in the lower portion of the joint 70. The base portion

70b has a thigegh 210lie 1uRetaskewithet haty gFesonhbroigh thbeant dchnent
surface 70a also. The joint 70 also has a support portion 70d provided on
t he base 20 poridlen 27(k.-baviegnt Ba arndapoientgsinf 8be 2paceThe support
portion 70d has an opening at its center and through holes 70c arranged on
both si des ofstzwetawenilng. Fiue- opéntag26l Lblkseraes SS9 $HEEFBT®hent i oned

t hrough hol e provided on the_base 70b. Wjen the attachment
of joints and a slide connection device used 1n

connecting the beam 3 and the pole 2.
As shown in Fig. 21, the beam 3 and the pole 2 are

connected by means of a joint 70 and a slide connection

10 device 71. The joinkt 70 used herein is attached to an
end portion of the pole 2. Fig. 22 illustrates the
detailed structure of the joint 70. The joint 70 has an
aktachment surface 70a that is in contact with an end
face of the pole 2 when it is set on the pole 2. The

15 attachment surface 70a is provided on a base portion
70b in the lower portion of the joint 70. The base
portion 70b has a through hole {not shown} that goes
through the attachment surface 70a alsc. The joint 70
also has a support portion 70d provided on the base

20 portion 70b having the attachment surface 70z. The
support portion 70d has an opening at its center and
through holes 70¢ arranged on both sides of the opening.
The opening allows access to the aforementioned through
hole provided cn the base 70b. When the attachment

25 surface 70a is set on the end face of the pole 2, the
through hole comes to a position aligned with the screw

hole provided on the center portion 20 of the pole 2.



25 surface 70a is set on the end face of the pole 2, the through hole
cones to a position aligned with the screw hole provided on the center
portion 20 of the pole 2. I Thus, the joint 70 can be secured to Ehe pole
2 using a screw. The through hole 70c ilovi ded an the support portion

70d. of tha. joint 70 are to be, aligned with 5 screw holes (i.e. tw screw
hol es near the right and I|eft ends thereof) provided on the slide
connection device 71. The joint 70 and the slide connection device 71 are
fastened to each other by screws using the through holes 70c and the screw
holes. In the case 10 where the slide connection device 71 is small in
rrlat.on to the joint 7C, two slide connection device 71 nmay be attached
to one joi nt THOE | rkhehd oft@it] G\l D der Sgoirsd e B8 @ lEornBELiNEn2 devi ce
71 will be described. The slide connection 15 device 71 is conpcsad of a

bi asi ng nmenb&“TF¥-shown in Fig. 23 and a base nenber 73 shown in Fig, 24.
'These two nenbers,are,oornaplatel y _separate newber The bl azing nmenber
72 has a bi asing pip?igﬁr95§%h§9ﬁﬁg% c F8ﬁlﬁgg gonﬁFeEPPﬁar ortion 72b
projecting fr t he i25h.Ng -pOrt.i [ e di.recty nd anot her
proj ecting pgg}%&ﬁ%@%pggfz:&%gﬂ% rto?nfbt %’(Zazaebitgfsiq%g aq'p]'g?%dogﬁjf ain the

directian opROSIde H dshe R0 §Gld MEr RPHAIUL (R Hife Bisagingortion 72a
has |ine synmmetry wth respect to the Iine connecting the points at which

left ends thereof] provided on the slide connection
device 71. The joint 70 and the slide connection device
71 are fastened to each other by screws using the
through holes 70c and the screw holes. In the case

10 where the slide connection device 71 is small in
relation to the joint 70, two slide connection devices
71 may be attached to one joint 70.

In the following, details of the slide connection

device 71 will be described. The slide connection

15 device 71 is composed of a biasing member 72 shown in
Fig. 23 and a base member 73 shown in Fig. 24. These
two members are completely separate members. The
blasing member 72 has a biasing portion 7Z2a having a
profile, a projecting portion 72b projecting from the

20 biasing portion 72a in cne directicn and another
projecting portion 72c projecting from the biasing
portion 72a in the direction opposite to the projecting
portion 72b, The biasing portion 72a has line symmetry
with respect to the line connecting the points at which

25 the projecting peortion 72b and the projecting portion
72c are respectively provided. Specifically, the

biasing portion 72z has such a shape that in the



25 the projecting portion 72b and the projecting portion 72c are
respectively' provided. Specifically, the biasing portion 72a ham such a
shape that in the 62 vicinity of each projecting portion (i.e. in the
region designated by Rl in Fig. 23(a)), éhe bi asing portion 72a runs
sonmewhat near the line of symretry. As i? approaches toward the center
thereof (i.e. in the 5 region designated by R2), it runs away fromthe |ine
of symretry while showing an arc shape. In the vicinity of the center of
the biasing portion 72a, it is substantially parallel to the |ine of
symmetry. Wth the above described shape of the biasing portion 72a, 10
the part of the biasing portion in the region designated by R3 is |liable

to flex in thedineg) IO oRSf SR CLl Alq Libdineep| @8 0l heediatiing sheet

of Fig. 23 wt € parts of lasihg portion in the regions _
desi gnat ed byiddiheing e i vt FM 1 e3 )9 § eitasthid pedkiiasi ng portion

72a can exert biasing force in the direction perpendicular to the plane of
the drawi ng &heetunshsonauljsctnagr phid ildme/ 20 Basmm@tggnerasl ye cyl i ndri cal
proj ection shape, while the projecting portion 72b has a width a little
| arger than tadrertadgrey doyvianyd pdve icen e thehmeofi dtih eef imhéhgr oj ecti ng
portion 72b is a little smaller than the width of the respective opening
portions® 23, FBiAN desimnaterd it R3he PedMr®. avRy #aed poet 1dme794 of the
base menber 73 has . . o
symmetzry while showing an arc shape. In the vicinity of
the center of the biasing portion 72a, it is
substantially parallel to the line of symmetry. With
the above described shape of the biasing portion 72a,
10 the part of the biasing portion in the region
designated by R3 is liable to flex in the direction
perpendicular to the plane of the drawing sheet of Fig.
23 with the parts of the biasing portion in the regions
designated by Rl being the pivot. With this flexure,
15 the biasing portion 72a can exert biasing force in the
direction perpendicular to the plane of the drawing
sheet. The projecting portion 72¢c has a generally
cylindrical projection shape, while the projecting
portion 72b has a width a little larger than the
20 projecting portion 72¢. The width of the projecting
porticon 72b is a little smaller than the width of the
respective opening portions 23, 33 of the pole 2 and
the beam 3.
The base porticn 732 of the base member 73 has
25 tree screw holes 73b provided at its center as shown in

Fig. 24, On one end face of the base portion 73a is

provided a stepped porticn 73c extending along the



25 tree screw holes 73b provided at its center as shown in Fig. 24. On one
end face of the base portion 73a is provided a stepped portion 73c
extending along the 63 longitudinal direction of the base poition 73a. The
width (or the length along the vertical é#irection in Fig 241 of the
stepped portion 73c is a little smaller than the width of the respective
openi ng portions 23, 333 of the pole 2 and the beano In the follow ng, a
description will be made of how the above described biasing nenber 72 and
t he base nenber 73 function as the slide connection device 71 in the
groove portion 24, 34 of the pole 2 or the bear: 3 10 wth reference to
Figs. 25 (a) .and 25 (b) Figs. 25 (a) ad_ 2.5(b) shows the slide connection
devi ce 71 setlomgizudisesd slirpediion ¢ft theedade pediienal’sa -apphtes to the
case where the sh; e connection device 71 is set, in a, pole 2, .and a

t

descri ption #tdE °Ea§$ﬁ&iqn9&§<i%qpﬁéﬁhq Fead igdc AL BEFLBOPoAE t he
ti ' 34 ,0f the. b 3 is defi.ned t.he i f f th
part1 i on waltfs 317akl HS WCFPeSD EECEE o't ot Ha Gt BFEIIE i on 30,
dit L35 [ ial | : idi cated |
Fio. 25, the 30 SPExBasT the Libatanciarry nRigstar ErsstSaicn of
the groeyve pgr:.:,t b@ncBd Wohk be ref eifed .0, a5 apexes Si to 86, and the

apexes that define the opening portion 33 will be referred to as apexes Ti
and T2. First, therRi aakengolBBREhg({2al Setllrdpitibd WHE1 bhe made of
how the above described biasing member 72 and the base
member 73 function as the slide connection device 71 in
the groove portion 24, 34 of the pole 2 or the beam 3
10 with reference to Figs. 25(a) and 25(b). Figs. 25{a) ad
25 (b} shows the slide connecltion device 71 sek on a
beam 3. The illustrated skructure alsoc applies to the
case where the slide connection device 71 is set in a
poele 2, and a description of that case will be omitted.
15 As described before, the groove porticn 34 of the beam
3 is defined by the inner surfaces of the partitiocn
walls 31 and the walls 32 extending from the center
portion 30, and its cross sectional shape is
substantially hexagonal. As indicated in Fig. 25, the
20 apexes of the substantially hexagonal cross section of
the groove portion 34 will be referred to as apexes 51
to 56, and the apexes that define the opening portion
33 will be referred to as apexes Tl and T2.
First, the biasing member 72 is slid into the
25 groove portion 34 through the opening portion 33 as
shown in Fig. 25(a). In this state, the projecting

portion 72¢ is located near the bottom of the groove



2ti groove portion 34 through the opening portion 33 as shown in Fig.
25(a). in this state, the projecting portion 72c is |located near the
bottom of the groove 64 portion 34 (or near the apexes $3 and(r)S4), while
the projecting portion 72b is |ocated %ﬁar t he opening portion 33 (or

bet ween the apexes Ti and T2). The part “"of the biasing portion 72a in the
region R3is |located 5 near the inner wall surface between the apexes 51
and S2 and the inner wall surface between the apexes S5 and 35 of the

groove portion 34. In this state, a small clearance is present between the
bi asing portion 72a and the inner wall surfaces, and therefore the biasing
10 portion 72a is not in a flexed state. In the state illustrated in Fig.

25(a), it i i blg t i_asj . ' in th
aroove porti SEEEUY TheBoakas Sheh Rt aRa- 8 SopEsk el O SO0
After novi ngg}@f@ﬁﬂgn%dﬁm 729 ?1%3&9&_&&@ BebrakhePapihing in the

groove porti t he "base nenber Is inserted into the groove portion

34 as shown ighdtiien 2% bor betheich That apekbe sur hadeT2ol tiee hese: menber
73 on which the stepped portion 73c is not provided is in contact with the

side of the 20 hihasbigsiont ipertida GRat Ha hinasregioenBar ig21écahedhi ch the
projecting portion 72b projects, and the stepped portion 73c is |ocated at
t he operfi ng peatd dhe33dnner wed 1ssardaskolrtiveeni §he2appxest ik 8Ndsi ng
portion 72a %E %@%,Ekifgﬁ%eﬁpﬁgﬁﬁ ;%r@%geb%ggwggih%getgpexes 55 and
3¢ of the groove portion 34. In this state, a small
clearance is present between the biasing portion 72a
and the inner wall surfaces, and therefore the biasing
10 portion 72a is not in a flexed state.
In the state illustrated in Fig. 25(a}, it 1is
possible to move the biasing member 72 as desired in
the groove portion 34 of the beam 3 by handling the
projecting portion 72b. After moving the biasing member
15 72 to an arbitrary position in the greoowve portien 34,
the base member 73 is inserted into the groove portion
34 as shown in Fig. 25(b)}. 1In this state, the surface
of the base member 73 on which the stepped portion 73c
is not provided is in contact with the side of the
20 biasing portion 72a of the biasing memker 72 from which
the projecting portion 72b projects, and the stepped
portion 73c is located at the opening portion 33.
In the state shown in Fig. 25{(b}, the biasing
portion 72a of the biasing member 72 has been pushed to
25 the bottom portion of the groove 34 by the base member
73, and the part of the biasing portion 72a in the

region R3 is in contact with the inner wall surfaces of



25 the bottom portion of the groove 34 by the base nenber 73, and the part
of the biasing portion 72a in the region R3is in contact with the inner
wal | surfaces of 65 the partition wells 31 ti.e. the innef wall surface
bet ween apexes $2 and S3 and the inner A face between. the apexes $4 and
55) . The di stance between these inner wall surfaces decr_Wases toward the
bottom of the groove S portion 34. Consequently, in the state; shown in
rig, 25 (h) , the biasing portion 72a of the biasing nmenber 72 is flexed
as descri bed above. This flexure generates a biasing force that urges the
base nenber 73 against the walls 32 near the opening portion 33. Ps a

I't, th Lide . £ ice 71 osed. of .the biasi b
75" and’ the. bats et P S o e RPN a0s) SHGHaGS (he bear
S e e tRtReh AbUSD Hnd B9 Enll ditk FrRE e e B e - i
screw hol es #3f @?e&@% 4 deramiect rpa Q?%ﬁﬁg{ﬂae’tﬂé@ﬂ%{aé% E?fﬁ?ﬁihs

hol es 70c provided on the support portion 70 the join
way, it is pesdilblsarfacesnrReirdhes RAHALA ithd MHRAMTE ’healRidrary
1. In

position thereon 20 like in the space structure shown in Fig.
connecti&n1\MHHIU&MMSSqnheCshbdquenUM9ptiﬂntﬁavhtatilshﬁﬁﬂsihtEigS t he
connection nmeans according to the Present invention. Here, a description
will be madeZ2&f(thewthe bliasgag portion 72a of the biasing member 72
is flexed as described above. This flexure generates a
biasing force that urges the base member 73 against the
walls 32 near the opening portion 23. As a result, the
10 slide connection device 71 composed of the biasing
member 72 and the base member 73 is fixed at an
arbitrary position on the beam 3.
Then, the pole 2 on which the joint 70 is attached
is connected to the slide connection device 71 fixed on
15 the beam 3 by screwing screws into screw holes 73b on
the slide conmection device 71 through the through
holes 70c provided on the support portion 70d of the
joint 70. 1In this way, it is possible to connect the
pole 2 to the beam 3 at an arbitrary position thereon
20 like in the space structure shown in Fig. 1. In
connection with this, the slide connection device 71
constitutes the connection means according to the
present invention.
Here, & description will be made of how to change
25 the fixed position of the slide connection device 71

that has once been fixed at a some position with

reference to Figs. 26(a) and 26(b). First, as shown in



25 the fixed position of the slide connection device 71 that has Once been
fixed at a sone position wwth reference to Figs. 26(a) and 26(b). First,
as shown in 66 Fig. 26(a), the base nenber 73 on which biasing force is
exerted by the biasing nenber 72 is disgkaced in the direction indicated
by an arrow to a position at which it receives no biasing force fromthe
bi asi ng nmenber 72. 5 Fig_ 26(b) is a cross sectional view of the groove
portion 34 in this state. Wth the detachnent of the base nmenber 73, the
bi asi ng nenber 72 assunes the posture shown in Fig. 26(b). In this state,
the base nenber 73 is in a space in the groove portion 34 other 10 than
the space in which the biasing nmenber 72 is present. However, in this

state the bagg g TemRAn) 73 thd balsd! flchiee W3t Bnt PRiBRObEEbIAG BOELEON 72C oOf
the biasing mer 72 in the groove portion 34 as will be 15 seen from Fig.

26(b). This Arapedtald eyerheh®ighingi asirbgrf 02césed¢spadced ihethase
menber 73 by the biasing nmenber 72 has been renoved, the base nenber
cannot nove Hheelotion theigatedeb$4anbatrrpwstavaecpenitipy gEnvbeehby t he

bi asi ng menber 72. This is of 20 inportance when the_ slide connection

devi ce 71 isidsemecelvashaqi@aindriome drat HhedptasingHeenpkee 52-
extends vertically fromthe floor, and the_  gravit tiﬁnal force acts on the
base poBtionFiZ-of6 Wi dF Ro BieEs FEctdPBal TieXePfe§PeABLBPYPNgl y, the

portion 34 in this state. With the detachment of the
base member 73, the biasing member 72 assumes the
posture shown in Fig. 26(b). In this state, the base
member 73 is in a space in the groove portion 34 other

10 than the space in which the biasing member 72 is
present.

However, in this state the base member 73 can
interfere with the projecting portion 72c of the
biasing member 72 in the groove portion 34 as will be

15 seen from Fig. 26(b). This means that even though
biasing force exerted on the base member 73 by the
biasing member 72 has been removed, the base member
cannot move freely in the groove 34, but its movement
is limited by the biasing member 72. This is of

20 importance when the slide connection device 71 is used
in the groove portion 24 of a pole 2. The pole 2
extends vertically from the floor, and the
gravitational force acts on the base portion 72 on
which no biasing force is exerted. Accerdingly, the

25 base member 73 can fall down to the lower portion of
the pole 2. However, by setting the slide connection

device 71 in the groove portion 24 while arranging the



25 base nenber 73 can fall down to the |ower portion of the pole 2.
However, by setting the slide connection device 71 in the groove portion
24 while arranging the 67 projecting portion 7Th or,, the downside and the
projecting portion 72c on the aps;idee fRe fall c. the base. ;e,.enber 73
can be avoi ded for sure by the above described limtation of novenent of
the base. neither 73 5 by the projecting portion 72c. After the biasing
force exerted on the base nenber 73 by the biasing xaernt;ei '72 has been
renoved, it is possible to fix the slide connect::i.on. device 71. by
taki ng out the base nenber 73 t:.hr.ough the opening 10 port:-ion 33,
cr:oving the biasing nenber 72 t% a different position and inserting the
base nember. PESIERES NG EOTGEEY d 2o Shexgowagidgarhd &€t, a description
wi |l be made_of .,a nethod of . joining a,.short heam4 t pale at sone
position 15 PHENESHIPY PRETISEd §i%ﬁbﬁﬁﬁeufswgﬁh F&Pe%?ﬁ%eg otgﬁa. 27- As
shown in Fig , I ng t rt en;...4 0 ed by neans
of the aboveb é%b?%@@ggﬁgﬁn%gﬁ gflggfag%g'fﬁg %PF eb?g%ﬁ%b??§ﬁ%3evice 71
Speci ficallygadh8psld : ' ef@nfl oS + ' Ahg 20
groove porti E)jrtla 24 (??‘itﬁ'g'“%%;&gq%ﬁ %rft ewaeg%\l}g %sghgg%%%ﬁaﬂﬁ%% and fixed at
an arbi trarypRO%Hel @toiER@And hR-tSeN t72Ream 4 on which the joint 51 and
the joint 52 are attached is connected to the slide connection device 71
usi ng the through hékes ehthkipeiny Fdrasdekbetedr ew the base member

73 by the biasing member 72 has been removed, it is
possible to fix the slide connection device 71 by
taking out the base member 73 through the opening

10 portion 33, moving the biasing member 72 to a different
position and inserting the base member 73 into the
groove portion 24, 34 again.

Next, a description will be made of a method of

joining a short beam 4 to a pele 2 at some position

15 thereon in the space structure 1 with reference to Fig.
27. As shown in Fig. 27, the pole 2 and the short beam
4 are connected by means of the above described joints
51, 52 and the slide connection device 71. Specifically,
the slide connection device 71 is inserted into the

20 groove portion 24 of the pole 2 in the above described
manner and fixed at an arbitrary position. Then, the
short beam 4 on which the joint 51 and the Joint 52 are
attached is connected to the slide connection device 71
using the through holes of the joint 51 and the screw

25 holes 73b of the siide connection device 71.

Next, a description will be made how to mount a

projector 8 on a beam 3 in the space structure 1 with



25 holes 73b of the slide connection device 71. Next, a description wll be
made how to nount a projector 8 on a beam 3 in the space structure 1 with
68 reference to Figs. 28(a), 28(b) and 29. As shown in pigs. 28(a) and
28(b), the projector 8 is nounted on t beam 3 by neans of joints SD, 81,
The above described slide connection d ce 71 is inserted into 5 the
groove portion 34 on the vertically lower side of the beam 3 in advance.
in other words, the projector 8 is nounted on the beam 3 in a suspended
manner by attaching the joint 90 and the joint 81 to the screw holes 73b
of the slide connection device 71 in the 10 fixed state in the groove
portion 34 and attaching the projector 8 to the joint 81. Here, a

descri ption \%fgep%é@%eoéljéﬁﬁt {SHct Lgee{bgofPPS%%g_oigﬁssﬁgugng 81 with

reference to i's “of ape. e upper ﬂorizontm

portion 15 8GH dderdpfaamd rz's)ftgh, hale o3P cRiorvigded RRhtielS onbot h ends.
The joint 80 also has a vertical portion 80d extending dowwardly fromthe

center of theHwrheont3lby peFdnoroB0fpintie swer Bilcal Ther kbowe 80d is of a
rect angul ar col unmm shape and has ei ght screw holes on 20 four side
surfaces, thadescritsst exliid esoriatwion kisvicenlalispdnsieatetdhdénéof and
screw hol es 80e on the |ower portion thereof- The joint 81 has a base
plate &la orthshi@rearre Rpfdompatd ion thle asptdcadtdar 19wes sadepefatt ached

and two angl e adjustnent, plate 8l b provided )
the beam 3 in advance. In other words, the projector B

is mounted on the beam 3 in a suspended manner by
attaching the joint B0 and the joint 81 to the screw
holes 73b of the slide connection device 71 in the

10 fixed state in the groowve portion 34 and attaching the
projector B to the joint 81,

Here, a description will be made of the skructure
of the joints 80 and 81 with reference to Fig. 29. The
joint 80 is of a T-shape. The upper horizental portion

15 80b thereof has through holes 80a provided near its
both ends. The joint 80 alsc has a wvertical porticn 80d
extending downwardly from the center of the horizontal
portion 80b. The vertical portion H0d is of a
rectangular column shape and has eight screw holes on

20 four side surfaces, that is, screw holes B0d on the
central portion thereof and screw holes 80e on the
lower portion therecof. The joint Bl has a2 base plate
Bla on which the upper portion of a projector B is to
be attached and twe angle adjustment plate 81b provided

25 parallel to each other on the bhase plate Bla. Each of
the angle adjustment plate Blb has an arc-shaped

adjustment slot 81c provided therethrough. The angle



25 parallel to each other on the base plate Bla. Each of the angle

adj ust nent plate 81b has an arc-shaped adjustnent slot 81c provided

t heret hrough. The angle 69 adjustnent -late Slc al so has a suppoft sl ot
Bld provided on the |lower portion theré¥, in the joints BO, 81 having

t he above d:scr:ihccd structure, the vertical portion 80c of the joint 80
is 5 inserted between the two angle adjustnent plates em Screws are
screwed into screw holes OO provided on the central portion of the
vertical portion OCc through the adjustnent slots $lc of the joint 81. In
addition, screws are screwed into the screw holes W provided on 10 the

| ower portion of the vertical portion 80c through _the bottom portion of

the support Sbiwtgent mate Flcsedsa has § surPgids silsite 816! change the

position of the .jﬁ%gt &t%.r | ative ththe joint Si by swinging it about

the | ower scrE&W B S PPN (HHSFSF 15 arbitrary position by

LGt eni g Lhe, Sor e B (R post ACHAG LME O LRLR S0 SRS Pave
2oL AR TS 0L T 0, W RSB R musrended
1o ncar, PRIHIND datesil s 00 e S BBR e 0 2052l
sel ectively Eim@sOR@<Ofscrewed into screw holes 80d provided on the
central portion of the wvertical portion 80c¢ through the
adjustment slots 8le of the joint 8l. In addition,
Screws are screwed into the screw holes 80e provided on
10 the lower portion of the vertical portion B80c through
the bottom portion of the support slots Bld. In this
structure, it is possible to change the position of the
joint 80 relative to the Jjoint 81 by swinging it about
the lower screw holes 80e, and to retain it in an
15 arbitrary position by tightening the screws. By fixedly
attaching the joints 80, 891 that have been adjusted to
a desired position to the slide connection device 71,
it is possible to fixedly mount the projector B on the
beam 3 in a suspended manner with an adjusted tilt
20 angle.
Each of the four side surfaces of the vertical
portion 80c has screw holes 80d, 80e. Therefore, ik is
possible to change the orientation of the prejecitor §
by an angle of 90 degrees by selectively using one of
25 the two pairs of surfaces of the vertical portion Bic
in coupling the joint 80 and the joint 81 as shown in

Figs. 28¢{a) and 2B(b}.



25 the two pairs of surfaces of the vertical portion SOc in coupling the
joint 80 and the joint 81 as shown in Figs. 2S#aj and 28(b) 70 A flat
panel such as a screen 8or a glass plate, nay be attached to a pole 2 or a
beam 3 in a manner as shown in Fig. 30,.if desired. Specifically, one of

pi eces of mounting hardware 91, 92 (or a back piece 91 5 and a front piece
92) for holding the panel therebetwe-en to nount it is fixedly attached to
a slide connection device 71 that is in the fixed state in the groove
portion 24, 34 of a pole 2 or a beam 3 using a bracket that can be fixedly
attached to the screw holes 10 73b of the slide connection device 71 by
screws. Thus, the plate is attached to the pole 2 or the beam 3 at a

desired position. ﬁ;gg&@rﬁgyegfsﬁchlgg Qagﬁgegﬁc?-g§ 8 g3s56ep18te! a gl ass

plate will be descri etail later. he spaCe structure having

the above desfyy efh Htaddladl o ial polecdsbhy apBasidize inwat hahheruse of the
slide connection device 71, to connect an additional pole 2 to a beam 3 or

change the pegidironnofrign &@oreddy desimaedct esppoi EScdhly, isnalsd the case
wi th connection 20 of a pole 2 and a short beam 4 and with connection of
beams 3 by ngHmses afhequoitiry G@rdesrandle222Ados eoheckt piesanple, it is
assuned here that to wupdate a projector 8 as an information apparatus used
in the $pace asid dctfipoatl piisewn %21 Fog. heldipg §he panel
therebetween to mount it is fixedly attached to a slide
connection device 71 that is in the fixed state in the
grogove portion 24, 34 of a pole 2 or a beam 3 using a
bracket that can be fixedly attached to the screw holes
10 73b of the slide connection device 71 by screws. Thus,
the plate is attached to the peole 2 or the beam 3 at a
desired position. Attachment of a flat panel such as a
screen 8 or a glass plate will be descxibed in detail
later.
15 In the space structure having the above descried
structure, it is easily possible, with the use of the
slide connection device 71, to connect an additional
pole 2 te a beam 3 or change the position of an already
connected pole. This is also the case with connecticn
20 aof a pole 2 and a short beam 4 and with connection of
keams 3 by means of the joints 60, 61 and 62.
As a concrete example, it is assumed here that to
update a projector 8 as an information apparatus used
in the space structure 1 shown in Fig. 1, it is
25 replaced by a new projector BQO. The new projector BOO
has a focal length longer than that of the previous

projector 8 and is heavier than it. In this case, an



25 replaced by a new projector B00. The new projector 900 has a focal

| ength | onger than that of the previous projector 8 and is heavier than
it. Inthis case, an f1 additional beam 300 is provi ded between beam 3b
and beam 3f in the space structure 1 udilng the joints 60, 51 and 62. In
addition, a pole 310 is additionally provided to su.ppo:r,t: d;:I:t
connecting portion of the bean 5 300 and the beamif usi.nqg the slide
connection device 71 to add strength. in the space: structure 1 according
to the present invention, a pole (s) 2, a beam(s) 3 and/or a short
bean(s) 4 that constitute it can be added or the position thereof can be

changed easily, 10 ,upon variouys occas.io  to ch as. repl ac nt of an

i nformati on éﬁ?&r‘%ﬁﬁ@%e{i’é‘b&qoﬂé& FEHOFile mimﬁgﬂ%ﬁ the space
structure | shown 4. .Fi 1 can also b constructed.,using the ove

descri bed polsnee(a§'} ifn %%@arﬁpﬁc% = C%r‘i‘d:ret qbé‘fﬂﬁ% q:l'el r TS n@?i on. Sone
exanpl es t hergof ho ln:EL.as o] .o I : a space
structure 10 ﬁ%ﬁiﬁgﬁcoﬁgt?ﬁgfgéogy 8négl%oFgég%STéagﬁgaggggggitructure

100 are att aghef editsPlaiprkdl aid %otrﬁ@c%ijrﬁzgdﬂ:i%ﬁ e hese

el enent , 20_the_above Qesc ibed_slide connectio devices 71 are used,
t her eby graki rmg tarRPIFD R 4P FA Xudity dhed!Aav dE0 boraidititeg tahligel02 at

arbitrary positions on the pole '"fie 4 Fig- 33 shows a disk-1ike base
plate 103 as 74 Basexdd strength. In the space structure 1 according

to the present invention, a polefs) 2, a beam(s) 3

and/or a short beami{s) 4 that constitute it can be

added or the position thereof can be changed easily

10 upon various occasions such as replacement of an
information apparatus.

As described before, structures other than the
space structure 1 shown in Fig. 1 can also be
constructed using the above described pole({s) 2,

15 beam{s} 3 and short beam{s}) 4 in combination. Some
examples thereof are shown in Figs. 32 to 35. Fig. 32
shows a space struckture 100 that is constructed by one
pole 2. To the space structure 100 are attached a
display 101 and a table 102. In attaching these element,

20 the above described slide comnection devices 71 are
used, thereby making it possible to fix the display 101
and the table 102 at arbitrary positions on the pole 2.
Fig. 33 shows a disk-like base plate 103 as a base
support for the pole 2. The diameter of the base plate

25 103 is determined in accordance with the length of the
pole 2 and the weight of the articles fixedly attached

Eo it.



support for the pole 2. The dianmeter of the base plate 25 103 is

determ ned in accordance with the I ength of the pole 2 and the wei ght of
the articles fixedly attached to it 72 Fig. 34 shows a flat space
structure 200 constructed by two poles and two short beans 4. The poles
2 and the upper short beam 4 are connect&d using the above described slide
connection device 71. The 5 poles 2 and the | ower short beam 4 are
connected using anchor bases 201. The anchor base 201 is a joint attached
to an end face of the pole 2_ The anchor base 201 can be attached to the
short beam 4 on which the aforenentioned joint 52 is attached, via the 10
af orenentioned joint 51. Since a flat structure like this space structure

200 can easily fal bjdowg, sHRRArL FegPeLsSa”292-p5,,8heWe 204 Fig. 35 are
attached to the sidég g? t he anchor bas%g 20? tﬁat are not used in

attachnment te@dnRerskeel by keaMpélelhe asnEPewb ERBRErEe2fd 4ltarHewd to the
poles 2 can prevent the space structure 200 fromfalling dowm. <Second

Enbodi nent > Adleace ahadt thanupeetsetiors bhamspaaeestouneoted lusiegcri bed in
the first enmbodiment will be described 20 with reference to draw ngs. Fig.
36 shows a cahiei gboaki descicibebr adédeeconnengionedbricea’br ad&onnection
menber and a brace structure 5 using themaccording to the present
i nventi &n. A®oles 2 and the lower short beam 4 are connected using
anchor bases 201. The anchor base 201 is a joint
attached to an end Face of the pole 2. The anchor base
201 can be attached to the short beam 4 on which the
aforementioned joint 52 is attached, via the
10 aforementioned joint 51.
Since a flat structure like this space structure
200 can easily fall down, support members 202 as shown
in Fig. 35 are attached to the sides of the anchor
bases 201 that are not used in attachment to the short
15 beam 4. The support members 202 attached to the poles 2
can prevent the space structure 200 from falling down.
<Second Embodiment>
A brace that can be used in the space structure 1
described in the first embodiment will be described
20 with reference to drawings.
Fig. 36 shows a configuration of a brace receiving
member, a brace connection member and a brace structure
5 using them according to the present invention. As
shown in Fig. 36, the brace structure 5 according to
25 the present invention iz constructed by two braces 430a,

430b arranged crosswise, brace connection members 420a,

420b attached to both ends of the braces 430a, 430D,



shown in Fig. 36, the brace structure 5 according to 25 the present
invention is constructed by two braces 430a, 430b arranged crossw se,
brace connection menbers 420a, 420b attached to both ends of the braces
430a, 430b, 73 and brace receivVving nmenbetr s 410 attached to the brake
connection -nenbers 420a, 420b. The brace receiving weer 4410 is attached
to a pole having a rectangular frane structure or the like Referring to
details of the configuration of the braces 430a, 4330be one brace 430a is
connected to the hooks 41la that are depicted as the front R de hooks of
the brace receiving nenbers 410 (see the upper left nmenber in Fig. 3) by
means of the1§§ ce connect,i gn nmenbers 4203tj 4201._ The other 10 brace 430b

is connectﬁdac t qeséecﬁlgrs'% 1% o actﬁé‘{f‘re‘éké?} c AT Sweat her s
410 . i Fi 6

dlo (See e Loy ISIL N At 6030 Bl ol e
state in whi ¢ hhs oG Qs %Q?hagk%gf;kﬂ?cae'ﬁ’chle@lﬂe%ﬁl%e% Mg an open

portion is oriented upward, on e referred to as

hook 41la anceidfifs d1QQetQRet R rdighty mid | Rereelenhedot @eraingoks411b. in

this enbodi ment, spiral threads provided on the réspective end portions of
each brace 430 bl qure 0 @fmathd meiddLrema, spi3ml, dreidars.

Accordingly, two types of brace connection nenbers, to be connected
t hereto, havidiifra S rainrcmtead € o arhee hdakdi ffler eyttat g alepdigteet i ons are
prepared. To distinguish the two
as the front side hooks of the brace receiving members
410 (see the upper left member in Fig. 36) by means of
the brace connection members 420a, 420b. The other
10 brace 430b is connected to the rear side hocks 411a of
the brace receiving members 410 (see the lower left
member in Fig. 36) by means of the brace connection
member 420a, 420b. In this embodiment, when seen in the
state in which the end of the brace receiving member
15 410 having an open portion is oriented upward, the hook
on the left will be referred to as hook 411a and the
hook on the right will be referred to as hock 41ib. In
this embodiment, spiral threads provided on the
respective end portions of each brace 430a, 430b are
20 formed in different spiral directions. Accordingly, two
types of brace connection members, to be connected
thereto, having spiral threads formed in different
spiral directions are prepared. To distinguish the two
types of brace ccnnection members easily from their
25 appearance, one type of brace connection member 420a is

marked with a2 line.

As per the above, Lthe brace structure 5 according



types of brace connection nenbers easily fromtheir 25 appearance, one type
of brace connection nenber 420a is marked with a line, As Per the above,
the brace structure 5 accardinax 74 to this enbodinent is provided with
brace receiving menmbers 410 each of whigh has hooks 41la and 411b

arranged side by side, whereby the braces 430a and 430b are arranged
without interfering with each other- Thus, 5 reinforcenent of a rectangul ar
frame structure can be realized. In the follow ng, the brace receiving
menber 410 and the brace connection nenber 420a, 420b that constitutes

t he above described brace structure 5 will 10 be described in nore detai
wth reference to drawings. Fig. 37 is a perspective view of the brace

recei ving menhery KD Sarifdit LY YR wIRIE R H W AldeOReceAgisgown in this
drawi ng, the brace receiving nmenber 410 according to this enbodinent is

conposed of andwdsers U pleaich 4D wiridbi oRlss bbke A1dadhhl @neki ded on the
base plate 415- The hooks 41la and 411b are arranged side by side with a
pr edet er m nedfastgett e itdee tabetiwkg n vretebyr ithet &daicest H80sarpddidBEbt i on.
Wth this structure, in a diagonal pair of brace receiving nenbers 410,
the 20 front &telatsriged widhaudt dsderimring withheaghhethegi aghms. pair of
brace receiving nenbers 410, the back side hooks 411b are used, so that it
i s possidbl e (HFHHCTIENEN: Aled LFGE U IATGF SRS SFINFPRE FBRt BRgul ar

realized.

In the following, the brace receiving member 410
and the brace connection member 420a, 420b that
constitutes the above described brace structure 5 will

10 be described in more detail with reference to drawings.

Fig. 37 is a perspective view of the brace
receiving member 410 according to the present invention.
As shown in this drawing, the brace receiving member
410 according to this embodiment is composed of a base

15 plate 415 and hooks 41l1a and 411b provided on the base
plate 415. The hooks 4lla and 41ib are arranged side by
side with a predetermined distance therebetween and
oriented in the same direction. With this structure, in
a diagonal pair of brace receiving members 410, the

20 front side hooks 411a are used, while in tkhe other
diagonal pair of brace receiving members 410, the back
side hooks 411b are used, so that it is possible to set
the braces 430a and 43Cb easily in the rectangular
frame struckture while preventing them from coming into

25 contackt with each other. Furthermore, by using the
brace receiwving members 410 according to the present

invention, it is possibly not only teo set the braces



frame structure while preventing themfromcomng into 25 contact with each
other. Furthernore, by using the brace receiving members 410 according to
the present invention, it is possibly not only to set the braces 75 4. 30a
and 430b easily in the .rectaagu.far frafe structure, but also to achieve

sufficient strength mﬁthout depending on the skill of the builder of the
structure, since the of the two braces 430a, 43Glb used 5 in a cross
pattern is achieved. aas illustrated 4r, :hiqg_ 37, the brace receiving n;

"mner 410 according to this enbodinent is further provided with a hole
413 through which a securing neither such as a bolt is to be inserted,

tongues 412 10Q_and a 0 shaped qpen portion 416. Thus, ossible to
fix it on a 8P@ age. 18Rk PrRd Iﬂs¥9ﬁ| %F%&Riﬁ?rﬁfam%nﬁg?ugﬁfﬁaas a

bol h le, 413.. Th h

ol ¢ nroush e bl 413, Thc.  S0Bues, 417 £a0, hepuasty L pos! ) oning e

providing in Sgéﬁﬁﬁ rSﬁeéﬁéssk?ﬁ g %ﬁépﬁﬂg &Qrt?E tPQ”QEEﬁ fidfe arranged
? er epe e

with a predeté nlne 947St ance ween a ong ongltu I na

direction ong %HEe PﬂéepQQlﬁ\@bﬁbn%thb{:ﬁ etﬁecskxbag g8pher 41488 L8e&O be
fixedly attac I'n addition providing the U 20 shaped open portion

416 in he | @agit udbaal byreepRrispakhiegeal the base plate 415 as shown to
Fig. 37, the weight of the brace receiving nenber 410 can be reduced.
Furt hernore, by prawiilhgstxetéd shapEgopdh, poht i onaddbreceiving

member 410 according to this embodiment is further

provided with a hole 413 through which a securing

member such as a bolt is to be inserted, tonguss 412

10 and a U-shaped open portion 416. Thus, it is possible
to fix it on a pole or the like by inserting a securing
member such as a bolt through the hole 413, The tongues
412 can be used in positioning the brace receiving
member 410 on a pole for fixation by, for example,

15 providing in advance recesses that correspond to the
tongues 412 arranged with a predetermined distance
therebetween along the longitudinal directicon on the
pole on which the brace receiving member 410 i5 to be
fixedly attached. In addition, by providing the U-

20 shaped open portion 416 in the longitudinally upper
portion of the base plate 415 as shown in Fig. 37, the
weight of the brace receiving member 410 can be reduced.
Furthermore, by providing the U-shaped open portion 416
on the side toward which the ends of the aforementioned

25 hooks 41la and 411b are directed, the orientation of
the brace receiving member 410 cor the orientation of

the hooks 4lla, 41lb can be easily judged by checking



on the side toward. which the ends of the aforenentioned 25 hooks 41la and
411h are directed, the orientation of the brace receiving nenber 410 or
the orientation of the hooks 41la, 411b can be easily judged by checking
76 the position of the open portion 413.' Figs. 38(a) to 38(c) show the
brace receiving nenber 410 according t %Iﬂ s enbodinent. Fig. 36(a) is a
pl ane view, Fig. 38(b) is a side view, and Fig. 38(c) 5 is a cross
sectional view taken along line A(r)Ain Fig. 38(a). As will be seen in
Figs. 38(a) and 38(b), the hooks 411la and 411b are provided on the base
plate 415 wth a certain distance d therebetween. It is preferred that
the distance d be larger than the dianeter of the 10 braces 430a, 439b so

t hat cont act ,f Qs : i tth each ot her can be
the %ﬂ%lﬁﬁﬁﬁ?tﬁ@qgﬁg% eg?%?ﬁg 430k 1%,

prevented. Referring to the ook 41la, 411b as shown in Fig.

38(b), it has a bagegrQrtigqa)dtbatsneyvided @Ret Beabaseechldigg4lsS and a
curved portion 411a2 that extends from 15 the base portion 411al to an end
portion 4llatembexr 4QWr \&etorelimer to nhdddiembedimantoperigorité pm) 4ldad
extending toward the curved portion 411a2 is provided between the base
portion 4llatd pienehoriend pogt.i 88 (411ia3a skuet hiewenbodi Feat , 3BKe) hooks
411a, 411b and the 20 base plate 415 are fastened together using a
fasteni /g néERbér FoFs Festiaordi ddepoiaksn aflonAelingt Anfnglt KeHber 414

roj ects beygnd the backside surface, of _the e plate 415. B roviding a
PecLss CorrggﬁdﬁdkngﬂF0W1l be seen in Figs. gg?a}pané 38&%), éhé) 9

hoocks 41la and 411b are provided on the base plate 415
with a certain distance d therebetween. It is preferred
that the distance d be larger than the diameter of the
10 braces 430a, 430b s0 that contact of the brace 430a and
brace 430b with each other can be prevented. Referring
to the shape of the hook 41la, 41lb as shown in Fig.
38(b), it has a base portion 411zl provided on the base
plate 415 and a curved portion 4lla2 that extends from
15 the base portion 411al toc an end portion 411a3 in a
curved manner. In addition, an open portion 41lad
extending toward the curved portien 411aZ is provided
between the base portion 411al and the end portion
411a3. In this embodiment, the hooks 411a, 411lb and the
20 base plate 415 are fastened together using a fastening
member 4i14. The backside portion of the fastening
member 414 projects beyond the backside surface of the
base plate 415. By providing a recess corresponding to
the backside portion of the fastening member 414 on the
25 surface of the pole to which the brace receiving member
410 is to be fixedly attached, it is possible to

position the brace receiving member 410 on the pole



t he backsi de portion of the fastening nmenber 414 on the 25 surface of the
pole to which the brace receiving nenber 410 is to be fixedly attached, it
is possible to position the brace receiving nmenber 410 on the pole 77

nmore precisely utilizing the backside' p8ffi _on of the fastening nenber 414
in addition to the tongues 412. N.gs. 39(a) and 39(b) show the brace
connection neErhe:r 420a, 420b according to this eribodiutente Fig,
omEect:ion 39(a) is a perspective view of the brace neither 420a, 42Db
according to this enbodinent, and Fig, 33(b) is a cross sectional view
thereof. As shown in Fig. 19(a), the brace connection nenber 420a, 4201
ac.:corri:3.nap to enbodi nrent has an engaglng portion 10 42.1 for. engaging
e hook 1] .7, wrmprbcgﬁeémmélrze@@i iheg baggsdle "poeisndod thengt h

adj ustnment. pa:e: on 42 to be connected with a_brace 430a 430h ko ; dji
st the Iengtﬁasﬁﬁnﬁﬁg EPE@SI4§64 irgepditiophite Shendrnausst 41€ne engaging

ort 421 t he_f f 15 f dl ttach
bet veen a pa:p of B, :BirS RendebT,zoan EEbeIEEFEIe)ﬁgpﬁ%?ﬁFPE}Ct her et o.

bl O A T S WY 8
200 019 o oA e BepRlspiichace ohdiot shd Bk usabetberrsce 4300,
so that it Cﬂﬁn@%&aggﬂ% lqlzmd -acr &fnd Neo SPhi&l embodiment, and Fig.
3%2(b) is a cross secticnal view Lhereof. As shown in
Fig. 39(a), the brace connection member 420a, 420b
according to this embodiment has an engaging portion
10 421 forlengaging a hook 411a, 411lb of a brace receiving
member 410 and a length adjustment porticn 423 to be
connected with a brace 430a, 430b te adjust the length
of the brace 430a, 430b. In this embodiment, the
engaging portion 421 in the form of a rod-like member
15 is fixedly attached between a pair of plate-like
members 422a, 422b perpendicularly thereto. As shown in
Fig. 39(b}, the length adjustment porticn 423 has a
bore, and a spiral thread complementary te one of the
spiral threads {coupling portions) formed on the
20 surface of both end porticns of the brace 430a, 430b is
provided on the inner circumferential surface of the
bore so thakt it can engage said one of the spiral
threads. With this feature, it is possible to adjust
the length of the brace 430a, 430b easily by rotating
25 the brace 430a, 430b and the brace connection member
420a, 420b relative to each other. The spiral direction

of the spiral thread provided on the length adjustment



threads. Wth this feature, it is possible to adjust the length of the
brace 430a, 430h ean:i.l.y by rotating 25 the brace 430a, 430b and the
brace connecti.cnn. xnaer 420a, 1120b relative to each other. The spiral
direction of the spiral thread providﬁ% on the length adjustnent 79
portion 423 of the brace connection ne r 420a is different fromthat of
t he brace connection nenber 420b in accordance with the feature that the
spiral directions of the spiral threads respectively provided 5 on the
surface of both end portions of each brace 430a, 430b are different from
each other. Fig. 40 is an enlarged view of the brace structure 5 according
to the present invention that is used in the space structure 1 shown in

Fig. 1. As sho | n %gi ?tlﬂe tbhreacbr tg_%tnu;n%m?)egcggggl Rg to this

enbodi ment a“‘space s constructed’in an office to

ffectivel t 430
effectively r é.a]?ﬁ: &Q{aﬁ:o(ﬁ(f; Lté‘il{le‘ig‘?‘ran%g X?\ﬁn@%&@%ﬁ m@Rnkbhe sbpaces a

and 430b respectlv t he correspondi ng

brace 15 recanlartﬂ:dﬁmiﬁfeS ‘l-ﬁ.l:@l \the e diirdc ehaenneet sps ra@nbers  420a and
420b, it is possible to arrange the braces 430a and 430b while preventing

t hei r cont actdiwddtigach ofother spiedl, thréaser irpperbiivklybproaddedf how to
20 construct the brace structure 5 according to this enbodinment with
ref erence todii che3GurFacenc A®oth rsid poadricbsacd rechi biragenddBars 410
are fixedly attached
430b are different from each other.
Fig. 40 is an enlarged view of the brace structure
5 according to tha present invention that is used in
the space structure 1 shown in Fig. 1. As shown in Fig.
10 1, the brace structure 5 according to this embodiment
can be used in a space structure 1 constructed in an
office to effectively reinforce the space structure 1.
By connecting the braces 430a and 430b respectively to
the hooks 41la and 411b of the corresponding brace
15 receiving members 410 via the brace connection members
420a and 420b, it is possible to arrange the braces
430a and 430b while preventing their contact with each
other.
Next, a description will be made of how to
20 construct the brace structure 5 according to this
embodiment with reference to Fig. 36, 37 and 40. Firsct,
four brace receiving members 410 are fixedly attached
on the poles 2a and 2g. It is preferred that recesses
corresponding to the tongues 412 (see Fig. 27) are
25 provided in advance on each pole 2a, 2g with a

predetermined distance. This makes it possible to

easily position the brace receiving members 410 by



on the poles 2a and 2g_ It is preferred that recesses corresponding to the
tongues 412 (see Fig. 37) are 25 provided in advance on each pole 2a, 29
with a predeterm ned distance. This nakes it possible to easily position
the brace receiving menbers 410 by fitti’®g the tongues 412 into the
recetses. The brace receiving nenbers 410 may he fixedly attached on the
pol es 2a, 2q using fastening nenbers such as bolts. The brace receiving

| aenber5 410 attached on the upper 5 portions of the poles 2a, 2g are
oriented in such a wa.y that the ends of the hooks face upward. The brace
recei ving nmenbers 410 attached on the | ower portions of the poles 2a, 29

are oriented ,i.n,such way that t .ends of the hooks f% e douwnward, in
ot her words, rlt#étlﬂ? E&';?céy";“@d’é-‘ﬁ/i e e A% TR 8= %ar e g?t CRER at

di agonal posi.tj Qr th f one Lrace 4 are oriented

t hegdi r ecltO i onrtsdc%ggl&gﬂ g‘tet"%%é:ascﬁﬂq%t"%é’r% iﬁ@%@e%&gggg@%& \Fﬁlr?g menber

410 accordi ngy it iy S m@dﬁe'ﬁaéﬁrﬂgﬁvﬁ%ﬁe‘yﬁé %ﬂa&] %efbcﬁ‘i:r 1opp416, 15

the vertical "orientations thereof can eas I st1ngui shed. After

attachnert ofrifie BiRGA vieer MU LMY Sitthtiidd dpamolgpedd. 29 is

finished, the braces 430a, ~ 430b are connected to the bracé receiving
menber s $410. pArtQuserd ehe flerarza,n 2h R-a3® ranRi4d) 1 aaetd 3Dkay anong

the braces 430a, 433b that are set in a cross pattern, is connected with
t he hook 411ikheft tine empisr ofl éfite (iooks dRce3@paad:di0) Theabeacecei vi ng
menber 410 recelving members 410 attached on the lower portions of
the poles 2a, 2g are oriented in such a way that the
ends of the hooks face downward. In other words, the
10 brace receiving members 410 that are akttached at
diagonal positions or at both ends of one brace 430a,
430b are oriented in the directions opposite ko each
other. Since the brace receiving member 410 according
to this embodiment is provided with an open portion 416,
i5 the wertical orientations thereof can be easily
distinguished.
After attachment of the brace receiving members
410 to the poles 2a, 2g is finished, the braces 430a,
430b are connected to the brace receiving members 410,
20 One end of the rear (in Figs 36 and 40) brace 430b,
among the braces 430a, 430b that are set in a cross
pattern, is connected with the hook 411b of the upper
left {(in Figs. 36 and 40} brace receiving member 410
and the other end thereof is connected with the hook
25 411b of the lower right (in Figs. 36 and 40) brace

receiving member 410 respectively via the engaging

portions 421 of the brace connection members 420a, 420b.



and the other end thereof is connected with the hook 25 4111b, of the | ower
right (in Figs. 36 and 40) brace receiving nmenber 410 respectively via the
engagi ng portions 421 of the brace connection nenbers 420a, 424b. 00

After connection of the brace 430b is'figished, the front (in Figs_ 36 and
40) brace 430a is connected in a simlar. way. In these process, the

|l ength of the brace 430a, 430b including the brace connection nenbers
420a, 5 42Db has been adjusted to be larger than the distance between the
di agonal hooks in advance, and after hooking the engagenment portions 421
of the brace connection nenbers 420a, 420b coupled to both ends of the
brace 430a, 430b on the hooks 411la, 411b, the brace 10 connection nenbers

420a, 420b apg e e 43P ort30R raheer aabedsreiatl kued, otaach other so
that the length thereof is shortened to an appropriate length that is

suitabl e in IFRigAtor@nnEilghe nEchasgwodr btaase430ausisucennienteddingat he
poles 2a, 2g. In this way, it is possible 15 to build, by an easy process,
t he brace st sumtidme: Sayt.-halnptbesdeprecéfisciem Yengflorebngm malbd n which
the braces 430a and 430b do not cone into contact with each other.

Al t hough a pHéQerr ddtentodilmsiindgothehdrpres eannegdipRvERIPEEShA40Been
descri bed, the brace receiving nenber, brace connection ég’Eer and brace

structuPe udi2R® DREMbEEE ASHUSERD: &9 bs LR5EETBERR HES PRS® but they

I nclude any %%%%e%%et % Eg%%h%& hg%&%ogh advance, and after

hooking the engagement portions 421 of the brace
connection members 420a, 420b coupled to koth ends of
the brace 430a, 430b on the hooks 41la, 41lb, the brace

10 connection members 420a, 420b and the brace 430z, 430b
are rotated relative to each other so that the length
thereof is shortened to an appropriate length that is
suitable in reinforcing the rectangular frame structure
including the poles 2a, 2g. In this way, it is possible

15 to build, by an easy process, the brace structure 5
that provides sufficient reinforcement and in which the
braces 430a and 430b do not come into contact with each
other.

ARlthough a preferred embodiment of the present

20 invention has been described, the brace receiving
member, brace connection member and brace structure
using them are not limited to those described herein,
but they include any possible combination thereof.
<Third Embodimenkt>

25 Next, a detailed description will be made of a way
of attaching a f£lat panel such as a screen 8 or a glass

plate to poles 2 and/or beams 3 of the space structure



<Thi rd Enbodi ment> 25 Next, a detailed description will be nmade of a way

of attaching a flat panel such as a screen 8 or a glass plate to poles 2
and/ or beans 3 of the space structure 8 1 1. according to the first

enbodi nent using a flat plate nounting8device Fig. 41 is a p rs.pective
view showing, a state in which flat plate nounting devices are attached to
a pale 2. Fig. 42 is a plan view showi ng the sane state. As shown in Fig.
41, each flat plate nmounting device is conposed of at'la.t. plate holding
menber 510, a bracket 90 fixedly attached on the pole 2 and an adj uster
530 set between the flat plate holding nmenber 510 and the 10 bracket 909
Here, the flat plate is a glass panel 540, which_is held by the flat plate
hol di ng menbér SsTerding to dihep|fdirs th Gminodi Mesbays 1580 & $ladnidét® to the
adj uster 530, which in turn is connected to the bracket 90. In the

i |lustrated @¥RLINGodVdQ€ts 90 are 15 respectively attached to opposite

sides of the pole 2. a two gl ass _panels 540 are arranged,on the front
side of the pole %iﬂn ggcﬁsaaWE?rFR t&HEiF1F5t5ﬁ8V1889855t3F§ &lfj acent to

cach ot SHHIHS e SR B SAC RIS £ 20 5101 s
e er " SHo°" FEIE FLELBE, 2T, RopkaR BRu2hpphsticchhstedkepepbal i

As shown in Fig. 41, each flat plate mounting device is
composed of a flat plate holding member 510, a bracket
90 fixedly attached on the pole 2 and an adjuster 530
set between the flat plate holding member 510 and the

10 bracket 90. Here, the flat plate is a glass panel 540,
which is held by the flat plate holding member 510. The
flat plate helding member 510 is connected te the
adjuster 530, which in turn is connected to the bracket
90. In the illustrated case, two brackets 90 are

15 respectively attached to opposite sides of the pole 2,
and two glass panels 540 are arranged on the front side
of the pole 2 in such a way that their lateral edges
are adjacent to each other.

As shown in Fig. 42, the flat plate holding member

20 510 is composed of a2 front plate 92 and back plate 91,
and the glass panel 540 is held between these plates.
The back plate 91 of the flat plate holding member 510
has a plurality of through holds through which a bolt
is inserted for connection with the adjuster 330. The

25 pesition at which the back plate 91 is connected with
the adjuster 530 can be changed by changing the through

hole through which the bolt is inserted. Details of the



is inserted for connection with the adjuster 530. The 25 position at which
the back plate 91 is connected wwth the adjuster 530 can be changed by
changi ng the through hole through which the bolt is inserted. Details of
the . 82 back plate 91 will be describe&Q{ater- The through holes
constitute the adjusting neans accordin o the present invention. In this
flat plate nounting device, it is possible 5 to change the nounting
position of the glass plate 540 by changing the position at which the back
plate 91 is connected with the adjuster 530 and by changi ng the axi al

I ength of the adjuster 530 without changing the position at which the
bracket 90 is fixedly attached on 10 the pole 2. Mre specifically, it is

possi bl e to ehangey dihe ioy/ioneOladds s spane! 240 Latsugh! v by

changi ng t he position of ‘connection o ack plate the adj uster

530. In addi tjAls idorstiRQts R By =taRge MeRasPagtbran ngl thhenal ass panel
540 backward and 15 forward by changing the axial |length of the adjuster

530_ Next, apieisaidtedesdriiget.i on will be nade of the flat plate holding
menber 510, the bracket 90 and the adjuster 530 that constitute the flat
pl ate nounting 20Idethde Fl@twplilbhteemenendingtdediaws njs. iFi gossd3ia),
43(b) and 43(c) show the front plate 92 of the flat plate holding nenber
510. Fi @ 43(®) dhange fyhenmopndangt FtQﬁSé-tfiP@nPprB?eGQEF‘SFPéﬂFe4§(1g) is a
by changing the position at which the back plate 91 is
connected with the adjuster 530 and by changing the
axial length of the adjuster 530 without changing the
position at which the bracket 80 is fixedly attached on
10 the pole 2. More specifically, it is pcssible to change
the position of the glass panel 540 laterally by
changing the position of connection of the back plate
91 and the adjuster 530. In additiom, it is possible to
change the position of the glass panel 540 backward and
15 forward by changing the axial length of the adjuster
530.
Next, a detailed description will be made ©of the
flat plate holding member 510, the bracket 20 and the
adjuster 530 that constitute the flat plate mounting
20 device 510 with reference to drawings.
Figs. 43{a), 43{(b) and 43{c) show the front plate
92 of the flat plate holding member 510. Fig. 43({a) is
a front view of'the front plate 92, Fig. 43(b} is a
rear view of the front plate 92 and Fig. 43{c) is a
25 cross sectional view taken along line B-B in Fig. 43{a).

As shown in Fig. 43{a), the front plate 92 has two

holes 512 provided in the vicinity of the longitudinal



rear view of the front plate 92 and Fig. 43(c) is a 25 cross sectional view
taken along line 9-Sin Fig. 43(a). As shown in Fig. 43(a), the front
plate 92 has two holes 512 provided in the vicinity of the |ongitudinal 83
center line thereof with a predeterrei hd® di stance there between, through
whi ch screws serving as fastening nenbers are to be inserted to fixedly
attaching the front plate to the gl ass panel 540, One end of the 5 front
plate 92 has a sem -circular shape. By this feature one can easily know
the orientation of the front plate 92 As shown in Figs, 43 (b) and 43(c),
a plurality of recesses are provided of the backside of the front 10 plate
92. This helps in requcinqlthe wei ght of the front plate 92 and enhancing
its strengt h.CaMHddiitNoihere gl sl e iRk ade fadrided 1968 anaf ditsiteary to

t he shape of the scr head is also provided to prevent the head of the
screw i nsert & FHRD %‘Fﬂﬂ 5’15'?“?1} (ﬁﬁprp?r‘iﬁ SRTHYY 13° e surface cf

of the Tl at IILEHOIH G hHbH S0 U Y |4 CaCH T T bw of t he
back plate 9 [+0. ' ' f k _pl and Fire
4?1?0) IOi 2 g c:f ors‘ghgd7 1;5‘6'(:((%3?%6”;1%\/{9;,\/ 2 é(r?\]\gaoosn%d]'lei %%C-E Elc?tr?%ﬁ%ére 44( a)l. it

w11 be sindersignd gihate 1P HE@ e Oy dhes baglopdl aby hipy esented as

Fig- 44(a) shows the surface of the back plate 91 that i's to be in contact
with the feature one can easily know the orientation of the

front plate 92.
As shown in Figs. 43(b) and 43(c¢c), a plurality of
racesses are provided on the backside of the front
10 plate 92. This helps in reducing the weight of the
front plate 92 and enhancing its strength. In addition,
@ head receiving recess 512a complementary to the shape
of the screw head is also provided to prevent the head
of the screw inserted into the hole 512 from projecting
15 beyend the surface of the front plate 292,
Figs. 44{za}), 44(b) and 44{c) shows the back plate
91 of the flat plate holding member 510. Fig. 44{a} is
a front view of the back plate 921, Fig. 44 (b) is a rear
view of the back plate %1, and Fig. 44{c) is a cross
20 sectional view taken along line C-C in Fig. 44(a). It
will be understood that the front view of the back
plate 91 presented as Fig. 44 {a) shows the surface of
the back plate 91 that is to be in contact with the
glass panel 540. As shown in Fig. 44{a), the back plate
25 21 has twe holes 512 provided at the positions
corresponding to the holes on the above descried front

plate 92. The holes on the back plate 91 are used in



gl ass panel 540, As shown in Fig. 44 (a), the back plate 25 91 has two

hol es 512 provided at the positions corresponding to the holes on the
above descried front plate 92. The holes on the back plate 91 are used in
84 securing it on the glass plate 540 %qld between the front and rear

pl ates by nmeans of screws. Through hol es ™ 514a, 514b, 514c are hol es used
in connecting the back plate 91 with the adjuster 530 using bolts and 4
constitute the adjusting neans according to the present invention. Wen
the back plate 91 and the adjuster 530 are connected at the through hole
designated by reference sign 514a, the glass panels 540 can be positioned
in such a way that their |ateral edges are 10 adjacent to each other in

front of the feherind 368 il (the Hiaedhanidsdinslerdl et ibmathel he ad] ust er

530 are connected at the throu hol € desi gnated by reference sign 514b,

the gl ass pl e b4hd aedie gL byimeansPeE bicaiewd.spraeedghvaylés om t he

pole 2 in the lateral 15 direction (see Fig. 49(a)). The through hol e

desi gnated Bl 4=f éldige Midm Sl dioies sedsdd iconnleetdage theabachke gl ass

plates 540 is to be nounted at positions displaced further away fromthe

pole 2 in thelafterdl widily ddtg ediurbed 330hasiage bad&se ale t hr ough hol e

514b 20 is used, nanely in the case where the distance between the glass
h

panel s 340 i $aNF PR dhenasEiustdng sleanse 2556 ingy tondhGi RFSCRES hr ough
hole 514, %%ﬂgnéﬂﬁﬁ ”%ﬁgn(%ﬁg Qéﬁugfa@g'ﬁf g&éathglggjggger 530
are connected at the through hole designated by
referance sign 51l4a, the glass panels 540 can be
positioned inlsuch a way that their lateral edges are
10 adjacent to each other in front of the pole 2 (see Fig.
41). When the back plate 91 and the adjuster 530 are
connected at the through hole designated by reference
sign 514b, the glass plates 540 can be mounted at a
position displaced away from the pole 2 in the lateral
15 direction [see Fig. 48{a)}. The through hole designated
by reference sign 514c may be used in the case that the
glass plates 540 is to be mounted at peositions
displaced further away from the pole 2 in the lateral
direction than in the case where the through hole 514b
20 is used, namely in the case where the distancs between
the glass panels 540 is to be made larger.

As per the above, by changing the through hole
514a, 514b, 5l4c used (the through holes 514a, 514b and
514¢ constituting the adjusting means according to the

25 present invention), it 1s possible to changs the
horizontal position of the glass panels 540 freely.

This is very advantageous when, for example, another



514c constituting the adjusting neans according to the 25 present
invention), it is possible to change the horizontal position of the glass
panels 540 freely. This is very advantageous when, for exanple, another

menber is placed in front of the pole' exanple, in the case where the
original design that glass panels 540 are arranged with their |ateral
edges being adjacent to each other like constituting a single wall :5 1is

to be changed to neet a later requirenment such as to provide a display
etc. on the pole. On the back plate 91 are provided a plurality of
projecting portions 515a, 515b, 515c, 515d to bays through. thin a gl ass

panel 540 to i t.. t he, gl a 10 p I.. 5410 al so are provided hol es
cor r espondi nél{ét%(]): R ﬁessgﬁparco?de%ﬂ %oﬁg:r tqafg%sh%ﬁ%ke'mgﬂf 3“9@8 1540 t hat
the gl ass pa j . ck e. 91 and the front plate
92, whereby Irtgla?d%%%e't E‘gt%fgkg%;%t%‘% Eicg%%é}lpgérl}qty a%se\Pé_'JI.EJi‘c‘t IS

preferred thaol e shanps of: the.Rhove HRAIONRLIY Yhtld ng portions
515a, 515b, 51.5ce 515d be subéiantially recténg %yw%gi hei r hei ght be

equal to the adjiacienes T Dledde dihass 1iK2l®mAS tutligPack Rlake Fhi s al so
provided with a plurality of recesses 515 This helps in reducing the 20

wei ght & thesbaek bel aftmrdednd eaeeane N@dds sidieinghent Fugh 4o is a
rear view of the back plate 91, and. 44(c) is a cross sectional view taken
al ong 'Linepcociide B glispliag) etAs shmowhs tpdlrese drawi ngs, the back plate
91 is provided with holes 512 for all ow ng
On the back plate 91 are provided a plurality of
projecting portions 515a, 515k, 515¢, 515d to pass
through the glass panel 540 to heold it. On the glass
10 panel 540 also are provided holes corresponding to
these projecting portions 515a, 515b, 515¢, 515d so
that the glass panel 540 is held between the back plate
91 and the front plate 92, whereby load on the back
plate 31 can be partly relieved. It is preferred that
15 the shapes of the above mentioned projecting portions
215a, 515b, 515¢, 515d be substantially rectangular,
and their height be equal to the thickness of the glass
Plate 540. The back plate 91 is also provided with a
plurality of recesses 518. This helps in reducing the
20 weight of the back plate 91 and enhancing its strength.
Fig. 44(b} is a rear view of the back plate 91,
and Pig. 44(c) is a cross sectional view taken along
line C-C in Fig. 44(a}. Aas shown in these drawings, the
back plate 51 i1s provided with holes 512 for allowing
25 attachment of the back plate 21 to the glass panel 540
and through holes 514a, 514b, 51l4c for allowing

connection with the adjuster 530 using bolts. The back



25 attachnent of the back plate 91 to the glass panel. 540 and through h

| aes 514a, 514b, 514c for allowing connection with the adjuster 530 using
bolts. The back 05 plate 91 is further provided with a groove portion 519
that conformw th the width and hei ght ﬁg a projecting portion 532 (which
wi |l be described |later) provided on the connection surface of the

adj uster 530. This 5 facilitates positioning when connecting the groove
portion 519 and the projecting portion 532 of the adjuster 530. This al so
makes it possible to prevent rotation of the adjuster 530 after connect ed.
As shown in Fig, 44(c), by providing recesses or countersinks 10 91al to
91cl around the through holes 91a to 91c respectively, the heads of bolts

or nuts can hgavkeeqi Vad fihenaim prloes dedS(:akhard g£45¢k) pareipar Spect i ve
views of the” bracket 9D and the adjuster 53D respectively. Figs. 15 46(a)

to 46(c) ill yharaicRnifeenbideketth@0 widttehad heiBhgsof4a( pFojadtiggh)
illustrate the adjuster 530 in detail. Mre specifically, Flg. 46(a) is a
front view pbirgich66BR i(srhdctr eddlsbet desgribedwlaskeh RFo¥Wgaefn@d D-D in
Fig. 46(a) and Fig. 46(c) is a side view as seen 20 from]|eft of Fig.
46(a). Fig. Ahearorpestiop wuewacen®f rhg a4ipsFers S30%r oM %i ew As shown
in Fig. 45(a), the bracket 90 s, conB%ised ofcg,fix%g portion 523 to be
fixed o t he fassildtates POFIddOmdRIpENL o BIE I He “BENAERYED Wit h

portion 512 and the projecting portion 532 of the
adjuster 530. This also makes it possible to prevent
rotation of the adjuster 530 after connected. As shown
in Fig, 44(c), by providing recesses or countersinks

10 91lal to 91cl around the through holes 8la to S%ic
respectively, the heads of bolts or nuts can be
received therein.

Figs. 45(a) and 45{(b) are perspective views of the
bracket 20 and the adjuster 530 respectively. Figs.

15 46{a) to 46(c) illustrate the bracket S50 in detail.
Figs. 47({a) and 47{b} 1llustrate the adjuster 530 in
detail. More specifically, Fig. 46{a) is a front wview,
Fig. 46{b) is a cross sectional view taken along line
D-D in Fig. 46{(a) and Fig. 46{(c) is a side view as seen

20 from left of Fig. 46{a). Fig. 47(a) is a top view, and
Fig. 47(b} is a front view.

As shown in Fig. 45(a), the bracket 80 1is
comprised of a fixed portien 523 to be fixed on the
pele 2, a connection portion 521 to be connected with

25 the adjuster 530 and an arm portion 522 extending
between the fixed portion 523 and the connection

portion 521. As shown in Figs. 46({a) and 4&(k), the arm



25 the adjuster 530 and an arm portion 522 extending between the fixed
portion 523 and the connection portion 521. As shown in Figs. 46(a) and
46(b), the arm 8? portion 522 and the connection portion 521 of the
bracket forns a T-shape, the connection&brtion 52.1 provided at the end
of the armportion 522 is horizontally syi;aaetrical with respect to the
axis of 5 the armportion 522, and the fixed portion 523 adjacent to the
armportion 522 is also vertically syrnetxicai. wth respect to the axis
of the an portion 522. Wth these features, it is possible to use the
bracket wthout paying attention to its orientation when +. f) attaching
it to the pole 2. The connection portion 521 has a cylindrical shape,
t hough the sRffEiFedst ansl thyw qafiesdd an portsioTiel ¥ iofedhsorti on 523 has

whi

£

hol es 525 thr.ou h fastening nmenhers such as bolts are to be inserted
15 through i 8, 3 (T5ihaRere TG Eonneatel ot et or ti on 521

oS, 2 fole 2 AR VNS B b9l ol el s b arfly, Lo comect 11
ad; ust of 530, ATy et 48, B SR T S LK Ged on
other 1o 1 or mThrengh RalSrr g Canaal et A B T ihact ed
wi th anot her e arl@ortion 522 is alsoc wertically symmetrical
with respect to the axis of the arm peortion 522. With
these features, it is possible to use the bracket
without paying attenticn to its orientation when
i0 attaching it to the pole 2. The connection portion 521
has a cylindrical shape, though the shape thereof is
net limited te this.
The fixed portion 523 has holes 525 through which
fastening members such as bolts are ko be inserted
15 through in order to fix it on the pole 2. The
connection porticn 521 has a hole 526 through which a
bolt is inserted in order Lo connect it with the
adjuster 530 and four recessed portions 524 to be
fitted with the projecting portions 532 provided on the
20 connection surface of the adjuster 530. In this
embodiment, the recessed portions 524 provided on both
the opposite connection surfaces are in communication
with each other to form through holes. The connection
portion 521 may be connected with another member. The
25 another member may be, for example, a beam. In this
case, projecting portion complementary to the recessed

porticns 524 may be provided on the connecting



25 anot her nenber may be, for exanple, a beam In this case, projecting

portion conplenentary to the recessed portions 524 nay be provided on the

connecting s

8 sectional surface of the beam Thus, 'the bracket 90 can
connected to ot her nenbers such as a be€€1 As shown in Figs. 46(a) and
46(c), projecting portions 527 are proVrde

d on the fixed portion 523..

be

By

5 providing a groove associate with the projecting portions 527 extendi ng
cal and/or horizontal direction of the pole 2, positioning of

90 on the pole 2 can be achieved easily. Reference nunerals
46(c) designate recessed 10 portions, wth which the wei ght of

in the verti
the bracket
529 in Fig_

the fixed portion

shown in Fig
531a havi ng
provi ded abo
such as a bo
connection s
portions 532

posi tioning

DT Juster menber

523 can be reduced and its strength can be enhanced.

. 45(b) , -the_ adjust 0. ' ' mb
SRZIPRRL PERBCRSDCTRESHPIEt or bl bATE o & he e 533 15

As

#% EBEPQSEEPEEBXBﬁhh?eﬁﬁﬂﬁerﬁhEﬁHﬁhaﬁthBeém.faStening menber

I'S 1 nser

to be fitted with t

position of the glass

10

15

20

25

portions 527 extending in the vertical and/or
horizontal direction of the pole 2, positioning of the
bracket 90 on the pole 2 can be achieved easily.
Reference numerals 529 in Fig. 46(c) designate recessed
portions, with which the weight of the fixed portion
523 can be reduced and its strength can be enhanced.

As shown in Fig. 45{(b), the adjuster 530 is
comprised of an adjuster mewber 53la having an axial
length D. The adjuster member 531a has a hole 533
provided about its center axis thereof, through which a
fastening member such as a bolt is inserted to connect
it with the back plate 91. On the connection surface of
the adjuster member 531la are provided projecting
pertions 532 to be fitted with the connection portion
521 of the bracket 90 and the groove porticn 518 of the
back plate 91. This facilitates positicning upon
connecting the adjuster to these elements.

By changing the axial length D of the adjuster 530,
it is possible to change the position of the glass
panel 540 frontward and rearward. 1In this embodiment,
the axial length D is made larger than the distance

between the connection surface of the back plate 21

to connect 1t with the back plate 91. On the
urfacep9f shbig oM F§%§E I8 (REr a3 166 &k, ppovietading of ecti ng

e connection portion 20 521 of the bracket
90 and the gpeet¥aoRer bRgnarelProfritiad ohatkepFaxeddporThes $22i | iRt es
upon connecting the adjuster to these elenents. By changing
the axi &l | epgikriBinly thgradjvestescslate withsthesBrplectsRghange t he



25 panel 540 frontward and rearward. In this enbodinent, the axial length
Dis nmade | arger than the di stance between the connection surface of the
back plate 91 89 wth the ad uster. 530 and the : onri coon surface of
th.e bracket 90 with the adjuster 530, B%fhus, the glass panel 540 ¢ n he
di sposed in front of the pole 2a Next, another enabcdinment of the flat
plate 5 nmounting device will be e:i.l?scribed with ref,~rf--,nce to.

drawi ngs. The el enents sane a e those described before w | be designated
by the sane reference nunerals, and detailed descriptions thereof will be
omtted. Figs. 4B(a), 48(b) and 40(o) show a flat plate 10 nounting device

according to thhf gnbo i,ment . Fhﬁ. éB La) IS a perspective vi m/ghomjng a

state in whi Bht kBef RYYUBFSE e ABuARAn GG FPRREFEIGNT SHREACEOCR pBfe 2.

Fig. 48(b) i LeW, | t.h t Fig 4 , Fig. 48

L o Ba ekl YoM R B RT sob e B BB T, S
nmbodi t f b I t .l ti devi isth

osi t1 on at | GAcRfnsConisRaSEe 1hrhE of, EhE, BRI 219, LFL' Crpod ment.

the gl ass panels 5ﬁQx€IeaH@EﬁéPnéﬁbbﬁim?hEpbﬁcﬁﬂ ffgg{tﬁgﬁegle 2, while in
e

the above described 20 embodi nment, t ateral edges of " the glass panels
540 arg adjmeentitg dac¢hcethenli Bef HeBErobetingiphl @cZeréhce tar rangenment

al l ows, for exanple, to connect another nenber to the front surface of the
pole 2. In addewings. Whe e=leaméines abane desthddeddesdoibed enefotde front
will be designated by the same reference numerals, and
detailed descriptions thereof will be omitted.
Figs. 4B(a), 48(b) and 48(c) show a flat plate

10 mounting device according to this embodiment. Fig.
48{a) is a perspective view showing a state in which
the flat plate mounting dewvice is attached to a pole 2.
Fig. 48{b) is a top view showing the same state as Fig.
48(a), and Fig. 48(¢) is a perspective view of an

15 adjuster 530. What is different in this embodiment from
the above described flat plate mounting device is the
position at which the glass panels 540 are mounted. In
this embodiment, the glass panels 540 are horizontally
displaced from the pole 2, while in the above described

20 embodiment, the lateral edges of the glass panels 540
are adjacent to each other in front of the pole 2. This
arrangement allews, for example, to connect another
member to the front surface of the pole 2. In addition,
while in the above described embodiment, the front

25 surfaces of the glass panels extend beyond the
frontmost edge of the pole 2, in this embodiment, the

frontmost edge of the pole 2 and the front surfaces of



25 surfaces of the glass panels extend. beyond the frentnost edge of the
pole 2, in tt'is enbodi.:neria, the frontanost edge of the pole 2 and the
front surfaces of 90 the glass panels 540 are kept substantially flush
with each other. Thus, it is possible g effectively utilize the [imted
space partitioned by the glass panels 520. in this enbodi nent, since the
positions at which 5 the glass panels 540 are nounted are displ aced
horizontally fromthe pole 2, the axial length of the adjuster 530 is nade
shorter than that in the above described enbodi nent, and the position of
connection of the adjuster 530 and the back plate 91 is nmade closer 10 to
the pole 2. Mire specifically, the through hole used in the back plate 91

|'s one desiggﬁ&eel ¥s' BHAEEACE 405hR iége,saﬂgtaheiagi stenslp3Pitised i s one
conprised of an~adjuster nenber 531b that has an axial length D shorter

than the di stapgepbgeyeentihg, CoaNest poss 516 wd asefardt ite yoartdlnlze e 91
with the adjuster 530 and the connection surface of the bracket 90 with

the adjustethb3Qiminetihspavay palyipiepedi by thel glabst pandéls abfilist ers 530
havi ng predeterm ned axial |engths and selecting one of themin

conbi nation with almotinis2empodimeoh, deineai Heel BYSikboRd|alstWivttreans of
the flat panel holding nmenber 510, it is possible to change the nounting
positi of of the glass panrelss5390nwPERoBPUNERINGFRGILABLAFREng position of

the bracket 20, iNexty18, 9858k BBt b, PRndPdR1Qh DaMGER ! Bhe
adjuster 530 is made shorter than that in the above
described embodiment, and the position of connection of
the adjuster 530 and the back plate 91 is made closer
10 to the pocle 2. More specifically, the through hole used
in the back plate 91 is one designated by reference
sign 514b, and the adjuster 530 used is one comprised
of an adjuster member 531b that has an axial lengkth D
shorter than the distance between the connection
15 surface of the back plate 91 with the adjuster 530 and
the connection surface of the bracket 90 with the
adjuster 530. In this way, by preparing a plurality of
adjusters 530 having predetermined axial lengths and
selecting one of them in combination with a mount
20 position determined by the adjusting means of the flat
panel holding member 510, it is possible to change the
mounting position of the glass panel 540 without
changing the fixing position of the bracket 90.
Next, a description will be made of how the flat
25 plate mounting device according to the present
invention is used with reference to Fig. 4%. Fig. 49 is

an exploded perspective view of the flat plate meunting



25 plate nou
reference to

pl ate nmounting 91 device according to the above descri bed enbodi nent.
rackets 90 are fixed on the&lespective l|ateral side ;iar:

First, the b
e ; of the

can be chan
fixed on the
flow ng de ~
posi tion of
position of

nting device according to the present invention is used w
Fig. 49. Fig_49 is an exploded perspective view of the

th
fl at

4 a

pole 2 a6:. at :cedet rmned height. The flat plate nounting
device is characterized 5 in that the nount position of the glass panel 540
ged wi thout changing the fixing position of the bracket 90

pole 2 or the position of the pole 2 itself. Therefore,
eril t ion wll be directed to a case where the fixing
:Lip the bracket 90 is not changed in principle, but the

e ifleassaeadd NG 4@ e Eoteantpatr idiash gmbadimanti cal

the f

nmount

direction by changing the fixing _position of the bracket 90. The front
plate 92 and the b&ékShrafbeobrarckets 20 adfed it KB S ERATEAYEf each

.1 54Q in.., such a wa s.to sar;dw ch the ss paai el 540
TRt P R R A SO 4 A 6 @ et
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t her ebet we. F
USS: , eaa: 53
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R EER ST T

FrigG, 1pg ShRCAFE S FRFough

:Q f e . j h I hi s
_tl?lhet@l%:th?(t)ltl?gEdak‘i‘(l)’ltgrﬁ%fszﬁ}?}bgjciq%?%’%gidu%eg}%lo?g%e%r{;nat ed by
reference si g 2AAgedndittheAdichstRyimddHis athxilrnty RS CRIPdSadeof the
adj uster menber 531a. By these

bracket 90 fixed on the pole Z or the position of the
pole 2 itself. Therefore, the following description
wlll be directed to a case where the fixing position of
the bracket 50 is not changed in principle, but the
mount position of the glass panel 540 may be changed
along the vertical direction by changing the fixing
position of the bracket 90.

The front plate 22 and the back plate 91 are
attached tc the upper corner of each glass panel 540 in
such a way as teo sandwich the glass panel 540
therebetween, and fastened by screws 505, After that,
the adjuster 530 is set between the back plate %1 and
the connection portion 521 of the bracket %0, then a
bolt 507 is inserted through these parts to fasten them,
and then a cap 508 is attached. In this embeodiment, the
through hole of the back plate used is one designated
by reference =2ign 5l4a, and the adjuster 530 used is
one comprised of the adjuster member 53la. By these
choices, the glass panels 540 are arranged in front of
the pole 2 with their lateral edges being adjacent to

each other (see Fig. 41). In this embodiment, a special



25 choices, the glass panels 540 are arranged in front of the pole 2 with
their lateral edges being adjacent to each other (see Fig. 41) . In this
enbodi ment, a special. 92 bolt 507 having no head is inserted fromthe
backside in Fig_ O but the invention %5 not limted by this particular
feature. A bolt 507 may be inserted into“the through hole 514a fromthe
side of the back plate 91 4 that is in contact with the glass panel 540
(i.e. from the front in Fig. 49). Next a description will be nade of the
way of changi ng the nmount position of the glass panel 540 horizontally
away fromthe pole 2. First, the bolt 507 10 is renoved to separate the
back plate 91, the adjuster 530 and the bracket 90. This tinme, the through

hol e of the _bagck_plate 91 used, s ,Or ' ed: i48i gn 514b
and the adju??gﬁ ggg hégénpsngoh ?Fsgg gﬁgkggéaagfgét%ﬁéﬁgﬁ%§§1531b. Then,

the adjuster ;p3@;Ls g8t belweenvbheiBacksphatel 9hiead speckosnection
portion 5211§f9%Hé E?éc%gf 90, thgn albolt 507 is inserted through these

parts to faspgpelibBeMhag&eulrd.t hi SodBy, 507 heayisntimpaaitedimofo tihe gl ass
panel can be changed freely by a very sinple process. In the case where
the 20 bolt BfFfohigh Betuwr 6ndai fromsehtedifieonft hbesbadekoplate 9back plate
91 that is in contact wwth the gl ass panel 540, the back plate 91 is once
det ached fromhaheigl Asscoparet $46h thenglresbprpeb07d4Ps(irer €88Minto the
t hrough hol e 514b and fastened to the bracket 90 with
the front in Fig. :
Next a description will be made of the way of
changing the mount position of the glass panel 540
horizontally away from the pole 2. First, the bolt 507
10 is removed to separate the back plate 21, the adjuster
530 and the bracket 90. This time, the through hole of
the back plate 91 used is one designated by reference
sign 514b and the adjuster 530 used is comprised of the
adjuster member 531b. Then, the adjuster 530 is set
15 between the back plate 91 and the connection portion
521 of the bracket 90, then a bolt 507 is inserted
through these parts to fasten them again. 1In this way,
the mount position of the glass panel can be changed
freely by a very simple process. In the case where the
20 bolt 507 for securing is inserted from the side of the
back plate 21 that is in contact with the glass panel
540, the back plate 91 is once detached from the glass
panel 540, then the belt 507 is inserted into the
through hole 514b and fastened to the bracket 90 with
25 the adjuster 530 being set therebetween, and finally
they are fixedly attached to the glass panel 540 again.

Although preferred embodiments of the present



25 the adjuster 530 being set therebetween, and finally they are fixedly
attached to the gl ass panel 540 again. Although preferred enbodi nents of
the present 93 invention has been described in the foregoing, the flat
pl ate :nounting apparatuz according to PRe present invention in not
limted to the illustrated enbodi ments, but may include any possible
conbi nation thereof. |INDUSTRI AL APPLYM LI TY Az per the above, in a space
structure constructed wth information apparatuses used therein, it is
possi bl e to design new space structure easily to 10 flexibly adapt it to
new y devel oped i nformation apparatuses or replacenent of information
apparatuses. .94 Wat is clained is: space structuyre cogpriilng one
£hgorf

or pIuralltylaFeHEéP“nﬁﬁF EFEE)d@ﬁFﬁﬁHﬁﬂg1Hpﬁ§FdF9rFHB&Pga 2kd havi ng
one or pIuraI é B § nmenber %roov% ROr.Li (§§L cg o% whi ch
constitutes B-8&ffi "EI'8 éﬂgsBQEEr 595 2§ rgangpgﬁ. pSFEPERS(23) in a

Crpss sect! 099kekiEnPO8! IR Aeq 308 £XLRHR,BLOD0CK! SnBkldhedbect  on
all or partly al'ong sai ps ; one or ura o] orizonta
bea”‘”E”bersbﬁ%)mﬁgtﬁgggﬂae Ba agbﬁklbﬁetE%mLLﬁQElBﬁVhB%:%B% cr plurality

of horizontal bea er groové portions (34) each of which constitutes a
sem -cl gsed space having an opening portion (33) in a cross sect! on of
t he horizontal beam nenber (3) and extends along its axial

INDUSTRIAL APPLICABILITY

As per the above, in a space structure constructed
with information apparatuses used therein, it is
possible to design new space structure easily to

10 flexibly adapt it to newly developed information

apparatuses or replacement of information apparatuses.



direction all or partly along said horizontal beam nmenber (3) and

con. nectionnean. a (71) that ca b noved ins !fie 'he post lenbe groove
portion (24) that said post nmenber (2) has or the horizzon tal beam nenber
groove portion(34) that said horizont¥®d beam nenber (3) has to an
arbitrary position along its axial direction and can be fixed at that
position, and that includes a base nenber(73) which can be noved i nside
sai d post nenber groove  portion (24) or said horizontal beam nenber groove
porti on "84 1SanddMsicadiSig nenmber (72) which biases said bass nember Q 3)
against a portion in the vicinity of the opening portion (23, 33) of said
post nmenber groove portion(24) or said horizontal beam nenber groove
portion(34) By céntaetkngtancinner ceabkisdnfiace of said post nenber groove
portion(4) or_an_inner Il surface said horizontal. beam nmenber. groove
Por t1 on ( 3ay o"iar i HSee Mhantdh 3% nE b s b SR B (%) B g i n
the not asepas@t ednat ab@ingn dre €aselwhenetcsaict coswechefPereNDfEl) iS
fixed inside said post nenber groove portion (24) or in said horizontal
menber GEFGVENSIrAE 0P ¢ O f M ickngopel higt |t as e RleparatelSBEaE E4VA Nhe case
wher e [ : L on. (4 ved i j r,,groove
portion gﬁ§p%§9?§qé%§%Fﬂ%??§%3%%%:?2?8%35 efﬁg}ggvgﬁ%g¥$?§hf%§%g?2%herein
in the Gaseewhendssaldngonnect:iicn wears{tibn ean obecamved dIvrsaisd ipiost
menber %;o?ygF%ﬁgtig{_(24) or in said horizontal nenber groove portion
{_24,)yP&st 5t €d7d bi asi ng member. (7:) protrudes from the opening

porticn(23, 33k ok paihdalpest o NBIDLS oM HOM: dr€ Yodmkl Ad)3 )0l x§@indi i ng
hcr..zora.a.:. beam nenber groove portion(34) and in the Case where said
connect Pegiyallel to the floor having one or plurality of horizontal beam
member groove portions(34) each of which constitutes a
semi-closed space having anopeningportion(33) inacrosssection
of the horizontal beam member (3) and extends along its axial
direction all or partly along said horizontal beam member (3);
and
connectionmeans(7l)thatéanbenwvedinsidethepostmember
groove portion(24) that said post member (2) has or the horizontal
beam member groove portion(34) that said horizontal beam
member (3) has to an arbitrary position along its axial direction
and can be fixed at that position, and that includes a base
member (73) which can be moved inside said post member groove
portion(24) or said horizontal beam member groove portion(34)
andabiasingmember (72) whichbiases saidbasemember (73) against
a portion in the vicinity of the opening portion(23,33) of said
post member groove portion(24) or said horizontal beam member
groove portion(34) by contacting an inner wall surface of said
post member groove portion(24) or an inner wall surface of said
horizontal beam member groove portion(34), said base member (73)
and said biasing member (72) being in the not-separated state
in the case where said connection means(71) is fixed inside said

post member groove portion(24) or insaidhorizontal member groove



means (71) is fixed ins i.de i.d post ..enber. groove portion (24) wor in
sai d horizontal nenber groove portion (341, whole of said connection neans
(71) is, contained inside said post ngpnber groove portion. (24) Cr inside
said horizontal m:r :ax groove por.ti.oan (34) , wherein i.n the case
mhere said connection nmeans (71) is present in said pest nenber groove
_)rti b f2don 380 dincopaesti 0N theeaspatitpdi stoonnectrd tassaindre
horlzontal beam nenber (3) through the opening portlon(ZB%ﬁof t he nost

nmenber ¢r0ioVECPBECILERRINDENS 1/ } h€a§tboﬁ BOV Rt 58P 49 AT RENBRT EEYYS(1 1) is
fixed i drdtetogr?{ ) post; d B4 d t}?oxgtrﬂglvtealp%érd]d%rl* ‘ooARAlI-did P )case

where s onnectl on neans (71) i1s present in said hOI’I zont al beam menber
" YC.. Jve porvthe)trez(1343)n ttsarcchsmnﬂm:rte creimearmnerhion Siegormedtledaro  sai d

post er(2 hr ough .t.he openi ortion(33) of.th orizqgntal
beanrren‘gger ’é}?%%ér Bo ien ﬁ |nhe“?91% sﬁi%ﬁoét h%l?rga‘a%?mgnnectl o%’ar%tda n.
(" 71) T shdid deshi Asiglensad by Qi i STR(iEr,  gieave qrorddien (B34)sidg A.
space structure according:-- oc' aiml further conp corrprrs

opti .on.mgmber hje%’od?rq@uﬁﬂtér@%érh%éi@nlj&tporﬁ%ﬂ%t £3D3) alrﬁgﬁlﬂi on
x. 7. 0=1t s@m rt}l.gh (24) 6% LbalqOoMrizofd] -Wham ofldsit her

O
(?7) constituting a part otp sai space structure, wherein in the case where
sai d co;mtm,\te opomeans (87)) iasidpriasenhei wasa dvipost ﬁenrtierccgnwte-on

portion,' (24 IS connected to said o rrerrber S) t t he
peni r | g "§ot g%ﬁ(b?} Xk lﬁéégenﬁﬁﬁgrpﬁgtd@%'%b o, 14O 24 r%él/ in
the case,mher 8asal HoeORBREL ] ANeBRN Sy nobkE) pb&t@bﬁsemt, wWRolsabd shard zon t.
a | oeammenbe groove porti on (34), it is connected to said optional

menber ( 8)OnR U RRENEFER) N PORERSAEIIDNTIAe EAed M ZBARARL BERAenber
groove Fi)o(;]}ﬂ 0(51'1 ‘2’)’4]) )Dr inside said horizontal member groove portion(34),

wherein in the case where said connection means(71) is
present in said post member groove portion(24), said connection
means (71) is connected to said horizontal beam member (3) through
the opening portion(23) of the post member groove portion (24)
in the state that said connection means(71) is fixed inside said
post member groove portion(24), and/or in the case where said
connection means(71) is present in said horizontal beam member
groove portion(34), said connection means(71) is connected to
said post member(2) through the opening portion(33) of the
horizontal beam member groove portion(34) in the state that said
connection means(71) is fixed inside said horizontal member

groove portion(34).

2. Aspacestructureaccordingtoclaiml further comprising
an optional member (8) other than said post members(2) and said
horizontal beammembers (3), saidoptional member (8) constituting
a part of said space structure, wherein in the case where said
connection means(71) is present in said post member groove
portion(24), it is connected to said optional member (8) through

the opening portion(23) of the post member groove portion(24),



3. A space structure according i:c: claim2, wherein said optional
menber (S) is a nenber that is suspended downwardly, said

hori zont al beanmenber. (3) has ahor.i horizontal beamrenber groove
portion(34) having said opening portid%n (33) that opens vertically
downwardly, and said connection neals(71) is present in said hor'izonta'
beam nmenber, grqove portion (34) and connected to said _optional nenber(8)

t hr ough 3¥E Gpehi hGSpEREEONESE} 1L FA Mokt Yortea ek denber s§hdove
por tion(;3d)a hér§eaﬁeaﬁbre%%@r@o@lc%aebeqﬁ&lcdrwm 1,; whereihdd fhe case

where said connection neans (/1) can be noved iIn sald post nenber groove
portiont24padrd pptsandlhoeinkeont &l hhnbeghgthen&pemmnq|nnrdih@(33)saﬁﬁ base

nenber and sai.d .bi asin 72 are se ted each ot her and
n@'eﬁeﬁlzo el §§>51%§ eﬁéﬁB&D.J quab°A¥?4%§aid post menber groove

portlon(24) or in said horizontal nenber groove portion (34) is ':. i.mte
i by, said bi.as:i.r:g nmenber (72 ) 5. A space structure according to any
one of clains-, ﬁoSpﬂceth¥%¢ﬁu§%|@C%%é%lﬂﬁn%%rckq¥m LoPEirsds Faflic st

contact Jpontjon mte%terj Ut act el qneend face Lhaly constitihgs one end
53% Byl o

of the opening portion ( sai d post nmenber groove portldn (24)
or said staaldl}zcn)rmtmmtmhheammMIbegT ch)vlmspaMdmc(rﬁza)L beamndembsecandvecont act

t t hat tact wi.ith the other ce that constituyte the
P oher Coar issead e s h bl S o A i D ERe: SRehe T i 1Y,

;>.5) pRieaaMEBRe RnsAist bl aSinhg PR8I 42)7 190NRY iSRS Wtgiing s@a@ns for
urglng said first contact portion against said one end face and

si mul t akeguigion tarlghpgnseatb e gere veonP aELtOp OBt cimcdganasctsdiee $21co ' ler.
end. fa%%tlonal member (8) through the opening portion(33) of said

horizontal beam member groove portion(34).

4. A space structure according to claim 1, wherein in the
case where said connection means(71) can be moved in said post
member groove portion(24) or in said horizontal member groove
portion(34), said base member(73) and said biasing member (72)
areseparatedeachotheranda freemovement of saidbasemember (73)
in said post member groove portion(24) or in said horizontal

member groove portion(34) is limited by said biasing member (72) .

5. A space structure according to any one of claims 1 to
4, wherein said base member (73) comprises a first contact portion
that is in contact with one end face that constitutes one end
of the opening portion(23,33) of said post member groove
portion(24) or said horizontal beam member groove portion(34),
and a second contact portion that is in contact with the other
end face that constitute the other end opposed to said one end
of the opening portion(23,33), and

wherein said biasing member (72) comprises urging means for
urging said first contact portion against said one end face and

simultaneously urging said second contact portion against said



F. A space structure according to any one of. clainmns 1 to 3 wherein said
hori zontal. beam nenber. ii) has at |east two horizontal beam nenber
groove portions (34) with said opening portions (33) opining vertically
upwardly and vertically dowtwardlvf each of said. two horizontal beam
menber groove portions (34) has opposed walls opposed to each other. that
extend aalheng driie faxdeal direction of said horizontal bea-n nenber (3) and
proj ect beyond said horizontal beam nenber ur oove portions (34 ) and the
hei ght of the opriosed. walls (35) of the horizontal beam nenber groove

pur:vion(34) ¢ hat sopens syeltkeakl ¥cupwak dhytbSan{i @herot hamithe theigght of
t he opposed walls (37) of the horizontal ~beam nenber groove portion that
opens Vértiltat¢yn dewadahaiizontal beam member (3) has at least two

horizontal beam member groove portions(34) with said opening
portions (33) opening vertically upwardly and vertically
downwardly, each of said two horizontal beam member groove
portions (34) has opposed walls opposed to each other that extend
along the axial direction of said horizontal beam member (3) and
project beyond said horizontal beam member groove portions(34),
and the height of the opposed walls(35) of the horizontal beam
member groove portion(34) that opens vertically upwardly is
higher than the height of the opposed walls (37) of the horizontal

beam member groove portion that opens vertically downwardly.



