1 SPACE STRUCTURE TECHNI CAL FI ELD The present

space structure 5 that defines a space used to exhibit information
apparatuses and panels etc_ in a place such as an office or an exhibition
hal | and a connecting device for connecting nenbers in such a space

structure.

to facilitate utilization of the space by many people in,

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 nenbers w thout damaging an office or the like

open (see, for exanple, Japanese jpalcgntzrrfypyr@at Fon Lai d-open No.

2003-138771). This technol ogy teaches a m ninmum conmon space structure

constructed by 20 three poles and two frane nenbers, where the frane

menbers forman inner angle of 120 degrees.
in a space | DEGHNIOATL.| EEEDBD the like, it is inportant to arrange wiring

such as power supply lines and signal lines. In 25 connection with this,
t echnol ogy concer ifing) presppi nonverppeat usldtes sspoanwerpatpptiyrhcneor a
signal lLine that elimnates use of a wiring duct and a tap fromwring 2

has beefR di se'dkedefieas 2 oppaganpred tgapuhikit PRREPEMARHPN| cati on
Lai d- Open Nos. 10-271649 and 200f-140998).
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15

20

25

apparatuses and panels etc. in a place such a3 an
office or an exhibition hall and a connecting device

for connecting members in such a space structure.

BACKGROUND ART

Yarious technologies for constructing a space to
facilitate utilization of the space by many pecple in,
for example, an cffice or the 1ike have been laid open.
For example, a ktechnology of constructing a sturdy
space structure constructed by connecting poles and
frame members without damaging an office or the like
has been laid open (see, for example, Japanese Patent
Epplication Laid-open Ne. 2003-138771). This technology
teaches a minimum common space structure constructed by
three pcles and two frame members, where the frame
members ftorm 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
connectlon 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

invention relates to a

has been laid

10 BACKGROUND ART Various technol ogies for constructing a space
for exanple,

an

To use informati on appar at uses

a
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This technol ogy teaches to construct a structure using posts and beans,
provi de a power supply cable and a 5 signal cable in the interior of the
posts and beans and provide a connector, for allow ng connection to an

i nformati on apparatus at sone position on a beam Japanese Patent
Appl i cation Laid-Open No. 2004- 293082 al so di scloses a technol ogy
concerning a space 10 structure. DI SCLOSURE OF THE | NVENTI ON Wen
constructing in an office or an exhibition hall etc., a commobn space, such
as a conference space 15 or an exhibition space, in which informtion
apparatuses are used, the space structure is designed normally taking into

consi der at i 0Ra§PBELAI G25ERBTedS YShe afot NExappadfga n%gﬁe%' 8Lent! Lhe

informati on apparatuses etc. used fherei € Case 20 of

provi ding di sphbaysadsohnt.eiaabhen ﬁEQar§9U§?iﬁth§ndsﬂﬁﬁd vehghh) and number
of themvary depending on the intended purpose of the space, and the shape

of the spac®hdkruethnelogydesaghed takidgstahetcanstdecstironusihgse
conditions. 25 However, with rapid devel opnment of information apparatuses
in recent yeapstsnemdihéamaatpoqviapparphueessapplgecahéeaénﬂraanother or
existing information apparatuses are replaced By updated

appar at ses ﬁﬂﬂﬁaédﬁﬁblénlbft ewintREipvnaforhe dpeRss zang. bEamsegndnt |y, it

i S necessary to Sde3|gn .
pr Dvl e a connector for allowing connection to an

information apparatus at some position on a beam.
Japanese Patent Application Laid-Open No. 2004-
233082 also discleses a technology concerning a apace

16 structure.

DISCLOSURE QF THE INVENTION
When construcking 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 consideraticon specifications, such
a5 the size and the weight, of the information
apparatuses etc. used therein. For example, in the case

20 of providing displays as information apparatuses, the
gize, 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 consideration
these conditions,

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

Apparatuses emerge one after another or existing

s
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t he space structure in which such information 5 apparatuses are used in
accordance with changes in the size and shape of the information

appar atuses, when, for exanple, a nemlﬁpfornation appar atuses are used.
However, conventional space structures hHave been designed taking into
consideration specific informati on 10 apparatuses as descri bed above, and
it is very difficult to redesign them The present invention has been made
in view of the above described problens, and has as an object to make it
possible to flexibly adapt a space structure in 15 which information
apparatuses are used to newy energing information apparatuses and

repl acenent of eqifl ewﬁtagg%etgﬁggg USes ggg%%ee&eﬁggug_?&aesw space

structure easily. To achi ove 0 acc ng to the 20 present

invention, eagPaehtnost PeAResaddRTohr 3ASHERSEunbERphgESbers that _
constitute a space structure has a groove that is forned in the interior

t hereof and dexihendsngl orgpridweysacitaly diitectd ocarghmonnectddesigans  t hat
can be noved to and fixed at an arbitrary position 25 in the aforenentioned
groove i s prohéededacBystronbtrecinmghackpsgehsimictmakeion this way, the
configuration of the space structure can be adjusted as 4 desired, whereby
it is pdssi bFRPEEEAEEF &hHe Ypadelnsacoerderce ovikh| cleangns bR tifor mation

apparatuses flexibly. Specifically, according to the present invention,
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 consideration 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 infermation apparatuses and replacement of
information apparatuses and to design a2 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 connecticon means
that ecan be moved to and fixed at an arbitrary position

295 in the aforementioned groove iz provided. By
constructing a space structure in this way, the

configuration of the space structure can be adjusted as
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5 there is provided a space structure conposed of one or plurality of post :
menbers extending upwardly froma floor and one or plurality of horizontal .
beam nenbers extending parallel to the floor, the post nmenbers and the
hori zont al beam nmenbers bei ng connected with each 10 other and/or the

hori zontal beam nenbers being connected wth each other, wherein each of
said post nenbers has one or plurality of post nenber 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 Q0g; Pbapl Whakkby 9t 180pb20ND 2L psagagﬁgb%egé Qug portions

each of which constitutes a“sem -closed space hav an opening 20 portion
in a cross sgerh@nuoh tbeﬁg&ha@&é@t beah raBRRE oANSL SXE£PES28l ONY i ts
axial direction all or partly along said horizontal beam nenber,

connecti on oflesébllypost nenber and said horizontal beam nenber is

achi eved by connecting connection neans that can be 25 noved inside the

post menber grooveSperiforalhat admorgiosd teniter dessant tirevdwtiazont al beam
menber groove portion that the horizontal beam nmenber has to ani._ 5
arbitra

y posherenial pRgvidedaii apagereeriohunndcenpeded ¢f xe@sa®r t hat

posi ti on, mﬁtg the,gost menber or the horizontal beam nmenber in which said
connecti on nBaRE211sY ndf BPakeRtMPREdught tREIBPAPHITHLY t FEMOR t he post

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 one 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 aleng 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 porticons each of which
constitutes a semi-closed space having an opening

20 portion in a cross section of the horizonktal 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
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5 menber groove portion or the horizontal beam nmenber groove portion in
whi ch said connection neans is present, and connection of said horizontal
beam nenbers with each other is achiev%g by connecting connection neans
t hat can be noved inside the horizontal “beam 10 nenber groove portion that
either one of the horizontal beam nmenbers has to an arbitrary position
along its axial direction and can be fixed at that position, with the
hori zontal beam nmenber in which said connection neans is not present

t hrough the opening portion of the 15 horizontal beam nenber groove portion

i n which said connection neans is present. The above described space

structure is EBEPQ&ﬁg §551¢h88”Q1$§g PE OQxRQ? @ﬁ%&c@f&ﬁeé q20dn the

hori zont al ean1ne € con uration o ace struc ure 20 is

desi gned appf@péaaafél YhaeCo5EL PPk O Mﬁﬁhoeﬁef;?&é@rﬁenﬁéfhoﬁstﬁae i nt ended
purpose of it and the required strength of . The overall shape of the

space StruchbfezbAtADthéami hefbép anreEianovhdd Sbapectboh héangmy have
vari ous shapes such as a pol ygonal shape, a 25 radial shape and a linear

shape. The pbstnaenpessasedthnotidie spacepshingtipsetbas af plostpaetber
groove portion. The post nember may have a ----- ------- f 6 plurality of
such po8t nemtebegrevvevpareibhen ¢f the shoiszemeataseamimenkepreferred

t hat each post nenber
groowve portion in which said connection means is

present, and connection ¢f said horizontal beam membars
with each other is achieved by connecting connection
means that can be moved inside the horizontal beam
10 member groocve porkion that either one of the horizontal
beam members has to an arbitrary position along its
axial direction and can be fixed at that position, with
the horizontal beam member in which said connection
means 1s nok present through the opening portion of the
15 horizontal beam member groove portion in which saild
connection means is presenk.
The above described space structure is composed of
a combinabion ¢f the post members and the horizontal
beam members. The configuration of the space structure
20 is designed appropriately according to various factors
such as the intended purpose of it and the reguired
strength of it. The overalill 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 sbructure has a

posk member groove portion. The pest member may have a
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groove portion be provided in each of a plurality of evenly divided
sections as seen in cross sections of 5 the post nenber, along the

| ongi tudi nal direction of the post nmemher. Wth this feature, it is
possible in the space structure to conriect horizontal beam nenbers to the
post nenber regularly utilizing the post nenber groove portions. This al so
contributes in making the 10 space structure as a unit and inproving the
design thereof. The horizontal beam nenber used in the space structure

al so has a horizontal beam nenber groove portion. The horizontal beam
menber may al so have a plurality of horizontal beam nenber groove portions

15 provi ded 'fufaﬂg%'&f BBONCho 28 rh@rﬁa@?st{; gwggg oPLLONS. AgF tigns. The

post menber roove rtion and oril zon groove pOI’tI on

have an openjBgrReEr&£488, 1 Ot iQ%feEéE@@dS@HétO@acﬁhﬁoé’P%rﬁﬂert' on
extends al ong 20 the direction in which the correspondi ng groove portion

extend. The gpesvradpPptibRNbeSpRotideedes éockexsend glhrabi©pgoihe | ength
of the post nenber or the horizontal beam nenber, but it nay extends over
a part of thevehbpgiivdied heevt Pond ahasaet ein zeéngss estat o dhe space
structure according to the present invention conposed of the above
descri béd pokkenpapersenper hor lonmt Blie beemyi7ud pabedbreetieesofn a way of

connecting these nmenbers. In _the space structure according to the present
the post member. With this feature, it is possible in

the space structure to connect horizontal beam members
to the post member regularly utilizing the post member
groove 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 alsc has a horlzontal keam member groove
portion. The horizontal beam member may alsc have a
plurality of horizontal beam member groove portions

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

The post menber groove portion and the horizontal
beam member groove porkicon have an apening portion in
their cross section. The opening portion exktends along

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

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

above described post members and horizontal beam

= e e e T R

I
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i nvention, menbers are connected by connection neans. The connection of
menbers in this space structure 5 includes two types of connection, nanely,
connection of a post nmenber and a hori%pntal beam nenber and connection
of two horizontal beam nmenbers. However,” this does not elimnate
possibility of the use of a nenber(s) other than the post nmenber and the
hori zontal 10 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. is realized. The aforenentioned connection nmeans can
be noved 15 to an arbitrary position in the post nenber groove portion or

in the hor] Zﬂ@hﬁbrﬁeggﬁgd%poﬂ{eap%g} 89’3@%?(:1%%%83@%?3%; Jﬁ%ﬁge% t hat

position. Thereftore, osition eac efs-and the

horizontal bgaphgeghgrs LhRLcEOPROSBCcHPRIRRALS §EéP§£H§§nEa” be 20 changed
wi th novenent of the connection neans, whereby nodifications to the size

and the shapenoknthenspreebestl Y6&Ucenkaf 8@ HRACOHNENL i Rl megABNt Of
i nformati on apparatuses according to circunmstances. By providing

addi ti onal cThaecthoacteansof nmampest imnbieisgipave 26rpotaten(s) and/or a
horizontal beam menber groove portion(s), it is possible to further
connect Pan addlufleparwhotypeat af beansnehber (Bymedyt heopostidofiof

menber (s) and/or an additional horizontal beam nenber(s) to the horizontal
beam menber (3) PoFhuember and a horizontal 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, so0 that a space for a specific purpose etc.
is realized.

The aforementioned conneckion means can be moved

15 be an arbitrary position in the post member groove
portion or in the horizontal member groove portion, and
1t can be fixed at that position. Therefore, the
position of each of the post members and the horizontal
beam members that compose the space structure can be

20 changed with movement of the connecktion means, whereby
modifications to the size and the shape of the space
structure can be made upon replacement of information
apparatuses according to circumstances. By providing
additional connection means in a post member groove

25 po;ticn{s} and/or a horizontal beam member groove
portion(s), it is possible to furkher connect an

addikional horizontal beam member{s) tao the post
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enl argenment of the space structure and/or reinforcenent of the space
structure can be realized easily. 5 The opening portion is provided for the
purpose of allow ng access of a post er or a horizontal beam nenber
to be connected, to connection neans that is fixed in the post nenber
groove portion or the horizontal beam nenber groove portion so that they
can 10 be connected to the connection neans. Therefore, the shape and the
di mrensi on of the opening portion is determned in such a way that at |east
t he above nentioned purpose is sufficiently achieved. The connection
means nmay be set in the interior of the post 15 nenber groove portion or

the hori zontﬁ!emﬁsmmﬁﬁspar%ﬂoysﬂeiﬁhgﬂ EBEPH&&&PiIﬁ?QHem ng portion, or

alternatively, it may be placed into their interior ough an insertion

openi ng t hat me&bsepay at el Yhe Phovi 866t a 20nAehondhngrt9) ancithey, aspect of the
present invention, there is provided a space structure conprising one or

plurality ofepbstgamaber sfexhensipage spwarthyefaodyar f toonfandehavt ng one
or plurality of post menber groove portions each of which constitutes a 25
sen - cl osed ePfathehapiag ahrepeniageporipeoneahizedressilgecti on of the post
menber and extends along its axial direction all or partly along said past
nmenber, Sone or - -The opening_portion.is eypyidad t§enfthRrpumpess deam

menber s exten 'ng_garallel tg the f] oor having one or pluraljty of
hori zontal b& h? ing access of a post member of a horizdntal beam

member Lo 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 purpcose is sufficiently achieved. The
connection means may be set in the interior of the post

13 member groove portion or the horizontal beam member
groove portion through this opening portion, or
alternatively, it wmay be placed into their interior
through an insertion cpening that is separately
provided.

20 According to another aspect of the present
invention, there is provided a space structure
comprising one or plurality of post members extending
upwardly from a fleoor 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 cross
seckion of the post member and extends along its axial

direction all or partly along said post member, one or
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menber groove portions each of which constitutes a sem -closed space
havi ng an opening portion in a cross 5 section of the horizontal beam
menber and extends along its axial dirqgtion all or partly along said

hori zontal beam nmenber, and connection 'neans that can be noved inside the
post nenber groove portion that said post nenber has or the horizontal
beam nmenber groove portion 10 that said horizontal beam nenber has to an
arbitrary position along its axial direction and can be fixed at that
position, wherein in the case where said connection neans is present in :
sai d post nenber groove portion, it is connected to said horizontal beam

menber 15 thpoughiibe 8PeRbRIZBALLIOBaGh hOfRPS! HBERALNG" PO¥A1LER T ON.

and/or in the case e sald connection neans s presen n sai

hori zontal beamABNBEHOEr RE¥ENgPERET 8B, plhrh$i€PnAeCcheditonbal dppRgEt nenber
or another horizontal beam nenber that is different fromsaid 20

hori zont al bmanbeerbesothrpughithe epehi 6§ pbithodnnktitheekoai zontal beam
menber groove portion. According to this space structure, it is possible
to design a spmirtlesepaspaserbeving by cpenéogi pgrpodost imeaberssand

hori zontal beam nenbers in an appropriate 25 conbination according to the

i nt ended@ pur 8SELiPRepEorhechprizgatal baamcmsebart andhexpeeds oadtyg

descri bed sggce str céure. Cbnnei&ion of the post nenbers and the_ 10

hori zontal bdhh fBhBerS1FeChifNeded By PREFLENALEEFoR2 1AelPEl 2ARE2onposes

the space stpugtupgy Jhus, Lhg,,onpecti on teans, compesgs Lhe.gpace

e

inside the post member grcove portion that said post
member has or the horizontal beam member groove perticn
10 that said horizontal beam member hazs to an arbitrary
position along its axial direction and can be fixed at
that peosition, wherein in the case where said
connection means is present in said post member groove
porkion, it is connected to said horizontal beam member
15 through the opening portion of the post member groove
portion, and/or in the case where sald 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 szaid
20 horizontal beam member through the opening portion of
Ehe horizontal beam member groove portion.
According to this space structure, it is possible
Eo design a specific space structure by connecting post
members and horizental beam members in an appropriate
22 combination according teo the intended purpose thereoi
etc., as is the case with the previously described

space structure. Connection of the post members and the
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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 N
space structure also, with the use of t?ﬁ connection nmeans, the position
of each of the post nenbers and the hoTfzontal beam nenbers that conpose
10 the space structure can be changed with novenent of the connection
means in the post nenber groove portion or in the horizontal nenber 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 menber gLoye, . B! %%Qrﬂ(rﬁgr{%t??%g%s %Wié&@&t%aﬁfﬁﬁg’%’éﬁ%% oove

portion(s), 1t 1s possible to connect “an rizonta

beam menber (§3ah8 EREL POSHpE9eFEARET 51 candl Pl BR-additanal hor i zont al

beam nenber(s) to the horizontal beam nenber(s) Thus, enlargenent of the
space structdpenapdion heins otert®sdés Bhet BPasPacErstfwes UWE €RH be

realized easily. In the above described space structure, in the 25 case

wher e an optpoastneibesnni drer it harcthdanaé owiblenthenednpestofenber s and

hori zontal beam nmenbers is further used as a constituent part of the space

Es 11 S§tructerbingheensadbl 2 oppeethembepatndicheregmreriaf sai d post

menber groove portion, it nay be connected to said optional nenber through

t he openi ng ﬁ%@?%%ﬁtb?n¥ﬁ%f horizontal beam members. '

In this space structure alsc, with the use of the

= e mA R o aane g

connecticon means, the position of sach of the post
members and the horizontal beam members that composa

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

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

20 member{s) and/or an additiconal horizontal beam
member{s) to the horizontal beam memberi{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 ths

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
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post member groove portion, and/or when said connection 5 means is present
in said horizontal beam nenber groove portion, it may be connected to said
optional menber through the opening poiiion of the horizontal beam nenber
groove portion. The aforenentioned optional nenber may be, for 10 exanple,
a menber for fixing or holding an informati on apparatus or a ornanental
part etc. that are built in the space structure and renmains in the
finished space structure as its constituent part. In nounting the

optional menber in the space structure, it is possible 15 to use the above
descri bed connection neans to connect the optional nenber with a post

menber or a ' | o LS -t tign neans is
QoL zenta! lHS&”EHEHb85nnéﬁ%%Q%i$%%¥?yigfpf?%§§€ iR

useful in connecting all the nenbers t rectly conpose

the space stEHEHUREst 2RehPePagtbbvbaport foh el cageyVher 8ospidrogt tonal
menber is a nenber suspended vertically downwardly and said horizontal

beam menber bhasdachoiczebtmémbeanthrsadier tige ooyen pagt hoAt WaeSef opieai ng
portion opens vertically dowwardly, said connection neans nay be 25

pl aced i n sapdshomémbar ajrbewen penbioen graondéopovhénnsaaddecoonaeetied to t he
optional nenber through the opening portion of the horizontal beam nenber
groove 2 pBEENSnis JEASSRE| bRafaienber EzenesLdecan gremRkanpy Eo0%e
projector for projecting an jnage on a personal . conputer onto a screen, a
| i ghting appBPng N, ahbl B2Y dPEpFagne s akC a5+ quPBt trHRL APSHPSHIl ay- Since

such through the opening portion of the horizontal beam
member groove portion.
The afeorementionsd optional member may be, for

10 example, a member for fixing or holding an information
dapparatus or a crnamental part etc. that are builk in
the space structure and remains in the finiashed apace
struckure as its constituent part. In mounting the
optional member in the space structure, 1t is peossibie

15 to use the above described connection means ko connect
the opticonal member with a post member or a horizonktal
beam member. In this way, the connection means is
useful in connecting all the members that directly or
indirectly compose the space structure.

20 In particular, in the case where said opticnal
member is a member suspended vertically downwardly and
said horizontal beam member has & horizontal beam
member groove porkion whose opening portion opens
vertically downwardly, said conneckion means may be

25 placed in said horizontal beam member groove portion
and connected to the optional member through the

opening porticn of the horizeontal beam memkber groove

- ar—imb— a el
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5 optional nenbers are suspended vertically dowwardly, the horizontal
beam nenbers that support themare required to have a sufficient strength.
In the space structure according to thf present invention, when, for
exanpl e, an optional nenber is replaced %y a heavier 10 nenber, an -
appropriate design nodi fication can be nmade, for exanple, by replacing the =
hori zontal beam nenber to which the optional nmenber is connected with one i
having a higher strength and connecting the optional nmeans using the d
af orenenti oned connection neans. 15 In the above descri bed space structure,
said connection neans may have a base nenber that can nove in the

(nterior of BBLEiBAS! SEMPRI,HAME RARAN fo1dd | N eI Of Sal d .
hori zontal beéam menber groove portion and a bi asi ng nenber fof ‘biasi ng :
sai d base ZQpHB?EQEQEQEbﬂsﬁréj@Qﬁihanaﬁfiﬁéﬁg $QSH ﬁ@ﬁ@&ﬁaQFOOVe portion

or said horizontal beam nenber groove portion in the vicinity of the

openi ng porttompubereohtoandscsabd, baseigeobey appasaidspi asdng nenber nmay

be constructed as parts that can be separated fromeach 25 other. By

nmovi ng t he bdésphegbeuchnashe pbguideabestalrodyelaprt iSinor surH he

hori zontal beam menber groove E_ 13 portion, the connection nmeans can be
nmoved t® an CREbBPRAArpeBBErsi anei pushended ovvetportlvndovawandlyi on, the

bi asi ng menber can bias the base nenber against the groove portion in the :
vicinity of the BBEHFﬂ@tﬁ%rP?%ﬁ,mEmbers that support them are

reqguired te have a sufficient strength. In the space

-

structure according to the present invention, when, for
aexample, an optional member is replaced by a heavier

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

15 In the above described space structure, said
connection 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 bsam member groove
portion and a biasing member for biasing said base

20 member against a portion of said post member groove
portion or sald horizontal beam member groove portion
in the wvicinity of the opening pertion 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
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5 whereby the connection neans is fixed at that arbitrary position. In the
case where the base nenber and the biasing nenber are nade as separate

menbers that can be separated fron1eacf ot her, when these nenber are in a
separated state, the base nenber can be %Dved snoothly 10 in the groove
portion, while when the biasing nenber is in contact wwth the base nenber, :
a biasing force is exerted on the base nenber by the biasing nenber, so 3
that the connection nmeans can be steadily kept in the fixed state. 15 In :
t he space structure according to the present invention, said connection '
means may include a first contact portion that is in contact with one end !

face that cpnstibyl epnOngoffidcofohNGe0Rentog BOrfboNsOFosahd post menber

groove portion or sai orizontal "beam nenber ‘groove portion, a second

contact port heﬁi{:baky:jgosi@i_@ﬁnm%hm;t b-880Lhgbrepdnf ack, thals coustitutes
the other end opposed to said one end 0f the opening portion and urging
means for urghaghiasinfi membedntastbiper thenhagai nshbsal dgonesengnhéace and
si mul t aneously 25 urging said second contact portion against said other
end face. Asgdesteipedtbefioin, thbevbpenitg pdrthenopxtendspddiiahpng t he
axial direction of the post 'nmenber or the horizontal beam nenber. In

ot her wérds, “hergbydeh¢nednnggtipe mpene henfiveddatkhatemobfbrarand the

above nentioned second end face that are opposed to each 5 other with the
openi ng por t P8R bEPReent™ THIR Cafferrhake 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, thes 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
fizxed state.

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

20 member groove portion, a second contact portion that is
in contact with another end face that constitutes the
other end opposed to sald cne end of the opening
portion and urging means for urging said first contact
porbtion against said one end face and simultaneously

25 urging said second contact portion against said other
end face.

As described before, the opening portion extends
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connection nmeans can be noved in the post menber groove portion or in the
hori zontal beam menber groove portion, the urging nmeans is adapted not to
exercise the urging effect, while when Ehe connection nmeans is in the
fixed 10 state, the urging nmeans is adapted to exercise the wurging effect.
In the space structures described in the foregoing, said horizontal beam
menber 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 said

hori zontal beam nenber groove portions may have opposed walls that are

opposed to gagh ng eé&@ #i R9,-akpngat Be AxL: cgkgﬁg&ﬁeg pz gpLd 20

hori zont al bean1 proj ect beyond sai beam nenber

groove porti ﬁahzbﬂthml §e§ﬁ5ﬁemébe hﬁsgcmh@é 45&1@,]39&3% Vel ¢ snef the

hori zontal beam mnmenber groove portion that opens vertically upwardly may
be desi gned bg bAehagbee mbAbibhedheight ehdt hec25apppesedapalés of the
hori zontal beam nmenber groove portion that opens vertically downwardly.
The space bemaaemmnhé apposédemdlfscefthae greovepdsedlto-each
------------------ gortlon that opens vertically upwardly may
acconmodat e Oﬁhf:rngsthot e nPBRRENE oRCAppan abetescrt c. Thumt Wan Bhgt in

t he space structure, On the other hand, the space between the opposed
wal | s of theCBPﬁﬁgélﬁBrW?%ﬁstﬁ%F be moved in the post member grocove

porticn or in the horizontal beam member groove portion,
the urging means is adapted not to exercise the urging
aeffeckt, while when the connection means is in the Fixed

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

In the space structures described in the foregoing,
sald horizontal beam member may have at lesast two
horizonktal beam member groove portions wibth said

15 opening porticons copening in two directions, namely
vertically upward direction and vertically dowanward
direction, and each of said horizontal beam member
groove portions may have opposed walls that are opposed
Eo =ach 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 opposed walls of the horizontal beam member groove
portion that opens vertically downwardly.

The space between the opposed walls of the groove
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5 opens vertically dowwardly may accommodate a |ighting apparatus having
a shape extending along the horizontal beam nenber. Wen the opposed walls
of the groove portion that opens vertifslly upwardly are made hi gher than
t he opposed walls of the groove portion That opens 10 vertically
downwardly, a |arger nunber of cables can be accomodated therein w thout
deteriorating appearance. 1In the followng, a description will be nade of
a slide connection device that also functions as a connecting portion in
the space structure according to 15 the present invention. The slide
connection device can be set in a groove surrounded by an inner wall that

has @ partighoOPERi fHaPOBELAR. YOrkl SafiPoioagEhl § nat 0chEmanYed 2l ong

the groove to an arbitrary position an at ft position. The

slide conneciiieingsvise 1899kﬁa€96ﬁrh?ﬁQrQEuéeQaéﬁc”EﬁHQﬁ RAN BO; Bt
connecting portion to be connected w an external nenber and biasing

nmenber for biasthg, spaceasdrgedove, mi dibAsEchdetaid aggiadpaceortion of
the inner wall in the vicinity of said opening portion. Wen said base
menber 25 i shatyednbhsapdpbeadi wglhenberihsagdegwaneetrtihgn Phation is in a
state |n which it can be connected to said external menber through said
openi ng portPEﬁ“i6V9891ﬁ6¢1ﬂgdﬁﬂéw@é§byﬁ@ﬂﬁeﬁﬂtﬂmmﬁ@a§¢o@vblghtlh@ possi bl e

to nmove the slide connection device to an arbitrary position in the groove
portion. In QHH?F?BHS DEFenBi 8sP P Fefbe?ne4nd bR 43nE el Baker HERBE? L agai nst

the 5 inner vvgll rl1]ghe Vi |enr|1 t%eOfoﬁphoeseo enlﬂqa ROl tthe 'yroove

portion that opens vertically upwardly are made higher
than the cpposed walls of the groove portion that opens
10 vertically downwardly, a larger number of cables can be
accommodated therein without deteriorating appearance.
in the following, & description will be made of a
slide connection device that also functions as a
conneckting portion in the space structure according to
15 the present invention. The slide connection device can
be set in a groove surrounded by an inner wall that has
a partial opening portion in ikts cross secticon, 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 to 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 is 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.
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whereby the slide connection device is fixed at that arbitrary position. :
Since the base nenber and the biasing nenber are made as separate nenbers :
that can be separated from each ot her en these nmenber are in a 10

separated state, the slide connection de¥ice can be moved snmoothly 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 biasing nenber, so
that the slide connection device can be 15 steadily kept in the fixed i
state. Wien the slide connection device is in the fixed state, the
connecting portion of t he base nenber is positioned in the opening !

portion so that ity q$g§ e external
menber nentioned he eln 'S & q%%g%QQ%%ng qﬁ q%e descr”%edgpost

nenber, hOf'é@ﬁbﬁﬁlenﬁabﬁév@“QhQPQIQ@@Jc@ﬁﬂ@@Eloﬁrﬁéﬁfc@beyeaﬁescr'ed slide
connect i on device, said biasing nenber may have a biasing portion that

generates a arbBsthgr{opcsiekent £ Ohe sgrshbasgoredel , 12D aididisn,
projecting portion that projects fromsaid biasing portion toward said
openi ng port kba hnasang seenper pecaf ebtasngtiporbvason mémibe progatt st f chom sai d
{-: 17 biasing portion toward the bottom of aid groove opposite to said
openi ng°por t LaRer ekl st dilbasel gepbey of stion eprNing sSPOpPELfRCt i ng portion

side of said biasing portlon t he biasing portion nay exert a biasing
force 5 on tHReHARY HRmbEIdaNTOHRRAE LR FIBEEEe nbhbet*ed at that

arbitrary position. Since the base member and the

= A

At

biasing member are made as separate members that can be
separated from esach other, when these member are in a

10 separated state, the slide connection device can be
moved smoothly in the groove, while when the biasing
member is in contact with the base member, a hiasing
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. When the slide
connection device 1s in the fixed state, the connecting
portion ¢f the base member is positioned in the opening
portion so that it can be connected with an exkernal
member. The external member mentioned herein is, for

20 exampls, the above described post member, horizontal
member and opticnal member.

In the above descried slide connection device,
said blasing member may have a biasing portion that
generates a biasing forece axerted 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 frem said
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di spl aced fromthe biased position on the first projecting portion side,
the base nenber may be in a state in which it can nove in the groove with
a restriction of novenment within the gigove bei ng i nposed 10 thereon.
Wth the above described structure, the biasing portion of the biasing
menber exerts the biasing force in the direction in which the first
projecting portion projects. Wen the biasing nenber and the base nenber
15 are separated, nanely when the base nenber is displaced fromthe biased
position on the first projecting portion side, the biasing force of the

bi asing nenber is no |longer exerted on the base nenber. In this state, it

i's possible hHS L) t e, 20 m t he out si de
t hrough t he %?3??28 %%%gg?ﬂgib&%gﬁd?%%gﬂﬁﬁgéﬁi?§t§%$%?§%?§ﬁg portion that

projects towppdsibe 0pepaNg PPEAIRG. pOPELIBL. Olikn Nidh K C anedtR i asi ng
force is exerted on the base nenber in this state, it can be noved

relatively fiseby thet hergt opveje2bihtl soneisasebdetdtreaid Bissskyt hat the
base nenber can be separated fromthe biasing nenber so greatly as to

hi nder the fpaction, ofh¢heizsing ponnechi DAy devéce.allmiasing-£forea-- js
view of this, the second projecting portion is provided to restrict the
novenen® of ?ﬁetbﬁs%aﬁﬁﬁ%%mb?ﬁrt%@g Hrenvedid bresdMMPRE base nmenber from

bei ng separat ed r eat fromthe biasing, henber. Especjally, when the 5
gr oove extené%sﬂég?? a%¥9? FheRiasGRyROFLE LR Wk thgtirst

projecting porticn side, the base member may be 1in a

state in which it can move in the groove with a

rastriction of movement within the groove bheing imposed
14 therson.

Wicth the above described structure, the biasing
portion of the biasing member exerts the biasing force
in the direction in which the first projecting portion
projects. When the biasing member and the base member

13 are separakted, namely when the base member is displaced
from the biased position on the firsk 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 of 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
no biasing force is exerted on the base member in this
state, it can be moved relatively freely in the groove.

25 In some cases, there is a risk khat the base member can
be separated from the biasing member so0 greatly as to

hinder the function of the slide connection device. In

a1
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the base nenber falls vertically dowwardly due to gravitation acti
The second projecting portion is useful in such a case. In the
above described slide connection device 10 when sai d base nenber i
the first projecting portion side of s%%d bi asi ng portion, the biasing

t her eon.

portion may be adapted to flex in said groove to a

bl alabube™ o 1

ng

S Oon

| arger extent than when

said base nenber is not on the first projecting portion side, to exert a

bi asing force 15 on the base nenber.

The way in which the biasing portion

exerts the biasing force is not [imted to what is described here Said
first projecting portion may be provided at a position opposite, with

respect Lo 1 0gcLong! Luelnal,20.dbeatbon: oly PRLdBLORKE 5 LOpLNG, RS

said second projecting por

I as portion ween.

tion of
By

arrangi ng t hespeQLeeiEPOLROT hbPBRehP LRI She VBY¥sel hakSe POSSI PLE tO prevent
novenent of the base nmenber Iin the groove nore relrably when it is

di spl aced 25gtbhet:Sabdpbeasht PRSI baos. mé6epf FPEACBSi RGVEepELatad
conventionally known as a technique of reinforcing a space structure. A
brace can 19gresthfofcemathechangiharmémbse. stHdamdairal Whemnhdn ithe att ached
by its both ends to diagonal corners of the rectangular franme structure.

Typi cal by, tgoobracestands vertiaslaypatheia sleaya hayathbtktheytare set 5

crosswi se on adjacent posts or foles. When braces are used, they are
attached by theiPagfdoupBberohdlis vertically downwardly due to

10

15

20

25

gravitation acting thereon. The second projecting
portion is useful in such a case.

In the abkove described =lide connection devics,
when said base member is on the first projecting
portion side of said biasing portion, the biasing
portion may be adapted ko fiex in said groove to a
larger extent than when said base member is not on the
first projecting portion side, to exert a biasing force
on 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 at a
position opposite, with wrespect te the longitudinal
direction of said groove, Lo 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

padanar
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di agonal corners of a rectangular franme structure. Since they are arranged
crosswise, it is necessary, in attaching the braces to the corners of the
rectangul ar 10 frane structure, that thf positions at which the braces are
attached to the rectangul ar structure be of fset from each other between
the front brace and the rear brace- Unless two braces are attached to the
posts with a predeterm ned positional offset therebetween, they 15 are in
contact with each other. Then, they will be worn or deforned, and there
arises a problemthat they cannot exercise their intended function of
reinforcing the rectangular frame structure. Cbjects to which braces are

appl i ed are Eeinfai?cg'mg&m?mékaf ad L08,800¥e JROLT ppegswooden

bui | di ngs and scaff ol di ngs exanple, in recent years, information

appar at uses gceatRphasedifel BbiNebidsr8pi dlygoid sosRase b @ReOf fice or
the like is sonetines rebuilt using nenbers such as posts and beans 25

accordi ng t oreephagebent fodmé néornat ipa. afipariataldss. twbhénmrderarsused in
rebui l ding such an office space are required to have not only sufficient
strength butuaegoa20z pate bfi ssehandwexcehdenthefesagm-sét "is required

that assenbling of the nmenbers that constitute the office space can be
easi |y fone BYOSFWLRar 9N uBeICeNR| PRSI @h PBLRT di Alhedf by@dfefolafiengs t hat

i s done by prof555|onals 5 Thus, when attaching braces to posts, it is
necessary t%%¢ XeH??YaT¥%C%?FEF?%% %Yé%%%lﬁ§33§d%G%F¥%F$ Wth an

posi ti onal offset fion1each otger revef
gona COrngrs o I‘EC andu :r:ame structure

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 rectangular structure hae offset
from each other between the front brace and the rear
brace. Unless btwo braces are attached to the posts with
a predetermined positional offset 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.

{Ubjects Lo which braces are applied are not

20 limited to pillars of the above mentioned wooden
buildings and scaffoldings. For example, in recent
years, information apparatuses are replaced relatively
rapidly, and a space in an office 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 alse
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comng into contact wwth each other. Accordingly, developnent of a brace
structure free fromthis problem 10 or devel opnent of a connection nenber
that elimnates the problemof the braﬁs 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 fset between the positions 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 éa%@cgﬁngﬁéaégﬁré FlEEBFC%HEEgH?d Pt SPONELLE 0N, W th

whi ch t he above escri bed problemo races can be elimnated. To achieve

the above objh8gbmnbacREr dENGhEOMERBerB ERERt chbA¥ERELED. thBehRFiSeprovi ded a
brace structure 25 provided between posts, conprising a pair of braces

arranged crosputeecahr beeeganngctibags penbedsngepnasted, telbréhwends of
each of said braces, brace receiving 21 nenbers connected to said
connecti on nbnhérdsngndf &BCaEédbydangachhdtt bssdodepbgtprofasbiohatsaid braces
has mating portions, each having a spiral thread, at both ends, each of
sai d brace r ébUPy| Hheheabtashhng hraase oppasksii xbdiy mecashadyto said

post and hooks provided on a top surface of said base plate, and each of
said brace EBnhe¥efbE RERBERINFaEVANPEAGRTGeHERE POr&i BAITO"IHE fBoked on

n f the hook f i r r_an
one of the Bgsgtgong? gf?sg efgggbgac gther to prevent them from

coming into contact with each other. Accordingly,
development of a2 brace structure free from this problem
10 or development of a connection member that eliminates
the problem of the brace structure have been desired.
The present invention has been made in viaew of the
above described problem and has as an object to
eliminate troublesomensss in determining the Fixing
15 position of braces necessitated by the need of
providing a predetermined offsek between the positions
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 te the
present invention, there iz provided a brace structure
25 provided between posts, comprising a pair of braces
arranged crosswilise, brace connection members connected

to both ends of each of said braces, brace receiving
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a length adjusting portion connected to one of the 10 mating portions of
one of said braces that can adjust the axial length of said brace by its
connection length wth the mating portéfn. Sai d hooks are arranged on the
top surface of said base plate side by stde with a predeterm ned di stance

t herebetween and oriented in the 15 sane direction. According to the brace
structure of the present invention, by connecting a brace with one of the
hooks arranged on a brace receiving nenber fixedly attached on a post
with a predeterm ned distance via a brace 20 connection nenber, positioning
of the brace on the post is successfully achieved. Consequently,

deterioratiogemglrf h@o%ﬁ@&@éﬂ% éé’ié{"e@é}éﬁ'@cﬂoﬁ%&ﬁlgﬂé og,gaused by -

mut ual contact of the aces is prevented, and the races can sufficiently

exercise t hefiﬂ@&l%oﬂtﬂic@éd rebnsQ{&i Pes Bs I eHANM Y ls Sl RB s Hlaldr €.
Here, the post refers to one that conposes a rectangular frame structure.

--- - - ----mat?Rq Aecoichag éach Meapiesent spiventtOreadese bsth provi ded a
brace receiving nenber for nounting a brace on a post, conprising a base
pl ate to be énded| gachtofichedd onrsae drpost vimg mhenksrpriovs dedbase a top 5
surface of said base plate- The hooks are arranged on the top surface of
sai d ba8e plRtetqi fhedhy caetarhedelo shid apewt tded dyerhedprandded i ented in

the same direction . .
on a top surface of said base plate, and each of said

brace connection members has an engagement portion to
be hooked on one of the hooks of said brace member and
a length adjusting portion connected to one of the

10 mating portions of one of said braces that can adjust
the axial length of said brace by its connection length
with the mating porkicn. Said hooks are arranged on the
top surface of said base plate side by side with a
predetermined distance thersbetween and oriented in the

13 same diraction.

According to the brace structure cof 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 cn the post
is successfully achieved. Consequently, deterioration
of the braces due to wearing or deformabion causaed 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 compeses a rectangular frame

structure.

i
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As per the above, in the brace receiving nenber 10 according to the :
present invention, hooks to be connected wth a brace are arranged on the
top surface of a base plate with a pregfternined di stance therebetween
and oriented in the sane direction. Therefore, in the case where said .
brace receiving 15 nenbers are di sposed at four corners of a rectangul ar

frame structure respectively, the braces can be disposed on the posts that :
conposes the rectangular frame structure easily by using front hooks for P
di agonal | y arranged brace receiving nenbers and rear 20 hooks for other
di agonal | y arranged brace receiving mnmenbers. According to the brace

recei vi ng menber Qicé$¥ﬂi£§e§gﬂﬁhéq¥ft 00 idden STRPSSE s tOg at tach braces

to posts easily, and positioning o e braces is achieved successfully.
Consequent | ypsyfi Heheat bsheengkhe 0bihhenaRo 8L HEE UnSuhE1i8GSA  B8ace _
irrespective of the skill of the person who builds the structure. It is
preferred thah athesbracempeieingng besbeplaceordi bg fioxébeypresent 1. 23
i nvention have a symetrical configuration. If the brace receiving nenber
i s symmetri cattached sanesakdbpest sad hecksepronidée onghttemd | eft posts
W t hout any distinction, and the nenbers can be used as both the 5 upper
nmenber and t fBrfaqeroherbid basthrlabst s THA \hasks @rsnhdinpndssd on
orientationstﬁgen they are fixed. This makes handling of .them easier.

top sarface of sald base plate with a predeterminead
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 btop surface
cf 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 dispcsed at four corners of a rectangular
frame structure respectively, the brages 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
membars. According to the brace receiving member of the
present invention, it is possible to attach braces to
posts easily, and positioning 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 1s preferred that

the brace receiving member according to the present
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There is no particular limtation on the shape and the material of the
base plate. Any material that has a 10 sufficient strength that does not
di m nish the reinforcing effect of the Qsace may be used. Furthernore,
there is no particular limtation on the™ material of the hooks, and any
material having a sufficient strength may be used as with the base pl ate.
15 The hook nmay be shaped, for exanple, as follows. The hook nmay have a
base portion provided on the base plate, a curved portion that extends
fromthe base portion to an end portion in a curved manner. In addition,
an open portion extending toward the curved portion nmay be 20 provi ded

bet ween t he Eﬂ%spﬂ%h' 89vang ggﬁngggéegit beﬁfl?ﬂlstheﬁk can £jook, for

exanpl e, an annu er whe end port I's nade to pass through

the hol I ow rnpakki eAcelvihg ABRBELAT ﬁegpﬁfnetﬂeafndtp@réhﬁe RAbmbBes hook
may be inclined relative to the base plate by an 25 angle of 10 to 20

degrees, wherahybdi akadabihothef rifrtnenbielefookedt bywibroliookngan be
prevented. The base plate and the hooks may be forned integrally, or 24

al ternativel gisthaytmay, benflothedmerpbarat ehp bhadusédsasnedthogkeher using a
fasteni ng nenber. A predeterm ned nunber of holes may be provided on the
base pl & e sBPPRAt MeMbaxyanfxeaeylaveschedben anpbbe BoatEngnbyl ¥ or ot her

fast eni ng nenbers that are made to _ pass throagh said holes. The
pr edet er ni ne@PADABER BFElﬁoPééeHEthenﬁeghﬁﬁe a¥ apprbpredt e WY hat it

n fix
ca makes handling of them esasier.

There is no particular limitaticon on the shape and

the material of the base plate. Any material that has a

10 sufficient strength that does not diminish the
reinforcing effect of the brace may be used.
Furthermore, there is no particular limitation on the
makterial of the hooks, and any material having a
sufficient strength may be used as with the base plate.

I3 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 exktends from the base porticon to
an end portion in a curved manner. In addition, an apen
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
said end portion is made to pass through the hollow
portion of the annular member. The end portiocn 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

L ST
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the brace reliably. The hooks are arranged on the top surface of the 10
base plate with a predeterm ned di stance therebetween and oriented in the
sanme direction. This neans that the hog%s are di sposed on the base plate
in such a way that the end portions of"t{he 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
t he hook with another brace. Such a distance can be determ ned accordi ng
to the dianeter of the brace. Specifically, contact of the braces can be
prevented by meking the aforenentioned 20 predeterm ned distance |arger

than the diagg{gfn%ﬁigggﬁyb ggg.T%ﬂebgr§8§mé§g%%¥%ﬁg¥%§§b%£ according to

the present 1nvenilron gues provi ottom surface of

sai d base pl ah8:ahedntbgbhbHOLOBh 25 £IG: DRTAG MeRbesal & base plate. If

for exanple, recesses corresponding to said tongues are formed with a

predet er mi negrdilstanaen@d nbhiesebet vieele @l g bdepronrDiéddbmatngi rection on
the post on which the brace receiving nenber is to be attached, the

posi tion at hasehpléeebsacehaecek vinag [ivesdry avcidecgpost sgmode det er mi ned
easily, nanely 5 positioning is achieved easily. Therefore, it is
preferré&d thagingcestes de ¢tohardfdptervny andybenst that saré atadefte he post,

and sai d tongues corresponding to the recesses be provided in a direction
subst anti al | §2ss through said holes. The predetermined number of

hole= 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 ko the same
diresction 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. B5Such a distance can be determined according 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 said base plate.

If for example, recesses corresponding to said

tongues are formed with a predetermined distance

[N RTRY
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perpendi cular to the direction of the end of said hooks. 10 Alternatively,
positioning of the brace receiving nenber on the post can be facilitated
by providing grooves in the vertical d&éection al ong the post. In ;
addition, the brace receiving nmenber according to the present invention 7,
may have a U shaped open 15 portion provided in the longitudinally upper

portion of said base plate. By providing the U shaped open portion in the
| ongi tudi nal |y upper portion of said base plate, the weight of the brace :
recei ving nenber can be reduced. In 20 addition, by providing the U shaped i
open portion on the side toward which the ends of the aforenentioned hooks

are directedthéhebeﬁhs@ﬁaaiaa%oéhéhfckgﬁégﬁgﬁ%fiai£§btg§@?§§oﬁﬂa be easily

determ ned upon fixedly attaching it ost n this '

i mproves thepdesi A wRBcRT thBerPAAECrE8ELT Vhe IndRBDLr 1 5 FUp tiher nore,
according to the present invention, there is provided a brace connection
menber for 26ttsonadcting pobiatenreteiiicly mmeheradesestbediapove and a
brace. The brace has, at its both ends, mating portions each of which is
provi ded wi thembspi pal tharpast Sandodrdelee cohmedtéasi hppbeandag an
engagenent portion 5 to be hooked on one of the hooks of said brace
recei vi Aig neRbeithnging| epgiehieyedt easlipsr t iTherefegmedited® o one of the
mat i ng portions_of s&i brace, that can adjust the axial |length of said
[

brace by itsPTEhRRECY] bRAT ehGERSIRF hPE nEPFREE P poF el 1y on the

surface of the post, and said tongues corresponding to i
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
graoves in the vertical direction along the post.
In addition, the brace receiving member according
to the present invention may have a U-shaped copen
15 portion provided in the longitudinally upper portion of
said base plate.
By providing the U-shaped open portion in the
longitudinally upper portion of said base plate, the
weight of the brace receiving member can be reduced. In
20 addition, by providing the {-shaped open portion on the
side toward which the ends of 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
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10 The above descri bed 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 length-of the brace is adjusted by the

| engt h adj usting portion. Thus, the rectangular 15 frame structure in which
the brace is set can be reinforced. The engagenent portion may have any
shape that can be hocked on a hook on the brace receiving nenber. The

si npl est shape thereof is, for exanple, a ring-like 20 shape.

Alternatively, it may be conposed of a pair of plate nenbers and a rod
menber attached between the plate nenbers perpendicularly thereto. In this

case, said Bracecelflysal drieaceoterel ¥ niofBoPiacariben S00nECiRd by

hooki ng said rod nmenber by sald hook 25 There Is no particular Iimtation

on the naterjabrafe, t NEhDNReaL HHECIHON AR s, amatmigeri al that has
a sufficient strength that does not dimnish the - ---------- 27

rei nforcing phteconef chbe bfaetinhy ibe pusad deBaind tadjaldp i Jporlk«ad i S used
for adjusting the length of the brace. The length of the brace including

t he brace cobaedtpoaceenbensctsondiesiied has ban | engeyedenhanothionli st ance
bet ween t he di agonal hooks in advance, and after hooking the engagenent
portiong of EPePHrhgekedpmeene opf nehdcreckeupt edaid WorPE ends of the brace

on the hooks, said qughg ad%u tinf potion_is operated to shorten the
| ength of thE"Brate"¥ o"EM Spp B%r?a gngth adjusting portion,

connected to one of the making 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 members are
attached Eo both ends of the brace, the conneckion
members are hoocked on the hooks of sald 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 porticn 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
conneckted by hocking said rod member by said hook.

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

a sufficient strength that deces not diminish the
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10 Iength that is suitable for reinforcenent of the rectangular frane
structure. Length adjustnent by said |ength adjusting portion nmay be done
by rotating said brace and said brace gonnection nenber relative to each
other. 15 In the brace connection nenber according to the present
invention, the spiral thread of said mating portion nmay be forned on the
outer side surface of said brace, and the I ength adjusting portion of said
brace connection nenber may be a bore into which said nating 20 portion is
to be inserted, and a spiral thread conplenentary to the spiral thread of
said mating portion may be formed on the inner surface of said bore. Wth

the above depgihbgfcphgUetilsr bt RePRSSLD! fayt9sagidgt the length of the
brace by rotating said 25 brace and said brace connection nenber relative

to each other. Thea{d es@NistiveHdOfids TWtudddi 86 A0jdNenpbaue
described structure in which spiral threads are 28 formed on the outer

si de surfacetenfithotfi €nel poste onsTheofl dritpctbroac ectanddre addjalsidimgy portion
of said brace connection nmenber has a configuration conplenentary to

them but thehe brateresnineytben resepses. iSpetjiscad | yp Be bbreseext endi ng
along the axial direction may be provided at both ends of the brace, and a
spiral PhreabihamafhpedisiaBaeoheteennibe sirmare lohasdeh isuradvanee, t he
adj usting portion_of said brace connection nenber, may have a rod-1ike

shape conpl ePBft 3F§=F NPHEL BB, khe 19n9ngrnenh ok t AR 2 a0F nBR HRT3%H ned on

the outer Sué&ﬁﬁgctinn members coupled to bokth ends of the brace on

the hooks, =aid 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 ko each
okher.

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

20 portion is te be inserted, and a spiral thread
complementary to the spiral thread of said mating
portion may be formed on 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 said brace connection member relative to each
other. The present invention is not limited to the

above described structure in which spiral threads are
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of the rod-1ike 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 oppogéte to each other. 15 According to
the present invention it is possible to fixedly attach braces on posts
appropriately while preventing themfromcomng into contact with each

ot her. Thus, the braces can successfully exercise their intended function
of reinforcing the rectangular frane 20 structure. It is sonetines
required to attach a flat object such as a glass panel to a space
structure- In connection with this, in the case where a neM/space

structure Isghonbg BH'£EE'Bu§e§p QﬁesHﬁPfééeQn EfBbEﬁ %&rhioﬁ&qu'red

that the fixed position of artltlon can anged

desired. ForgsexanBl Braka ahhetﬁés.@d §££n§0§b§t%ﬁ Hﬁega@a BELHsEt ural
menbers and - - --------- - ----- | at plate nmenbers are fixed on

t he posts toceansttiich membacehshructuﬁﬁlgufathenft&mﬁlamentaepst@f t he
flat plates can be changed wi t hout changing the fixed positions of the
posts to bui them, nkuktsphetrsfeattoes, mdyibei sepessedl e Specsiafdecaley ef f ort
of changing the position of the posts, and the degree of freedom of

desi gn 6f thECspacexFsnHiegeaseny thet asiehsdinperion Bpsckestructure is

rebuilt to adapt it to updated_ infornati on apparatuses, .one nay
provided at both ends of the brace, and a splral 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 compilementary to khe bore,

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

13 aecording to the present invention it is possible
to fixedly attach braces on posts appropriately while
preventing them from coming intks contack with each
other. Thus, the braces can successfully 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 toc 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

e e L e e L AT —
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10 wi sh to change the fixed position of a flat panel that functions as a
wall or a partition according to sone |ater situation. There may be

various such later situations, but in y event, even if a wall is to be
noved only by several centineters, it n%€ be necessary 15 to nove a post(s)
with the wall in some cases, if nenbers having an adjusting function are

not used- Such a situation will be very troublesone. The present invention
has been nade in view of the above described problem and has as an obj ect
to provide 20 a nounting apparatus for a flat panel nmenber of a space
structure with which the fixing position can be changed freely. To achieve

the above obkgg?z§§598&@%£%%£?0%9§Ifgﬁgée latgeﬁg%gg t5h95§5t§uQEOV|ded a

flat plate I ng Xin € on a conpri si ng

a flat plat eahebgbegsﬁﬁﬁaeﬁréorlbotﬂenﬁlﬁaadpoéiaioﬁga&f Quetf\@apl ates, a
bracket fixed on said post 30 for supporting said flat plate via said flat

plate hol di pyabesbesn B8 adinséerwiORoect ellahgingepheardxédat plate
hol di ng menber and said bracket for adjusting the distance between said
post and saidoblibiopbaté. tisai desStél bt phhte hahelw ngpaeabetriachoedes a front
plate disposed on the front surface of said flat plate and the back plate
di sposef on ihelBaBRssiki@ckoofsavai Bhef¢biopt avk, changtngdtivdck plate is

provided with adjusting neans for adjusting the fixing position of 10
said fl at p|a?§ltlon of "the posts, and the degree of freedom of

design of the space is increased.
In the case where a space structure is rebuilbk to
adapt it to updated information apparatuses, one may
10 wish to change the fixed position of a flak panel that
functions as a wall or a partition according to some
later situation. Thers may be various such later
szituations, but in any event, even if a wall is to be
moved only by several centimeters, it may be necessary
15 to move a post({s) with the wall in some cases, if
members having an adjusting function are not used. Such
a situation will be very troublescme.
The present invention has been made in view of the
above described problem and h%s as an object to provide
20 a mounting apparatus for a flat panel member of a space
structure with which the fixing position can be changed
freely.
To achieve the above object, acecording to the
present invention, there is provided a flat plate
23 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

il R RS
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According to the flat plate fixing device according to the present

i nventi on,

freely chan
addition, s
separate ne

flat plate freely wthout changing the position of the bracket fixed on
t he post. The shape of the post is not limted to a 20 specific shape,

when the cr
possible to

t | h t +phat t t
22 ?spaaggngg?ktﬁg §£tlﬁ§ shiatrpha él&ﬁ&oﬂgéngaig %f&tp?féﬁg I nvention

the fixing position

ged wusing said adjusting nmeaps and said adjuster. Inib5

of a flat plate fixed on a post can be

ince said adjusting neans, said adjuster and said bracket are
nbers, it is possible to change the fixing position of said

oss sectional shape thereof is substantially rectangul ar,

but

it

is

change the fixing position of the flat plate wwth reference

es a space structure and unct

ons as a wall

or

a partition. h&ﬁmamglﬁemerpaaﬁlgaﬁagtét%éaﬁeéﬂegnbéb@egﬁt ssial rofrthe flat

plate, E

pl at e hol di
two pl ates,

plate. For

10

15

20

25

31 and the present invention is suitably applied also to a
gl ass panel pbatenhelidihg wembandaed paidibuhekdy fear&fiyhsyinghend! at

ng menber according to the 5 present invention is conposed of
daaehpce bérevaenpsaie pesposed saidheldtr optaterf &widf said
flat plate and a back glate di sposed on the back surface of said flat

ekbapl platkq;

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 i3 provided with
adjusting means for adjusting the fixing position of
said flat plate.

According to the flat plate fixing device
according to the present invention, the fixing positien
of a flat plate fixed on a post can be freely changed
using said adjusting means and said adjuster. In
addition, since said adjusting means, said adjuster and
sald bracket are separate members, it is poasible to
change the fixing position of said flat plate freely
without changing the position of the bracket fixed on
the post. The shape of the post is not limited to a
specific shape, but when the cross sectional shape
Ehereof is substantially rectangular, it is possible to
change the fixing positicn of the flat plate with
reference to a plane of the post.

The flat plate according to the present invention
is a member that composes a space structure and
functions as a wall or a particion. There is no

particular limitation on the material of the flat plate,

olibnpl Bemeehr enciidpssadiaerl- fPk@teon an upper
corner of said flat 10 plate_in such a way as to hold the flat plate the

B T Y
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pl ates on both the surfaces thereof. Holes through which a fastening i
menber (s) such as a screw(s) is made to pass are provided on said two ;
pl ates, and a hol e(s) corresponding tq% hemis al so provided on the flat

15 plate, whereby it is possible to fasten the flat plate holding nenbers
and the flat plate together. The back plate that conposes said flat plate i
hol di ng nmenber has adjusting neans for adjusting the fixing position of b
the flat plate- Wth the adjusting 20 nmeans, 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 r supported by the '

bracket fixe qggg i b, e qnﬂ at plate {
hol di ng mm%aa%é &ﬁgr%ﬁeﬁ er%§ 5%6 éﬁg{l&% ange % I
fixing posithpRsofp émféﬁtm@é@smlﬁelmamdtﬁ@;@iﬁmlw the fixed :‘
state on the post, in other words w thout 32 changing the fixing position

of the brackeirefillEl @dj usting nmeans is used for adjusting the connection
position of the adjuster connected to said back plate. By changing the
connecti on positi dinenifilats pletadjaistierg mMdwbgrosdeamiiafg twe tfHeat pl ate can
be changed in a direction perpendicular to the axis of the adjuster.
Ther ef oPe, iPrefenicasvemicienthe cimpeisdmbiftvaxbitdst manslyister is
parallel to the |ateral sjde surfaces of the post to which the bracket is

attached, 10T¥PRL fREATH EIIPREAd WY e Haehkt phufaeh ot maid ohtat

plate and a2 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 thereocf. 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)
corrasponding to them is also provided on the flat

15 plats, whereby it is possible to fasten the Flat plate
helding members and the flakb plate together.

The back plate that composes said flat plate
holding member has adjusting means for adjusting the
fixing position of the flat plate. Witkh 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 stake on the post, in other words without

e —i—t s T
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pl ate can be noved in the direction parallel to the front side surface of
the post, that is, inthe lateral direction. The adjusting neans may be

adapted to fix
designed to be slidable to allow fixing at an arbitrary position.

the position stepw se m&ih a reference being set or 15
For

exanple, in the case where the fixing position of the flat plate is to be
adj usted stepwi se, holes forned on the back plate at predeterm ned

intervals may serve as the adjusting neans.
to fix the flat plate by
menber such as a bolt using a hole thus provided on the back plate.

In this 20 case, it is possible
connecting it with the adjuster with a fastening

On

the other h j h r : ad] HSti is to be designed
%ﬁ?%g/ﬂag ?tlléaffxﬂ*?& o%?%loﬁ bHSLL DG FRANS: | g

slidable to a

extendi ng al ong t hend ongyddidinplmeld£cid Al £de Lflstr ltnday be

provi ded as the adjusting nmeans so that a 33

Xing at”a itrary positron, a linear slot

fasteni ng nmenber such as a

bolt is insettetatbionghosibbdnsdDt thadassust HACKPh&t©2gano beasdi d vi a
said fastening nenber. Thus, it is possible to fix the glass panel

arbitrary posatkopldtdhe Hy adlestglirgy a e e adidtors yomdritioms adidc i | at

at an

pl ate

via said holding nenber, and has, for exanple, the structure described
bel ow. Pt nmaYhpeagivsteed Wie heositigedoporne obldt xethlon capdse, a
connection portion_ to be connected with another nenber, and an arm portion

10 provi ded PREMERH sRi @ F1XREE HoR t PRORPARE St clomndes i RS poftilvh. The

armportion may, DeYe. 3 s 39 8% the case where the direction of

10

15

20

25

axis of the adjuster is parallel tc the lateral side
surfaces of the post to which the bracket is attached,
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
designed to be slidable to allow fixing at an arbitrary
position. For example, in the case where the fixing
peosition 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
case, 1t 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 siidable to allow
fixing at an arbitrary position, a linear slok
extending along the longitudinal direction of the back

plate may be provided as the adjusting means so that a

adem oy o
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portion, or the armportion and the connection portion nmay be disposed to
forma right angle, whereby said flat plate can be fixed in such a way as
to extend in 15 the direction perpendiag#ar to the surface of said post on
whi ch said bracket is fixed. In other ds, 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 forma T-shape, the connection portion provided at the end of the arm
portion may be horizontally symetrical with respect to the axis of the
arm portion, and the fixed portion adjacent to the armportion may al so be

vertically S¥HHEE?%H?Lm 1 Qrﬁ?uéﬁsﬁgcﬁ %ﬁl£hfsa§%$ea}?%2§¥§5p portion. Wth

t hese features, possi bl e to use e brac yi ng

attention toghhg 81bENAAYI Qﬂi%&hﬁﬂcﬁt%%% Ngahtnd4s151Q the posh A hole
t hrough which a fastening nenber such as a bolt is to be inserted may be

provi ded on fFhetéhied me@bélon Miusaiit bragkeisipherepyf ihahy aflsds can be
5 fixed on said post. A groove(s) extending in the vertical direction

and/ or the hpanzbnstal avi aebitoarpayosbeignovi ded on said post, and in
addition a projecting portion(s) corresponding to said grooves may be
provi ded on the suffaderatkaiids fa xeeingar tfloat tH2PPOSES 1981d Batn cont act
with the post. This facilitate positioning of the bracket on_ the post. The
connecti on pBtEFENYHE £REIpRatHERT BSUpRTe @nd has, for example,

the structure described below. It may be provided with
a fixed portion fixed on a posk, a connection porkion
to be connected with ancther member, and an arm portion

10 provided between sald fixed portion and said connection
portion. The arm portion may have a right-angled
pertion, or the arm portion and the connection poriticn
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
on which sald 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 peortion
provided at the end of the arm portion may be
herizontally symmetrical with respect to the axis of
the arm portion, and the fixed portlon adjacent to the
arm porticon may alsc be verticalily symmetrical with

25 respect to the axls of the arm portion. With the=e
features, it is possible to use the bracket without

paying attention to iks orientation when aktaching ik
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cylindrical shape, and a hole may be provided on the center axis of the
cylinder. A fastening nenber such as 15 a bolt may be inserted into the
hol e of the cylinder so that the end qi the fastening nmenber is fastened
th adj ust er between, whereby the
flat plate can be fixed. The above described adjusting nmeans of the flat

to said flat plate holding nenber with

pl ate hol ding 20 nenber allows to change the fixing position of the

connection portion of said bracket and said flat plate nenber relatively.
Consequently, the fixing position of the flat plate nenber can be changed
The adjuster is connected between said flat plate 25 hol ding nmenber and

sai d bracket Byhghﬁg ing the axial Ilength of the adjuster, it is possible
posi T

to change the

_ on"of the flat plate without changing the fixed 35
state of said brackel,QD S fPSIhidh 6 4558 d hRdide MY dE & Qi ded

with a l'ength adjusting mechanismthat can change the axial length of the
adj uster. AhdeEnasi ¥el e BnPbtiad ihyy dbe ashheti@isd Mavimg bigedferent axial

| engt hs may be prepared, whereby the distance between said post to said
flat plate casrbeonadfusibd byadkst phieesélsypictive cbrddiese ¢sn no=parti cul ar
limtation on the shape of the adjuster, but for exanple in the case that
t he conhect i bhxpdrenosedd past. 13 lgrackest(s)s ceyleinimigcdln ddedescri bed

above, it is preferred that the adjuster have a simlar shape- In
case where sHPH-bFRbkdirafeieRindfef Pratkohoientyl direction may

be provided on said peost, and in addition a projecting
porticn{s] corresponding to said grooves may be
provided on the surface of said Fixed portion that is
10 Lo be in contact with the post. This facilitake
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 a8 bolt may ke ingerted inte Ehe hole of the cylinder so

that the end of the fastening member is fastened Lo

said flat plate holding member with an adjuster between,

wheareby 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 flat plate

member relatively. Conseguently, the fixing position of

the flat plate member can be changed.
The adjuster iz connected between said flat plate
23 holding member and said bracket. By changing the axial
length of the adjuster, it is possible to change the

position of the Flat plate without changing the fixed
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menber are fixedly connected using a fastening nenber such as a bolt, a
hol e t hrough which said fastening 15 nenber is to be inserted is provided
al so on the center axis of said adjustgé A projection may be provided on
the surface of said adjuster. A recess conplenentary to the projection of
sai d adjuster may be provided on the connection 20 portion of said bracket,
which facilitates positioning in connecting the bracket and the adjuster.
Alternatively, a recess may be provided on the surface of the adjuster

i nstead of the projection, and a projection may be provided on the
connection portion of 25 the bracket. In the present invention, said
bracket may i yedg a | .Si e lat - -
............ Seqshi SEdsqnacLaLpcel o3l 9613050860 Ol Rash: Sl ¢
SUbStant|a||MapaﬁalbgbvléeahﬁlﬁﬁoﬂtléhQ@hSHHﬁﬁﬁﬁlﬁé mnS&hanPoat thand said
adj usting neans may achieve a first fixing position of said flat plate in
whi ch a | at ecah &henlge thesakdall déngthtefi shéogajedcen, front of said post
and a second fixing position of said flat plate in which the |ateral edge
of said flataApterpabsvedgat edplnral heystofeadjusteds postinds descri bed
above, the flat plate holding nenber 10 according to the present invention
has the2adj ugifhgrenkaasiehalenabhehbaycbe hereparad, pobereln bhe| east

bet ween two g05|t|ons so that |t can change the
istance between said post to Said flat plake 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 connection portion of said

10 bracket is cylindrical as described above, it is
preferred that the adjuster-have a similar shape. In
the case where sald bracket and said flat plake holding
member are fixedly connected using a fastening member
such as a bolt, a hole through which said fastening

15 member is to be inserted is provided also on the center
axis of said adjuster.

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

20 porkion of said bracket, which facilitates positioning
in connecting the bracket and the adjuster.
Alternatively, a receas may be provided on the surface
of tEhe adjuster instead of the projection, and a
projection may be provided on 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

e e e A manee
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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 i
on a lateral side surface of the postdfgd the flat plate is disposed :
substantially parallel to the front side" surface of the post, it is

possible to nove the flat plate in a lateral direction by changing the
position 20 using the adjusting neans. To nmake it possible to fix the
bracket on the lateral side surface of the post and arrange the flat plate
substantially parallel to the r front surface of the post, the arm portion
may have a right-angled portion, or the armportion and the 25 connection
portion may { s f s ki B Xai | the flat plate .
in said firs §1fu|9}(l ngE %@rﬁ‘%%m :r%)%l(\%\n l?ﬂ%]ééga%ﬁyev]g% %é%?(?%g t he di stance ’
from one enguetrsatthbagkoptal Bal Ocd NEnPOBHENONs Ple Wi EFacSah# adj uster is
connected thereto equal to the distance fromthe center axis of said post
to the 5 cense&idapdst pfarsdi sk bdlj Ay est 1By mdaghiogy tdehieberal Fiagge of ,.
said flat plate and the |ateral edge of said holding nenber, and arranging
t he positionibtindipdeitioon batkspladtElas mbhomneciredsiwichh 4 heetaelfakter in the
above described manner, it is possible to realize the first 10 fixing i
position in 9%e nef theid | Btablrlate Hxatoented imelfonk of #xidn said

second fixiqg Eosition wi || be achi eved by meking the_ distance from
osC and a second fixing position of faid flat plate in

o RS LT Ly e L

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 2aid wpost. 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 position

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 portieon may have a
right-angled portion, or the arm portion and the

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

Fixation of the flat plate in said Eirst fixing
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one end of said back plate to the position at which said adjuster is
connected thereto shorter than the 15 distance fromthe center axis of said
post to the center axis of said adjustgr. Mre specifically, by making
the di stance fromone end of said back plate to the position at which said
adjuster is connected thereto shorter than the distance fromthe center
axis 20 of said post to the center axis of said adjuster by a length at

| east equal to the width of the post, it is possible to realize the second
fixing position inr fixing the flat plate. In the present invention, one
said adjuster may be 25 selected froma multiple types of adjusters having

di f f erent axfzééiff&gtQ§lfclggr%??%$é’dt%§arg%ggﬂ§ eRQS4d L Pl hak Sl d

adj usting neans assunmes. 3 sai ng nmeans nakes di spl acenent

in a directigheperfestli saiarnifktHeasar CehOfpdher{dtar Pligt €npossi bl e,
sai d adjuster nmakes displacenent 1n the direction of the surface of the

flat plate- Fhedeadfa@stodrbysusomgeseed alkk et b NGqIEANSo afige Sai d adj uster in
conbination, it is possible to displace the flat plate in the
f ront war d/ badkeeaniceli feeni one amehtde hefs/ofghiid dvesctionthEor exanpl e,
fixation of the flat plate in said 10 first fixing position will be
achi evedél by #ERt#g 2%eS aki sdid eadins ber ¢ hyadildanamy digerl ativamlt he
distance 1o e NS O 3ot S e S A e PRt A F Sage O 081

holding member, and arranging the position at which the

back plate is connecked 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 Erom
one end of said back plate to the positien at which
said adjuster is connected thereto shorter than the

15 distance from the center axis of said past te the
center 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 than the distance from the center axis

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

In the present invention, one said adjuster may be

25 selected from a multiple types of adjusters having

different axial lengths according to the fixing

position that said adjusting means assumes.
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adjuster to the contact surface of said bracket wth the adjuster.

Fi xation of the flat plate in said second 15 fixing position will be

achi eved by naking the axial |ength of3éhe adj uster shorter than the

di stance 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 predeterm ned axial length that is
suitable for the fixing position that the adjusting nmeans of the above
descri bed hol di ng nenber assunes, it is possible to change the fixing
position of the flat plate without replacing the bracket. 25 In the

present invention, gsald &0 ¥siyNngs sﬂg_{ﬁrgs or?fﬂ(s%? %ﬁg{é%ﬁﬁttm augh

hol es provided on a horizontal™ centet axis of sald back plate. -----------

39 By usingdibectibRugbrheh&scasat heo aghesshpgad®ags tREdefaXing the back
plate wth the adjuster using a fastening nmenber such as a bolt, it is

possi bl e to platetphesélblepl abedi adpasosdansleen dhsphecoasnt i DR Eiea 5
t hrough hole. Fixation of the flat plate in said first fixing position
wi || be achi @vedcbyomeki nghe heudfatanct thie oflanenbade of Merdivack plate to
the position at which said adjuster is connected thereto equal to the
di stance froRyYtRéiednteidxisustingi Bepostand skxed 1@adtestey BRis of said
adj uster, form sajd through hole, at this position, and achjeving
fixation usi REUELPE"Past thi 1Y RERELPLS HRAHGRLaTe e 1 FIAT PLEEE i n sai d
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 sald bracket with
the adjuster. Fixation of the flat plate in said 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 position that the adjusting means of the
above described holding member assumes, it is possible
to change the fixing position of the flat plate without
replacing the bracket.
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.

i
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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 disﬁgnce fromthe center axis of said
post to the center axis of said adjuster]; formng said through hole at
this position, and achieving fixation wusing said fastening nmenber. 20 In
the present invention, a predeterm ned nunber of projections having a
substantially rectangul ar 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 descri bed above, said

back plate is con t.eds - W i i i . pl at e
is transmtted t(r)]@:’(;hg %%Akélg?[ Z@e&%qﬁfél% i%gcnﬁaﬂiu%ﬁﬁg%%oﬁ ed by
the bracket yha ¥heiAg) UBtebacWilatdes: o et L’é@jlﬁé‘t&‘!@ﬁ@iﬁ? psedet erm ned
nunber of projections that are nmade to pass through the fla pl ate are
provi ded on fastéackgphahieeansutheas | atbplaleid is hedshibps weentibe back
plate and said front plate, the |oad on the back plate can be partly

relieved. |nthhefpresphate niemiomrdimteral tiendhportsonsonfef sai d fl at

pl ate hol ding nmenber nay have shapes _different fromeach other. 10 Wth
thi s fedturethepeglahobasi IBixddarhet dhieerdilati e adle sai $aiidatfisisst e
hol di ng nmenber. . For exapple, . in the case where said flat plate hol ding
menber has a ?aP??lF%%‘EanH e s‘?ﬁ%tb’e‘?“%ebbérf?ﬁkmg the ‘distance

from cne end of said back plate to the position at
which said adjuster is connected thereto equal to the
distance from the cenker axis of said post to the

10 center axis of said adjuster, forming said through hole
ab 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 sald back plate to the

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

20 In the present invention, a praedetermined number
of projeckicons having a substantially recbangular cross
secktion that are made to pass through said flat plate
to support it may be provided on the surface of said
back plakte 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

L
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thereof may be fornmed as a sem -circular end, whereby 15 one can easily see

the orientation of said flat plate holding nenber. According to the
pl ate fixing device according to the péfsent i nvention, it is possi

freely change the fixing position of a

conposi ng a
DESCRI PTI ON

at plate, 20 anong nenbers
space structure, that functions as a wall or partition.
OF THE DRAWNGS Fig. 1 schematically illustrates the

configuration 25 of a space structure according to an enbodi nent of
present invention. Fig. 2 is an external view of a pole that conpose

--- 41 the space structure according to the enbodi nent

fl at
ble to

BRIEF
t he

S - - -
of the

presen '”Vegﬁbngtgﬁgb%3thé BfQ&PéE v &atggaéd¥%§¥69. Wi Qi shown in

Fig. 2. 5F

S an external view o eam at conposes the sp

ace

structure acgerdkp@rt 0ihhenheahodi pRalicfirhiedPh@asat dpvention. Fig. 5 is
a cross sectional view of the beamshown in Fig. 4. 10 Fig. 6 is an

external vi eprofeat sbmst theamitbahadeotposess tterspgeetlsé rfraure accordi ng
to the enbodinment of the present invention. Fig. 7 is a cross secti

vi ew of the

5

10

15

20

25

phate speanprshotadi onFilge Back plate and the flat plate
1s held between the back plate and said Front plate,
the locad on the back plate can be partly reliesved.

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

With this feature, one gan gasily sae the
orientation of said flat plate holding member. For
axample, 1n the case where zaid flat plate holding
member has a generally rectangular shape, one end
Ehereof may be formed as a semi-circular end, whereby
one can &asily see kthe orientation of said flat plate
holding member.

Zccording te the flat plate fixing device
according to the present invenktion, it is possible to
freely change the fixing position of a flat plats,
among members composing a space structure, that

functions as a wall or partition.

BRIEF DESCRIPTIOW QOF THE DBAWINGS

Fig. 1 schematically illustrates the configurakion
of a space structure according to an embodiment of the
presant invenktion.

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

onal

[P TS i’i
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15 Fig. 8 illustrates how one pole and two beans are connected at a corner
portion of the space structure according to the enbodi nent of the present
invention. Fig. 9 shows the structure olla joint used in the connection
shown in Fig. 8. 20 Fig. 10 is a cross Sectional view illustrating the
connection of the pole and the beamshown in Fig. 8 Fig. 11 illustrates
the way of connecting a pole r and a short beam at the bottom of the pole
in the space structure according to the enbodi nent of the present 25

invention. Fig. 12 illustrates two joints connected to the |ower portion
of the pole in the connection showmn in 42 Fig. 11. Fig. 13 illustrates
the structure,of <a.;0i ot cledot@itdecShAIL SRaaifed it £opnect i on
shown in Fig. 151&% T%i g.mi4 ITTustrat els he structure olﬂetIf’:eﬂ]{:mﬁﬁ’ia

connect ed t optég=shoftvdeaiahn the connection shown in Fig. 11. Fig. 15
illustrates how beans are connected to each other in the space structure
according to the HOyenbad rendrads the-pr@eseNtvidwvert ithe gdlge sHpwshows the
structure of a first joint used in the connection shown in Fig. 15 Fig.
17 shows theistFigtufe of a second joint used in the connection shown in
e 155 Fig. 4 is an external view of a beam that composes
the space structure according to the embodiment of the
praesent invention.

Fig. 5 is a cross sechtional wiew of the beam shown

in Fig. 4.

10 Fig. & is an external view of a short beam that
compeses 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. &.

15 Fig. 8 illustrates how one pole and two beams are
connected at a corner portion of the space structure
acceording 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 wiew illustrating the

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

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

structure according to the embodiment ¢f the present

25 invention.

Fig. 12 illustrates two joints connected to the

lower portion of the pole in the connection shown in

. el e o e — I"":;
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15 Fig. 18 shows the structure of a third joint used in the connection i
showmn in Fig. 15. Fig. 19 is a first diagram show ng how the second joint

shown in Fig. 17 and the third joint sh in Fig. 18 function in :
cooperation with each other. 20 Figs. 20({a) and 20(b) are a second di agram i
showi ng how the second joint shown in Fig. 17 and the third joint shown :
in Fig. 18 function in cooperation wwth 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 enbodi nent of the present i

i nventi on.

connection s

43 Fig_ 22 shows the structure of a joint used in the

Fig. 21. Figs. 23(a) and 23(b) show the structure of a

bi asi ng nmenber fha? conposes the slide connection 5 device used in the

connection shown ig; Fi g3 lellfg&sate?él(g)e adr Z4\Ple ShOW the st ructure of a

base nenber that conposes the slide connection device used in the

connecti on shemhetPedi Bo 2= Fhatt BS4IR)iRNEh2S5tHnaéeid@n fsHisknsed of

di agr anms

10 illustrating novenent of the slide connection device, wused in

t he connectiBiagshdim in Fig. 21, in a groove. Figs. 26(a) and 26(b) are a
second set of diagranms illustrating novenent of the slide connection
devi ce, 9 used in thed cobhekctiwstrowm the Btgruurd pfy reodweintds Fig. 27
illustrates how a short beam and a pole

10

15

20

25

connected to the short beam in the connection shown in
Fig. 11. ;

Fig. 15 illustrates how beams are connected to I
each other in the space structure according to the
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 connection shown in Fig. 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 jeint shown in Fig.
18 function in cooperation wikth =ach othear.

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

Fig. 21 illustrates how a beam and a pole is
connected using a slide conneckion apparatus in the
space structure according to the embadiment of the

present invention.
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are connected using the slide connection device in the space structure
according to the enbodi nent of the present invention. Figs. 28(a) and
28(b) illustrate a projector that 20 i%%connected in such away as to be
suspended froma beamin the space strutture according to the enbodi nent

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
gl ass panel is mounted on a pole in the space structure according to the
enbodi nent of the present invention. 44 Fig_ 31 schematically shows the
configuration of the space structure shown in Fig. 1 to which a

Todi fication is mage,uben LRl acig & RIS s Figei 32 seherpiigal |y

shows the configu on of a second space structure accordi'ng to an

embodi ment  ofonhB8r PERSERLWANYENFIQN. 2F1 9. 33 shows a base support used in
the space structure shown in Fig. 32. Fig. 34 schematically shows the

configuration of aridd, tii(4) SHRC2FIBUCAREEL BHL A thing i B agy esbodi ment  of
the present invention. Fig. 35 shows a base support used in the space

structure showasing Fhgmb3#d. tiray. cSbpbidésiSkiiat €bi dow-dnaeeti®aei vi ng
menbers, 15 brace connection nenbers and a brace structure using themare
arrangel accdeding vsedhenebbodépemection shown in Fig. 21.

Figs. 24f{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 i1llustrating movement of the slide connection device,
used in the connection shown in Fig. 21, in a greoove.
Figs. 26(a) and 26{b) are a second set of diagrams
illustkrating 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
are connected using the slide connection device in the
space structure according toc 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 joinks used in
the connection shown in Figs. 2B{a) and 2B (b).
25 Fig. 30 illustrates how a glass panel is mounted
ol & pole in the space struckure according to the

embodiment of the present invenkion.

E— e ey
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Fig. 37 is a perspective view of the brace receiving nenber according to :
t he enbodinent. Fig. 38 shows the brace receiving nenber according 20 to :
t he enmbodi nent. Figs. 39(a) and 39(b) srgm/the brace connection nenber
according to the enbodinent. Fig. 40 is an enlarged view of the brace
structure according to the enbodinent. 25 Fig. 41 is a perspective view
showi ng how a flat plate fixing device according to the enbodinent is
connected to a pole. 45 Fig. 42 is a top view showing how the flat plate
fixing device according to the enbodinent is connected to a pole. Figs.
43(a) to 43(c) show a front plate that 5 conposes the flat plate hol ding

menber according tg: th e | e I 4( t ack plate
that conposes theﬁf 'a?%lﬁ%%anlgf% oe‘érrls a@eor%n%%r%}g% Zoriodi ment .
10 Figs. 45(@)e 289240(0) raceuper seeh i ¥ ¥igwsy of o aynffcket and an

adj uster according to the enbodinent. Figs. 46(a) to 46(c) show details of
the bracket aeg8Df ieAgise iHemeddoshdRnieph@sng 4 (Blofde#dfc) show details
of the adjuster 15 according to the enbodinent. Figs. 48(a) to 48(c)
illustrate the fl afigl al® sdhemaiy ckeMi ¢ estaneo ridien godrf fichersanbodi ey .

5 second space sktructure acceording to an embodiment of
the present invention. ;
Fig. 33 shows a base support used in the space
struckure shown in Fig. 32.
Fig. 34 schematically shows the configquration of a
10 third space structure according to an embodiment 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 members,
15 brace connection members and a brace structure using
them are arranged according to the embodiment.
Fig. 27 is a perspective view of the brace
receiving member according to the embodiment.
Fig. 3% shows the brace receiving member azccording
20 to the embodiment.
Figs. 39(a}) and 29({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.

i
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Fig. 49 is a perspective view showing the flat plate fixing device :
according to the enbodinent in an 20 exploded state. THE BEST MODE FOR :
CARRYI NG QUT THE I NVENTION In the foll opi ng, enbodi nents of the space :
structure according to the present invehtion will be- 25 described with
reference to the drawings. Fig. 1 schematically shows the overal
configuration of a space structure 1. The space structure 1 is nainly 46
constructed by a plurality of post nenbers or poles 2a to 2j (which wll !
al so be collectively referred to as poles.2 hereinafter) and a plurality
of transverse beam nenbers or beans 3a to 3i (mhich will also be 5

collectively refergg 4a to 4c
(which will also bﬁé % Afhec I ve%reﬁre@{ﬁgﬁ esgggéns erei nafter)
The poles 2 ff%iﬁ@ddé/@iééCﬁ&&ﬂr&?ﬂ‘@r%ﬁﬁé%:ﬂﬁﬁéﬁ@rl@% the

space structure 1. The beans 3 and short beans 4 10 extend paraIIeI to the
fl oor and copnestpthe. poles 2 or beans 3_ Mre specifically, the space
structure 1 illustrated in Fig. 1 has a rectangul ar shape and has siXx
poles 2a to 2f thatigse ¥l ded 43 (¢t ssHeoura ot nersstanthatear t he
centers of the longer sides. The top portions of these poles 2a to 2f are
connect @d bycospyens belwst Bt tBl Jge hol &g tmembe porecording provilked at a
position opposed to the frontnost pole 2a in Fig. 1, and braces 5 are
attached bet #BRAIHBFRE 22 and pol e

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

10 Figs. 45{a) and 45(k) 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

15 according to Ehe embodiment.

Figs. 48{a}) to 4B{c} illustrate the flat plate
fixing device according to the embodiment.

Fig. 49 1is a perspective view showing the flat
plate fixing device according to the embodiment in an

20 exploded stake.

THE BEST MODE FOR CARRYING OUT THE INVENTION
In the following, =mbodiments of the space
structure according to the present invention will be-
25 described with reference to the drawings. Fig. 1
schematically shows the overall configurakion of a

space structure 1. Tha space structure 1 is mainly
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20 2g. This pole 2g is connected to beam 3a. The bottom portions of pole g
2a and pole 2g are connected by a short beam 4a that extends parallel to

the floor- The above nentioned short b €n14a, pol e 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 47 f.. beans 4b are attached '
bet ween pole 2e and pole 2h, and a rack 6 is provided in a space defined by
short beanms 4b and poles 2e and 2h_ Between pole 2c and pole 2d are ,
provi ded two poles 2i and 2j, which are connected to 5 beam 3d. The bottom :

201, o 908l A 8P BRI B S

screen 7 is provide en po and e ScCr serves as a

proj ection sgpegn {Qhjidh Pkl ECAPE, Bhd NBL1 1 ScBLPERdRIr £ FOMN DG 30. I N
view of the | oad applied on beam 3g 10 due to the weight of the projector

0, beans 3h paU=312 ReLcPhoTLder HRAVEEHLELATIBY ANt PORGYSLsé Opbdsid

strength. Signals for the projector 8 are supplied by a conputer placed on
the rack 6. Whsmdessrobedeabovea thedspagieishrucilreldoilse1l5 constructed by
usi ng pol es, beans and short beans in an appropriate conbination in
accordahce wkehleheivetentdeferpen pose ashéreswfs Jadenaiferietdlomabpar at uses
such as the conputer and the projector 8 are set therein. In other words,

t he space st?PhReF r%eﬁm%c&%rEﬁré%t high will also 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 aextend 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
six 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 fronimost pole 2a in Fig.
1, and braces 5 are attached between pele Za and pole

20 2g. This pole 2g iz connected to beam 3a. The bottom
portions of pole 2a and pole 2g are conneckted by a
short beam 4a that extends parallel to the flcor. The
above menticned short beam 4a, pole 2a, pole Z2q, beam 3
and braces 3 are intended to enhance the skrength of

25 the space structure 1.

Fole 2h is provided at a position epposed to pole

2e. This pole 2h is connected to beam 3b. Twe short
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20 present invention is not limted to one illustrated in Fig. 1 but may :
be designed in various ways in accordance with intended purposes or uses
thereof. In r the follow ng, the struc fre of the pole, beamand short
beam and how they are connected will be described 25 in detail. First, a
description wll be nade of a pole 2 with reference to Figs. 2 and 3. Fig.
2 is a perspective 48 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 :
symmetry of order 4_ Four partition walls 21 extend radially fromthe [
center 5 portion 20 to formthe apexes P of the square cross section of a

the pole 2. M\al S gg X1t eg@tgéﬁéﬁqg%}g%?})ﬁ? tﬂ%\gﬁgtéﬁlﬁdﬁ@ceﬁd apexes P.

A wall 22 extending from one apex war | ng fromthe

adj acent  apgxr&ck €ACHs NOASvided CENLE s cd NESE ARe$p shdmt Koy not
conmes in contact with each other- Thus,” an opening portion 23 1s forned
bet ween the gppesedoibds S222an@2h ( WMBethiawn lpdie 178y anjpfdoar ef areed to as
a pair of walls 22) In addition, a groove portion 24 is formed by a pair
of walls 22, ppavidéd otwavgbd e 12 Arahd he 15ickHrt exrgpordnoan-24d ddie openi ng
portion 23 and the groove portion 24 extend in the axial direction of the
pole 2 all arewry Jds |Thsghietlom additions, odxpeddisn@dr &mh-eddh algeXdP in the

cross section of the pole 2 outwardly of the pole 2 are )
are connected by short héams 4c. A screen 7 13 provided

B T

between pole 2i and pole 2j. The screen 7 serves as a
projection screen for a projector 8 that is suspended
ftrom beam 3g. In view of the load applilied on beam 3g

10 due to the weight of tEhe projectoer B, beams 3h and 31
are provided between beam 33 and beam 3d to add
strength. Signals for the projector 8 are supplied by a
computaer placed on the rack 6.

As described above, the space structure 1 is

15 constructed by using poles, beams and shork 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. In
other words, the space structure 1 according Eo the

20 present invenkion is not limited to one illustraked in
Fig. 1 but may be designed in variocus ways in
accordance with intended purpases or uses thersof. In
the following, the structure of the pole, beam and
short beam and how they are connected will be described

29 in detail.

First, a description will be made of a peole 2 with

reference to Figs. 2 and 3. Fig. 2 i1s a perspective
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20 two external walls 25 that are respectively perpendicular to the two

wal |l s 22 extending fromthat apex P. Thus, an external wall 25 extending
fromone apex and an external wall 25 ‘ﬁitendi ng from anot her apex P

adj acent thereto are opposed to each other. 25 These opposed external walls
25 and the pair of walls 22 that are connected thereto forma groove
portion for wring 26 or a sem -cl osed space on the surface of the 49 f
pole 2. The groove portion for wiring 26 can acconmodate el ectric power
cabl es and signal cables for information apparatuses used in the space
structure 1. Since cables accommobdated in the groove portions for 5 wiring
26 m ght detgrjorate e r , W i C S . ig. 3 may be
provi ded to %%%/‘grgfh%ﬂgg‘?%g%?bﬁgoﬁggfoé %‘MQ& n(%y(%s. {%%élgagescri ption

will be madeypiwthe @ﬁ@n%élev@rhfh%f NRNGE dethicin1 4ralpt B e 4 1s a 10
per spective view of the 5

B et T TP RSP PP

eam 3, and Fig. IS a cross Sectional view of

the beam 3. dHEa C? O8S= SE6kHPNGhaEhepfnc Of v LHE DE89F 3 s st antially the
same as that of the pale 2. A center portion 30, partition walls 31, walls
32 (a pair opampltiod2yalbpehl ngetpond | on$i3Bly of omvecHd patiteons 34 and
apexes Q of the beam 3 correspond respectively to the center portion 20,
the partiti dporivbdns2Qitowddin e (appeats bfolwdihe SXP)are heropeni ng
portions 23, the groove portions 24 and the apexes P of the pole 2, and
det ai | ed destRFpirdnetther RPLlei4d1 Balls 22 extend from each apex P

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

10 not comes in contact with each other. Thus, an opening
porticn 23 is formed between the opposaed walls 22, 22
fwhich will be hereinafter referred 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 portion 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 pele 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 other.

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 surface of the
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20 omtted. The beam 3 is different fromthe 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 accommpdated. In the case of the beam 3, groove portions for wiring 36,
38 are provided only on two sides thereof, nanely on the vertically upward
side 50 and the vertically dowward side, as shown in Fig. 5, In
connection with this, the height of the external walls 35 that define the
vertically upward groove portion for wiring 36 (i.e. the vertical length
of the 5 external walls 35 neasured fromthe apexes Q is designed to be

hi gher thanoéggehfi. ghl.lhe()fgfrt%%eeﬁongﬂ%l (ﬁ@e!&%&i% d q,{i ne the vertically

downward gr portion for w ical length of the

external valLecHmaBagur etk om fvepeasd alhceind pasam abysfe beam 3

is designed in this way 1st war d groove port or wring 36 opens

vertically upperdhyidhednbiea Pesas 3uisd asseril eshife therspacee Sl ructure
1, and therefore it is preferred that a |arger nunber of cables are

accommodat edsincet calbhbk escdbmaada tbd 01 et lag corameat esh-t Toddecyertical |y
downward groove portion for wiring 38 as a matter of course, but
accommobat i onipingabé esight t detevivnars theoverporanon, 4owrimimgng 38 can
deteriorate the appearance. In view of this, the wiring cover shown in
Fig. 5 nmay bEOPOT prle¥dleln sblds ¥ diehves BHRViAledyvec pee¥ebntier wiring
grogove portions for wiring 26.
Next, a description will be made of the beam 3
with reference to Figs. 4 and 5. Fig. 4 is a
10 perspective view of the beam 3, and Fig. 5 is a cross
sectional view of the beam 3. The crass sectional shape
of the beam 3 1s substantially the same as that of the
pole 2. A center portion 30, partition walls 31, walls
32 (a pair of walls 22}, opening portions 33, groove
15 portions 34 and apexes Q of the beam 3 correspond
respectively te khe center portion 20, the partition
walls 21, walls 22 {a pair of walls 22}, the opening
porktions 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
informaktion apparatuses used in the space structure 1
25 are bto 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

Bogran, e me
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36 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

Wi ring Next, a description will be nad f the short beam 25 4 with
reference to Figs. 6 and 7. Fig. 6 is a perspective view of the short beam
4, and Fig. 7 is a cross sectional view of the short beam 4. The short 51

i  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
unchanged with respect to the horizontal direction. In other words, 5 the
smal |l beam 4 is thinner beam as conpared to the beam 3. A central portion

40, partitiopelhs fdreidells A%udapalsial Vel suAR) 5 goeny ngs portions

43, the groove portions 44 and apexes R correspond respectively to the

center portipR SOnnébeidRrkith ohig | shéheidher 10 Wald Sedlakmapai r of walls

32), the opening portions 33, the groove portions 34 and the apexes Q of
the beam 3. w&bbee3s cofidespoibhaoti® tder bEHI ppevaredygseeye portions
for wiring 26, 36, 38 are not provided in the short beam4. 15 Here, a
descripti on mrtibe Pederiwimg hdt pobl es. Zthe therthezas Beramch tde Sheort beans
4 that constitute the space structure 1 are connected. First, connection
of conponengstarnahchztbi nky nefagmed phrem sthaicirgees M 135 be descri bed

with reference to Figs. 8 9 and 10. Fig. 20 8 shows how two beans 3 and
one pole 2 AecrPriecteythigher Ehan the height of the external

walls 37 that define the wvertically downward groove
portion for wiring 38 {i.e. the wverktical length of Ethe
external walls 37 measured from the apexes Q). The

10 reason why the beam 3 is designed in this way is that
upward groove porticon 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

13 can also be accommodated in the wvertically downward
groove porbtion for wiring 38 as a matter of course, hut
accommodation of cables in the downward groove poriion
for wiring 38 can deteriorate the appesarance. In view
of this, the wiring cover shown in Fig. 5 may be

20 provided so 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 descripticon will be made of the short beam

25 4 with reference to Figs. 6 and 7. Fig. 6 is a

perspective view of the short beam 4, and Fig. 7 is a

cross sectional wview of the short beam 4. The short
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a corner (e.g. connection of pole 2a and beans 3a and 3b in the space
structure 1). Figs. 9 and 10 shows r details of the way of connecting a
pole 2 and a beam 3. The connecti on of ihe pole 2 and the beam 3 at the
25 corner portion is achieved by using 3 joint 10 provided therebetween.
The joint 10 has an attachnment surface 10a that is in contact wth an end
face of the pole 2 52 when the joint is set on the pole 2. 'The attachnent
surface |l ea has a through hole 10d at its center. Wien the attachnent
surface 10a is set on the end face of the pole 2, the through hole I d
cones to a position 5 aligned with a screw hol e provided on the center
portion 20 o eap J r using a
screw as sho}\]:-/)\/nélllﬂnqFHCL]LS %chﬁﬁs Q%?%%&%ﬁi ﬁ&ﬁ agfg% at% QP£ é%rface 10b
that is in cgptashp r\eéglﬁ@ £Rd éﬁagsogeéhfoﬁea@ @h&‘h@@amlg meth.@' nt is set
on the beam 3. The attachnment surface 10b has a through hole He at its
center. Wenvébeicalt achaeniosunhitte 188vifgi Dt contRetigutithithe end face
of the beam 3, the through hole 10e cones to a position aligned with a
screw hol e prespeed bo the benieonislpditeonid. ofInt keHreamddsthe joint 10
is secured to the beam 3 using a screw as shown in Fig. 10. The joint 10
has a béam gthéesmatl hmpwhdiss atlapreert bednt as ntonparedntio othehe groove
portion for wiring 38 of the heam 38, when the attachment surface 10b
comes in conP&@T ge WiB [P 3dn POLAdOTo M vh @asddihion maddisndIof the beam

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

L

- ey e -

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 portions 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 heam 4.

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

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 1). Figs. 9 and 10 shows
details of the way of connecting a pele 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. Thea joint 10 has an attachment surface

10a that is in contact wikh an end face of the pole 2
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gui de portion 10c into the groove portion for wiring 38 facilitates the i
operation of attaching the joint 10 to the beam 3. The attachnent surface :
| Cb, the beam guide portion 10c and thg t hrough hol e 10e are provided at
25 four positions on the joint 10 in ac drdance with the shape of the pole
2. \Wen securing the joint 10 to the pole 2 using a 53 screw, a securing
operation is perfornmed by inserting the screw fromthe upper opening of
the joint 10, as shown in Fig. 9 Wen securing the joint 10 to the beam
3 also using a screw, a securing operation is performed 5 by inserting the
screw fromthe upper opening of the joint 10. Alternatively, the through

hol e be that o] o;Lth h 10e iring my be
utilized. Aﬁ?géncgﬁ%e ??%E % QE%IQRSQQ%QB%E% %éazﬁggﬁéﬁﬁgﬁﬁ%%h%he j oi nt

10, the Openhﬁgf&fzetfﬂﬁal HdY alocmaa&jrpmebnucﬁrhtadilttbst@én@ethopomhe# as
shown in Fig. 8_ The adjuster support 12 has a cylinder portion inside
which a fermatRe stteshmdneaguirsapsovhdeds £t adhUBheresovescd3sthat covers
the cylinder portion and an adjuster 14 having a 15 screw portion that is
to be screwetheopthe Byl Endethrpoghi bnlar B0dl somps ovs dedpodheiad) uster 14
is used to adjust the distance to the ceiling of the place such as an
of fice Pn whithongd wpbltea sFrpevunela provbdedront blie Negnten description
will be made of how a short 20 beam 4 that brid es 1 ower portlons of poles
2 is connecPRBEEHPRNZY ePEr BB ePPER FE gs. ThE Jiinty 1Giig seeured to '

the pole 2 using a screw as shown in Fig. 10.

e vt -
' H

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 contact with the end face
of the beam 3, the through hole 10e comes to a position
aligned with a screw hole provided on the center

15 portion 30 of the beam 3. The joint 10 1s secured to
the beam 3 using a screw as shown in Fig. 10. The joint
10 has a beam guide 10z, which is adapted to £fibk inko
an end of the groove portion for wiring 38 of the beam
J8, when the attachment surface 10b comes in centact

20 with the end face of the beam 3. Fitting of the beam
guide portion 10c intec the groove portion for wiring 38
facilikates the operation of attaching the joint 10 to
the beam 3. The attachment surface 10b, the besam guide
portion 10c and the through hole 10e are provided at

25 four positions on the joint 10 in accordance with the
ahape of the pole 2.

When securing the joint 10 to the pole 2 using a



A AL A W e Ly T e

il lustrates the way of connecting a pole 2 and a short
connection of pole 2a and short beam4a in
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bottom of the pole 2. 25 Figs. 11 to 13.show details of the way of
the pole 2 and the short bedfn 4. The pole 2 and the short beam
4 are connected A - s 54 using joints 50, 51 and 52 provided therebetween.

connecti ng

The joint 50 is attached to an end of the pole 2 as shown

r beam 4 (e.qg.
t he space structure 1) at the

in Fig. 11.

This joint 50 has a contact surface 50a having a through hole 50b to be
aligned with a screw 5 hole provided on the center portion 20 of the pole

2. The joint 50 has four sets of opposed external

simlar to tQ@r?ﬁa;§Fgeg%%?ﬁ€ﬂ$$¥@é{§og51édg%rf5§ﬁ%ﬁ”ﬁ¥§i?ggéwfﬁ the

opposed externa

23 of the

portion

utilizing a screw hole on the joint 50 used 15

ere |'s provi no openi

ter the joint 50 is attached to an

walls 50c that are

openi ng

10nPOLkBrew BHbm atﬁé”@%?@?' @[E:ér‘{‘bﬁnfkbﬂ"' the PRofigecig beds later)

used for securing the joint 51.

end

of shewnole Pigan®i hethdmisdedrlids wid efief 1@ tihe tHeOipeanbO

or securing the joint 51

and a through hose vwsitdea sorew, 54 ssceshOwn opefdigiord 2is Tver forméd 51 pl ay
I nternmedi ating another joint 52 that will be described |ater
and t he3j oi ney 5Onsaneing| vhe sacker Eromupvorepper topentia ébrteapporting
the joint 52 and a

arole

10

15

20

23

of

Joint 10. Alternatively, the through hole 10e that is
cpposed to the through hole 10e used for securing may
be utilized.

After conneckting the pole 2 and the beam 3 using
the Jjoint 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 e¢ylinder portion and an adjuster 14 having a
screw portion that is ko be screwed teo the cylinder
portion are also provided. The adjuster 14 1is used to
adjust the distance to the ceiling of the place such as
an opffice in which the space structure 1 is constructed.

Next, a description will be made of how a short
beam 4 that bridges lower portions of poles 2 is
connected 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 bthe pole 2.
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

A e p— = - - - R

i

[EpEeT -

R L L e
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20 screw hole 51b provided on the support portion 51a for coupling with
the joint 52. Next a description will be nade of the joint 52 wth
reference to Fig. 13. The joint 52 is a% ached to the short beam4 in
advance. As shown in Fig. 13, the 25 jofnt 52 is conposed of a base portion
52b and two parallel leg portions 52a extending fromthe base portion
52b, A through hole 52c is provided at the i - ----------- - 55 center of
the top portion of the base 'portion 52b. The parallel |eg portions 52a
are inserted into groove portions 44 of the short beam 4 and secured by
screws. The short beam 4 on which the joint 52 is fixed in this 5 way is
connected to.tLhe p ogpWhieh €L 0] 51 ;S I to joint 50
as shown in E%gﬁgliggpﬁsnghggisggatﬁg Fg%ﬁiag% Eﬁgkéﬁgtﬁgg%f 52 are

secured to egghintokhe;sbytashEAWbNahhendt BFCLhE WBigh2t B SARGYW hole 51b
and the through hole 52c are aligned. 10 After the pole 2 and the short

beam 4 are ¢anregt edlby TREHS] ®fntt NS0 jHHHtS Sbhtde and- H2ze A0a adj ust er
cover 53 and an adjuster 54 are attached as shown in Fig. 11. The adjuster
54 is provi dedvingoadehrotghatplet S0betdi staateghedt hethl sosceéwt he pl ace
such 15 as an office in which the space structure 1 is constructed, and
t he adj @st er hedeeprgsidedppovibedeenteorgertionpalt by theepoléead] uster

54. Next, a description will be nade of how a beam 3
The joint 50 has four sebs 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 joint 51.

After the joint 50 is attached to an end portion
of the pole Z, another joint 51 is attached to the
joint 50 utilizing a screw hole on the joint 50 used

15 for securing the jeoint 51 and a through hole on the
joint 51 as shown in Fig. 12. The jeint 51 play a reole
of intermediating another jecint 52 that will be
described later and the joint 50. The Jjeoint 51 has a
support portion 5la for supporting the jeoint 52 and a

20 screw hole 51b provided on the support portion 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, the

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

portion 52b. A through hole 52c¢ is provided at the
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and anot her beam 3 are connected with each other in the 20 space structure
1 wth reference to Figs. 15 to 20. Fig. 15 illustrates the way of
connecting beans 3 to each other (e.g. gonnection of beam 3d and beam 3h
in the r space structure 1). Figs. 16 ?o 18 respectively show the
structures of joints used in connecting the beans 3 25 to each other.

Figs. 19 and 20 illustrate the details of the way of connecting the beans 3
using the joints. As shown in Fig. 15, the beans 3 are connected by 56
means of joints 60, 61 and 62. The joint 60 is attached to an end portion
of the beam 3, as shown in Fig. 15. Fig. 16 specifically illustrates the

structure of i =] T Lolnt. B0 n ur f-ace 60a 5
that is in c%%?%%% %ﬁt %EQ% gggb%fofh% Z%%g%aéﬁggfgﬁté?é'sg?&bn t he

beam 3. The ghtathaenie§UsbAELoRSasPASard 1HEOHEE NDh€s 69ba@faits center.

Wien the attachnent surface 60a is set on the end face of the beam 3, the
t hrough hol ep69bisnasess t OFf aLp@sihidb oD Béarnedand t e cuddd S5y exehel€. provi ded
on the center portion 30 of the beam 3. To facilitate alignnent of the
joint 60 wi thhet skorndoézted obn thipibkraohs, jétur 52 oj ecfived Gictlare

provi ded on the attachnment surface 60a at positions corresponding to the
groove PortiBAY34S ofonmectRrAM S, the pelehdvwen iwhighy. the Jjelrt Bl s 60 is
secured to the beam 3 with a screw. Joint 60 is further provided with a
beam gui de pbFEF oGO tHae 1212T (PR PF Nt Ml et Portf on 1§ dodag

50, 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
conneckted by means of the Jjoints 50, 51 and 52, 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
constructed, and the adjuster cover 53 is provided in
order to partly cover the adjuster 54.

Nexkt, 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 3 to esach
other {(e.g. connection of beam 3d and beam 2h in the
space structure 1}. Figs. 16 to 18 respectively shou
Ehe structures of jeoints used in connecting the beams 3

25 to each cther. Figs. 192 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 connecked by

B N



Fadaa Sl dal e s, L iy ¢ = e L CRL el M - e e LA A A e e e 2T D

groove portion for wiring 38 of the beam 3 when the 20 attachnent surface

60a cones into contact with the end

face of the beam 3. Fitting of the

beam gui de portion 60d in the groove pgﬁtion for wiring 38 facilitates r

operation of attaching the joint 60 to

e beam 3. Inside the beam gui de

portion 60d is provided a screw 25 hole 60e used in coupling the joint 60

with another joint 62 that will be described later. Fig. 17 shows the
detailed structure of the joint 57 f

61. Fig. 18 shows the detailed

structure of the joint 62. These joints 61 and 62 cooperate with each ot her

in the manner shown in Figs.

61 the f f I :
frgnigne :ndH% ?hg égggtgog??oﬁ§6§g§2ﬁ gﬁﬁﬁquxﬁ#ponsqggc éﬂgéndyﬁ

19 and 20_ The joint 61 has a base portion

rdly
g from

the other engooéntQﬁdbg§9t98ﬁtb?”tﬁéabQQM“BﬁrQEYSthﬁh§n ﬁh%eCHBQH opposi te

to the claw portion 61

6la. 10 The pagnti62spasigibateypolliusbréfas eReWBtelicBureestangukar
t hrough hole 62b is provided near the
The horizont abinwi @0h dfhe hpoimr cithdwl=t Gk a chrhaaiigesentamgh §0a

A screw hole 61d 1s provid on t

e base portion

center of the upper portion thereof.
receive

joint 61. Below the through hole 62b are 15 provi ded gui de grooves 62c that
extend i¥n t hEh@éripcan cenkecti whthBenoendhéagai dé gheobeamedcwher provi ded

| ower base portion 62d. The | ower base portion 62d
it is set on the beam 3. The attachment surface 60a has

ipD

15

20

25

& through hole 60b at its center. When the attachment
su;face 60a is se=bk on the end face of the beam 3, the
through hole 60b comes te a position aligned with a
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 2, four projections 60c are
provided on the attachment surface 60a at positions
corresponding to the groove portion 34 of the beam 3.
As shown in Fig. 15, the joint 60 is secured to khe
beam 3 with a screw.

Joint 60 is further provided with a beam guide
portion 60d that is fitted into the end portion of the
groove portion for wiring 38 of the beam 3 when the
attachment surface 60a comes into contact with the end
face of the beam 2. Fitting of the beam guide portion
60d in the greoove portion for wiring 38 facilitates
operation of attaching the joint 60 tce the beam 3.
Inside the beam guide porition 60d is provided a screw
hole €60e used in coupling the joint 60 with another
jeint 62 that will be described later.

Fig. 17 shows the detailed structure of the Joint

Ak eeE el A = - an



e ] L —=En LRt S E S S #onaialnl =l e S el L TR T —

projects frontward beyond the gui de grooves 62c and has a through hole 62e
provi ded thereon. A projecting 20 portion 62f is provided above the :
rectangul ar through hole 62b. Inside t?@ projecting portion 62f is )
provided a through hole 62g extending Th the vertical direction (see Fig. '
20). On the backside surface of the base portion 62a of the joint 62 is

provided a claw portion 25 62h that extends downwardly (see Fig. 20) These :
Joints 61 and 62 cooperate in the manner shown in Fig. 19. Specifically, :
the claw portion 61b of t-= 58 the joint 61 and the claw portion 62h of ;
the joint 62 are inserted into the groove portion 34 on a |ateral side [

surface of t b 394l I o £ | - [ 01Nt engages E*
t he upper vvaiﬁﬁ'SZ t%fatlﬂde [ nweet's E’Eh%#go%de%&o%oun%ﬁpaﬁw%)Fj(:,'glcrl‘qéw portion
62h of the poi ntrisenananss tde 4006882 Waldpddddali defdngs ddger grpove '

portion 34, whereby these joints are fixed ™at any desired portion on the
si de surfacethé imhendbeashdwn Thertgepelatine Ponctren piidihese ji s 61
and 62 will 10 be specifically described with reference to Fig. 20. As
shown in Fighag0(pprtibe fbaninbhhésfonmenfea £latopitékef heoughwhol e 62b in
the state in which the claw portion 61b of the joint 61 is opposed to the
t hr ough=hol ePeRbionnbihaprpiecksng vheardlnt f6amignasendsefteldeup to a
position at which the guide portions_ 61c of the joint 61 will be in
contact withPafe BOrb&ongfbdvaideaeide PREtionht 562 eweanthed cEBM portion

1
61b the other end of the base portion 6la downwardly in the

direction oppesite to the claw portion &lb., 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 62b is provided near the
center of the upper portion therecf. The horizontal
width of the through hole 62b is large enough to
receive joint 61. Below the through hole 62b are

15 provided guide grooves é2c that extend in the wertical
direction. Below the guide grooves 62¢ 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 porticn 62f is provided above the rectangular through
hole 62b. Inside the projecting portion 62f is provided
a through heole 62g 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 portion

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

These Joints 61 and 62 cooperate in the manner

shown in Fig. 19. Specifically, the claw portion 6lb of
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of the joint 61 and the claw portion 62h of the joint

the gui de groove 34 of the beam 3. 20 In addition, the screw hole 61
joint 61 and the through hole 62g of tgg joint 62 are aligned al ong

vertical line. In this state, a screw i
62g toward the screw hole 61d, and the

inserted into the through

contact with an end 25 of the guide grooves 62c. Accordingly, as the
the joint 61 noves in the vertical direction relative to the

is turned,

joint 62 with the guide portions 61c 59

Thus, the distance between the claw portion 61b of the joint 61 and

claw/portiontﬁgh?QEHEhgljQh?tgggtkgggdéggﬁggnggg ‘&Erﬁh?ﬁﬁ?%ﬁﬁ gaf €W, SO

that the state o

engagenen aw portion W € groove
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62 are received in

of the
a
hol e

| eadi ng end of the screw cones in

SCrew

sliding on the guide grooves 62c.

t he

POTtion 34 (9ot hasUALER 1320t AL GEELPE hbleisnContsl hetcLiandditi on.

when the screwis adjusted in such"a way as to decrease the engaging force
acting betweeiddet BerfaBaCbaw-parbsansiandridie, AOWa HOddi o3 plithe 10
joint 61 and the joint 62 can slide along the opening portion 33 of the
groove portiofi Bdeonoihe Eatenghasidehesuppacewailt bz bram F=Fhnevoperati on
with each other to nove to an arbitrary position- At this state, by
adj usti Ag t hehecgroarve porhianwdd asdt bhéenclawseetrhibonsédmgagi hgef orce
acting between the two claw portions and _the groove portion 34, it
possi bl e to ¥IPXREhe2jenaeges eile coweT tWatladdi trak ydpbERes oRen t he beam
3. These joints 61 and. 62 5§Tve, a8 t he_connect|on neans

10

15

20

25

groove portion 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
be specifically described with reference to Fig. 20.

As shown in Fig. 20{(a}), the jeoint €1 is inserted
into the through hele 62b in the state in which the
claw portion 6lb of the jeoint 61 is opposed to the
through heole 62b. In that process, the joint 61 is
inserted up to a position at which the guide portions
6lc of the joint 61 will be in contact with the guide
grooves 62c of the joint 62 when the claw portion 6lb
ef the joint 61 and the claw portion &2h of the Jjoint
02 are received in the guide groove 34 of the beam 3.
In additicon, the screw hole 61 of the jeint 61 and the
Ehrough hole 62g of the joint 62 are aligned along a
vertical line. 1In 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
of the guide grooves 62c. Accordingly, as the screw is
turned, the joint 61 moves in the vertical direction

relative to the joint 62 with the guide portions élc

is

TR ———

T N LI LY
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according to the present invention. 20 By coupling the joints 61, 62 3
attached on one beam 3 with the joint 60 attached on another beam 3, !
connection of said one beam and said anggher beamis achi eved. ;
Specifically, the joint 60 and the joint”"62 are screwed together through

the screw hole He on the 25 joint 60 and the through hole 62e on the joint

62, so that the beans are connected at an arbitrary position. Next, a

description will be made of how a pole 2 Ii 60 is connected to a beam 3 at .
sone posifion thereon in the space structure 1 with reference to Figs. 21 ;g
to 26. Fig. 21 illustrates the way of connecting a beam 3 and a pole 2 s

(e.g. beam 3 o] i B,k uct 1) i 0 26
illustrate t%éﬁggPﬁc%ﬁrége gPiniﬁggggﬁg gﬁéfi e]%%hﬁgg{}%ﬁ?Eéﬁk%e used in
connecting theiheam 8nand1hfepbetecr. 616 §ROWRei §okhe- 621aniihgnhkeam 3 and
the pole 2 are connected by neans of a joint 70 and a slide connection 10
device 71. TheawopdBtt7OnuéeH BEreha igiAattaehed hajapteddwpoht tapmof the
pole 2. Fig. 22 illustrates the detailed structure of the joint 70. The
joint 70 hasoé@nthat sachwensosth&bceh#0atshat of sengagementtofM theaa end

face of the pole 2 when it is set on the pole 2. The 15 attachnent surface
70a i s Provi GéavwoRoatbansewpbht tbm grobvenpeneitnwed port tha whllse j oint

70. The base__portion 70b has a_ through hole (not shown) that goes through
the attachnedf sbRfadef¥da éF%o?STﬁengﬁP%%eﬁe

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

10 jeint 61 and the joint 62 can s5lide along the opaning
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 state, by
adjusting the screw in such a way as to increase the

15 engaging force acting bekween the two claw portions and
the groove portion 34, it is possible to fix the joints
61, 62 at that arbitrary pocsition on the beam 3. These
Joints 61 and 62 serve as the connectlon means
according to the present invention.

20 By coupling the joints &l, 62 attached on one beam
3 with the joint 60 attached on another beam 3,
connection of said one beam and said another beam is
achieved. Specifically, the joint €0 and the joint &2
are screwed together through the screw hole 60e on the

25 joint 60 and the through hole 622 on the joint 62, so
that the beams are connected at an arbitrary peosition.

Next, a description will be made of how a pole 2
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al so has a support portion 70d provided on the base 20 portion 70b havi ng
the attachnment surface 70a. The support portion 70d has an opening at its
center and through holes 70c arranged 9 both sides of the opening. r The
opening allows access to the aforenentioned through hole provided on the
base 70b. When the attachnent 25 surface 70a is set on the end face of the
pole 2, the through hole cones to a position aligned wwth the screw hole
provi ded on the center portion 20 of the pole 2. 61 Thus, the joint 70 can
be secured to the pole 2 using a screw. The through hole 70c provided on
the support portion 70d of the joint 70 are to be aligned with 5 screw

hol es (i.e. I h Lg e reof) provided
on the slidei%gﬁ§£%§¥%%& §§V?§€é3@.§1%% ?%?%?ggﬁig%%]t eég%ggefgonnection
device 71 argpef3shencdci@ceasd PLHEENDYeBEFENS: UBh NEiLbe 21 hpgued, hol es
70c and the screw holes. In the case 10 where the slide connection device
71 is small Fhg.r2lailbiastoatde fieenkayOoft ¥onkdttEngoaANBE4m OB gayi ces 71
may be attached to one joint 70_In the follow ng, details of the slide
connection d#ewpte Z1l{aidy!l beadelzrabdédpoThelsgl| inetivtonmeateon 15 device 71
is conposed of a biasing nenber 72 shown in Fig. 23 and a base nenber 73
shown i A Fi gStPUctyRestd) - t i afenter $ardd ddiplsdimate ddparsiagismssr s. The

bi asi ng nmenber 72 has a biasing portion 72a havipg a .
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 means of a joint 70 and a slide connection

10 device 71. The joink 70 used herein is attached to an
end portieon of the pole 2. Fiqg. 22 illustrates the
detailed structure of the joint 70. The joint 70 has an
abttachment 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) Ehat goes
through the attachment surface 70a also. The jeint 70
also has a support porticn 70d provided on the base

20 pertion 70b having the attachment surface 70a. The
suppert portion 70d has an opening at its cenkter and
through heoles 70c arranged on both sides of the opening.
The opening allows access to the aforementioned through
hole provided con the base 70b. When the attachment

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

tiole provided on the center portion 20 of the pole 2.
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profile, a projecting portion 72b projecting fromthe 20 biasing portion
72a in one direction and another projecting portion 72c projecting from
the biasing portion 72a in the directigf opposite to the projecting r
portion 72b. The biasing portion 72a haS line symmetry wth respect to the
| ine connecting the points at which 25 the projecting portion 72b and the
projecting portion 72c are respectively provided. Specifically, the

bi asi ng portion 72a has such a shape that in the is 62 vicinity of each
projecting portion (i.e. in the region designated by RL in Fig. 23(a)),
the biasing portion 72a runs sonmewhat near the line of symmetry. As it

approaches t d zenter kh Of . (L aBryonl ezh._regiqn k ed by
R2), it runs@gﬁéy FE%H$§2%€|?QGS%§ Bgyﬁﬁg?Fgamkglgﬁghgg}%gzgﬁggg a%hape. In
the vicinitygsghaythe center of the biasing portion 72a, it is

substantially parallel to the line of symmetry. Wth the above descri bed
shape of the bi asimge pefitdegh 72ele 190 Pl de®f of hendi @spigr-portion in the
region designated by R3 is liable to flex in the direction perpendicul ar
to the pl aneportibe @0dwbfigtBhedbint T gare2B8owvbéhalbegnedristnf the bi asing
portion in the regions designated by RlL being the pivot. Wth this

fl exure? 15 eheoewi heleg pHbrer ohwg2acraw kabes beasi hpefoigetiandhe

direction perpendicular to the plane of the dramﬁng sheet. The projecting
portion 72c h&sta=heReFBFF§oL) 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 hoiles 70c and the screw holes. In the case

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

In the following, details of the slide connection

device 71 will be described. The slide connecticn

15 device 71 is composed of a bilasing 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 72a having a
prafile, a projecting portion 72b projecting from the

20 biasing portion 72a in one direction and another
projecting portion 72c projecting from the biasing
peortion ¥2a in the direction opposite to the projecting
porkion 72h. The biasing portion 72a has line symmetry
with respect to the line connecting the points at which

25 the projecting portion 72b and the projecting portion
12c are respectively provided. Specifically, the

biasing porticon 72a has such a2 shape that in the

ey e b
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cylindrical projection shape, while the projecting portion 72b has a width
alittle larger than the 20 projecting portion 72c. The width of the
projecting portion 72b is alittle snaﬁéer than the width of the .
respective opening portions 23, 33 of the pole 2 and the beam 3. The base
portion 73a of the base menber 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
provi ded a stepped portion 73c extending along the 5; -------- e
------- - ----- -- -- 63 longitudinal direction of the base portion 73a.
The wdth (or the length along the vertical direction in Fig. 24) of the

st epped portion; i Lt he-width_o h ective
opeﬁ?ng Bort?gﬁézggy éfg§£%¥ %ﬁ%fgg#gﬁg %%gegﬁg g%ﬁ%iS?“l%h%hge§g§$omﬁng, a
description Mébﬂ.gﬁﬁté@dﬁ‘{oﬁl mewrige i@'@@m degié i hegs Dhashher mgaber 72 and

t he base nenber 73 function as the slide connection device 71 in the
groove porti ®pa24unsd4somethet poter2the 1ihee beansdnddeiiyt h Axfiad ence to
Figs. 25(a) and 25(b), Figs. 25(a) ad 25(b) shows the slide connection
devi ce 71 se@ppnoachbsahmv@ardhehe | testent ebles¢ofic{ire. aisotlkeplies to the
case where the slide connection device 71 is set in a pole 2, and a
descri pPi on bfgiantdeasgnaied by B ¢t o, russ fevasEremethdel bne, of he

groove portion 34 of the beam 3 is defined by the inner surfaces of the
partition symmetry 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 porktion in the region
designated by R3 is liable to flex in the direction
perpendicular ko the plane of the drawing sheek of Fig.
23 with the parts of the biasing portion in the regions
designated by R1 being the pivot. With this flexure,

15 the biasing portion 72a can exert biasing force in the
direction perpendicular ko the plane of the drawing
sheet. The projecting portion 72c¢ has a generally
cylindrical projection shape, while the projecting
portion 72b has a width a little larger than the

20 projecting portion 72c¢. The width of the projecting
porkticn 72b is a litkle =s=maller than the width of the
respective opening portions 23, 33 of the pole 2 and
the beam 3.

The base portion 73a of the base member 73 has

25 tree screw heles 73b provided at its centar as shown in

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

provided a stepped porticon 73c¢c extending along the
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walls 31 and the walls 32 extending fromthe center portion 30, and its
cross sectional shape is substantially hexagonal. As indicated in Fig. 25,
the 20 apexes of the substantially hexggonal cross section of the groove
portion 34 will be referred to as apexe to S6, and the apexes that
define the opening portion r 33 will be referred to as apexes Tl and T2.
First, the biasing nmenber 72 is slid into the 25 groove portion 34 through
t he opening portion 33 as shown in Fig. 25(a). In this state, the
projecting portion 72c is |located near the bottom of the groove a.: 64
portion 34 (or near the apexes S3 and34), while the projecting portion 72b

I's | ocated ”iéhgﬁgﬁdﬁﬁsﬂ'ﬁgreBQEE 08f3§h%OBaQSt H97§P002fhg] and T2).

The part of Iasin ortron 2a inthere ed 5 near the

i nner wal | SHEEEEG{QEtEﬁ@”lbﬂ@tﬁpﬁisﬁ S%hénderﬁ@camddiPSGtﬂaﬁr1ﬁa|' surface
bet ween the apexes S5 and S67of the groove portion 34. In this state, a

smal | cl eargnge £8)poesent bebppad pbetrbbasrng perki pnc¥é2a smadighe inner
wal | surfaces, and therefore the biasing 10 portion 72a is not in a flexed

state. In thEhanatEE|hLdshraEedheansgecﬁ5§a)gpehlng pppesohte2Bp nove the
bi asing menber 72 as desired in the groove portion 34 of the beam 3 by
handl i n§ t he33pedj eoei Rglpoft Aod Y. bAgmed-novi ng the biasing nmenber 15 72

to an arbitrary position in_the groove portion 34,
In the following, a description will be made of

how the above described biasing member 72 and the base
member 73 function as the slide connection device 71 in
the groove porkicon 24, 34 of the pole 2 or the beam 3
i0 with reference to Figs. 25{a) and 25(b}). Figs. 25{a) ad
25 (b} shows the s5lide connecltion device 71 sek on a
beam 3. The illustrakted structure also applies to the
case where the slide connection device 71 is set in a
pole 2, and a description of that case will be omitted.
15 As described before, the groove portion 34 of the beam
3 is defined by the inner surfaces of the partition
walls 31 and the walls 32 extending from the center
pertion 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
ko 86, and the apexes that define the opening portion
33 will be referred to as apexes Tl and TZ2.
First, the biasing member 72 is slid into the
25 groove porition 24 through the opening portion 33 as
shown in Fig. 25(a}). In Ethis state, the projecting

portion 72¢ is located near the bottom of the groove
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t he base nmenber 73 is inserted into the groove portion 34 as shown in Fig.

25(b). In this state, the surface of the base nenber 73 on which the
stepped portion 73c is not provided is Sn contact with the side of the 20
bi asi ng portion 72a of the biasing nenbgr 72 fromwhich 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 nmenber 72 has been pushed to 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 wth the inner wall surfaces of i 65
the partiti i e an | aSU € be xes S2 and
S3 and t he ?ﬁﬁ%@iéﬁrgécg& g?%%gnthghgﬁ%%€§e2§Séﬂgngq%5)%M$ﬁ% gﬁ%tance

bet ween t hesgrbfBetin4ebbreteharss f8C16856841 QURF driibieopotiqy of the
groove 5 portion 34. nsequently, in the state shown in Fig.” 25(b), the

bi asi ng portpentida dh tbe béewésq tRsbgiexds TF dhaxer as TWesgidhed above.

This flexure generates a biasing force that urges the base nenber 73
agai nst the oWwaths BRasimy pbetdpen?hg porthenr83ioMsRa isslbtatédie 10
slide connection device 71 conposed of the biasing nenber 72 and the base
menber 73 i shfakebhatimper avdllrayyiposiké¢oveohn the freexwesd. Shand the pole

2 on which the joint 70 is attached 1is connected to the slide connection
device 71 fiXedibfl the imRehesil 3 BYTSRFRWPAEVERR chRe | #POX_T W ¥l es 73b

n
0 56 of the groove portion 34. In this state, a small

clearance is present between the biasing portion 72a
and the inner wall surfaces, and therafore the biasing
10 portion 72z is not in a flexed state.

In the state illustrated in Fig. 25{a}, it i=s
possible ko move the biasing member 72 as desired in
the groove portion 34 of the beam 3 by handling the
preojecting portion 72b. After moving the biasing member

15 72 to an arbitrary position in the groove portion 34,
the base member 73 is inserted into the groove portion
34 as shown in Fig. 25(b). In this stats, the surface
of the base membar 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 member 72 from which
the projecting portion 72b projecks, 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

et -
.ol
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t he slide connection device 71 through the through holes 70c provided on :
the support portion 70d of the joint 70. In this way, it is possible to
connect the pole 2 to the beam 3 at an $rb|trary position thereon 20 I|ike ,
in the space structure shown in Fig. connection with this, the slide
connection device 71 constitutes the connection means according to the
present invention. Here, a description wll be made of how to change 25
the fixed position of the slide connection device 71 that has once been
fixed at a sone position with reference to Figs. 26(a) and 26(b) First, as
shown in .. E 66 Fig. 26(a), the base menber 73 on which biasing force is
exerted by “aﬁebbéftﬂelélﬁ”@&im%za%sig'ép'ﬁﬁgdlhﬁ‘ek a1l LeFEL0R 1ndicated

by an arrow to a position at receives no biasing force fromthe
bi asi ng menbgatuden Safbfes28¢bindssa §ﬁ@5§h§eﬁﬁh893§uffﬁﬁéOﬁeﬁﬂéeﬂrOove
portion 34 in this state. Wth the detachment of base nenber 73, the
bi asi ng menbehe 728pagssnes shd SPpst une: showurnde I'B@:we%ﬁ( heden iriiesr St ate,
the base nenber 73 is in a space in the groove portion 34 other 10 than

t he space i nwahlchurfhachks adéngeasabetow@rdstheriesebem ¢owevergroov hi s
state the base nenber 73 can interfere with the projecting portion 72c of
the bi&si ngPRERbeR F2.i fanfeqpestiey pdm e 3dads whdwibdm Figben from

Fig. 26(hb). EQIS means that  even though
(b}, the biasing portion 72a of the biasing member 72

L]
T

is flexed as described above. This flexure genarates a v
biasing force that urges the base member 73 against the
walls 32 near the opening portion 22. 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 dewvice 71 fixed on
15 the beam 3 by screwing screws into screw holes 73b on
the slide connection device 71 through the through
heles 70c provided on the support portion 704 of the
joint 70. In this way, it is possible to connect the
pole 2 to the beam 3 at an arbitrary position thereon
20 like in the space struckture shown in Fig. 1. In
connection with this, the slide connection device 71
constitutes the connection means according to the
prasent inventieon.
Here, a description will be made of how bo change
25 the fixed positicon of the slide connection device 71
that has once been fixed at a some position with

reference ko Figs. 26{a) and 26(b). First, as shown in
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bi asing force exerted on the base nenber 73 by the biasing nenber 72 has
been renoved, the base nenber cannot nove freely in the groove 34, but its
novenent is limted by the biasing nenggr 72_ This is of 20 inportance
when the slide connection device 71 is ed in the groove portion 24 of a
pole 2. The pole 2 extends vertically fromthe floor, and the
gravitational force acts on the base portion 72 on which no biasing force
is exerted. Accordingly, 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 72b on

the d id d i I ' 2 [ Il of th
base. monber T3o6ah b8! hveraen T auperny i he dhbvs EReLfo EIEPIT (alion

of novement ot Lherbagenyepherbias onhYmbhBePr 02 el AY=POLLEAN A 26ne Af ter
the biasing force exerted on the base nenber 73 by the biasing nenber 72

has been rendvedctibni sndpoessedl byt anf axrbhersl Adposopnest sonwHeyhce 71 by
taki ng out the base nmenber 73 through the opening 10 portion 33, noving the
bi asi ng nmenbet F2ctdvasdnbf &iestingp@ircisorf rand tiltes ésia smgnd hearhiase h2ober 73
into the groove portion 24, 34 again. Next, a description wll be nmade of
a met hod of Fﬁakngﬁ@bh sRoRt cheam decbianpdl eiegwarfsbhe poseveon 15 thereon

in the space structure 1 with reference to Fig. _27_ As shown in Fig. 27,
the pole 2 aR8TERENsAdrinpbR#f 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 szeen 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 greoove 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. Accordingly, 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
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4 are connected by neans 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

descri bed manner and fixed at an arbitFary 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 slide connection device 71. Next, a description
will be made how to nmount 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 Figs. 28(a)

and 28(b), ngﬂgéE%fﬁ%2%°§F%§%nﬂﬂgtgg (o' %@&n@f SndYepeans of joints 80,

81. The abo escri connectron device 711s InSerted into 5 the

groove portigpoBdceingNSoreibhCrbl Yohowes sheed®f thderPean S {Re advance-
In other words, the projector 8 is nounted on the beam3 in a suspended

manner by abisehnaghéhe7poran B9 ancidde for ndudd ho ke siesew holes 73b
of the slide connection device 71 in the 10 fixed state in the groove
portion 34 adelsatibedi hjnibetipn opEatovemath dhHethoivdsSInendeee, 72
description will be made of the structure of the joints 80 and 81 with

ref erente t dd¥Fighe 20roTpeting per8Oons’d¢. a T-shape. The upper hori zont al
portion 15 80b thereof has through hal es 80a provided near its both ends.
The joint 60 al so MR b (i E9THe sURTisd ONitE RAGRVIRIEES rom t he

center of th?quéigggtgiasing member 72 has been removed, it is
possible to fix tEhe 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
posibtion 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 pole 2 at some position
15 thereon in the space structure 1 with reference to Fig.
27. BAs 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 slide connection device 71.
Next, a description will be made how to mount a

projector 8 on a beam 3 in the spage structure 1 with
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portion 80b. The vertical portion 80d is of a rectangular colum shape and
has ei ght screw holes on 20 four side surfaces, that is, screw holes 80d on
the central portion thereof and scremlggles 80e on the |ower portion
thereof. The joint 81 has a base plate | a on which the upper portion of a
projector 8 is to be attached and two angle adjustnent plate Sib provided
25 parallel to each other on the base plate Bla. Each of the angle

adj ustnment plate 8/ b has an arc-shaped adjustnent slot 81c provided

t heret hrough. The angle 69 adjustnent plate 81c al so has a support sl ot
81d provided on the | ower portion thereof. In the joints BO, 81 having the

above descripggeréﬁ%gf&grg% %heEﬁ?ﬁsiCﬁﬁ%ﬂgrLﬁQnEQOC.ig dihg,d ot 80 is 5

i nserted between t e adj usf nen | ates 81b. Screws are screwed

lntO_SCFEM/hPh§§.89@{9F0¥hd?QB@H}EhﬁhecgﬁégébtﬂﬁrglQQ_Q&uEBQdVSﬁt'Ca'_
portion 80c through the adjustnent slots 8lc of the joint 81. In addition,
screws are sthewsdainiob{heesasewrhgbesc8080proYi derheoeb®-d he | owner
portion of the vertical portion 80c through the bottom portion of the
support sl otdeékdibéd $hide stnuoettien dévisepddsibl ensertddniete he
position of the joint 80 relative to the joint 81 by swinging it about
the | ower scEbw Abpevegpertind #8 eutbhe vertrcahlyslavertsddy pbsition by

tightening the screws. By fixedly attaching the joints 80, 81 that have
been adj ust eliPEoPeaMdésih e@IPBRFE 0Nt PHIRF HATHS c TR ATVURURA Fe 71, it

's possible to fLxedly SRURL!HER"Y £51 0" <Bs00nbES nanmer by
attaching the joint 80 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 jonint 81.
Here, a description will be made of the structure
of the Jjeoints 80 and 81 with reference to Fig. 29%. The
Jjoint 80 is of a T-shape. The upper horizantal portion
15 80b thereof has through holes 80a provided near iks
both ends. The joint B0 alsc has a vertical portion 80d
extending downwardly from the center of the horizontal
pertion 80b. The wvertical portion 80d 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 heoles B0e on the
lower portion thereof. The joint Bl has a base plate
Bla on which the upper portion of a projector B is to
be attached and two angle adjustment plate 81b provided
25 parallel to each cother on the base plate Bla. Each of
the angle adjustment plate Blb has an arc-shaped

adjustment slot 8lc provided therethrough. The angle

js
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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, it is possible to change th§ orientation of the projector 8 by
an angle of 90 degrees by selectively u ?ng one of 25 the two pairs of
surfaces of the vertical portion 80c 1in coupling the joint 80 and the
joint 81 as shown in Figs. 20(a) and 20(b). c; 70 1 A flat panel such as
a screen 8 or a glass plate, may be attached to a pole 2 or a beam3 in a
manner as shown in Fig. 30, if desired. Specifically, one of pieces of
nmounting hardware 91, 92 (or a back piece 91 5 and a front piece 92) for

ol ding the BA9RcqEher BRSLLCET! 0 00URLT b LiobbXEhYoR! baghed to a sl de

connecti on dev | Xed Sta roove port ion 24,

34 of a pole @DggdgdbggnEQEU§bggr pobtagketnthatrcan be flxedly attached to
t he screM/hoFes 10 73b of the sl |de connection device 71 by screws. Thus,

the plate is attachedthe jhenpol @2 B Lieihearhs Sbove AeStreg=4@osition.
Attachnent of a flat panel such as a screen 8 or a glass plate will be
descri bed i nstletakhre| atbe. vébtioal hpospace 80cuctutkehjwing Eheiabove
descried structure, it is easily possible, wth the use of the slide
connect Pon déubested, bebweennthe Erioaangleopdiustment plates 81b.

Screws are screwed into screw holes 80d provided on the
central portion of the wertical portion 80c through the
adjustment slots 8le of the joint 8l. In addition,
jcrews are screwed into the screw holes 80e provided on

10 the lower porticn of the vertical porkion B0Oc khrough
the bottom portiocn of the support sloks Bld. In this
structure, it i1s possible to change the position of the
joint 80 relative to the Jjoint 81 by swinging it about
the lower =crew holes B0e, and te retain it in an

15 arbitrary position by tightening the screws. By fixedly
attaching the joints 80, 81 that have been adjusted to
2 desired position to the slide connection device 71,
it 1s possible to fixedly mount the projector B on the
beam 3 in a suspended manner with an adjusted tilk

20 angle,

Each of the four side surfaces of the wvertical
portion 80c has screw holes 80d, 80e. Therefore, iLk is
possible to change the orientation of the projecior B
by an angle of 90 degrees by selectively using one of

25 the two pairs of surfaces of the vertical portion 80c
in coupling the Jjoint 80 and the joint 81 as shown in

Figs. 28{a) and ZR{b).

E.x
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pole 2 to a beam 3 or change the position of an already connected pole-
This is also the case wth connection 20 of a pole 2 and a short beam 4 and
wi th connection of beans 3 by neans of @he joints 60, 61 and 62. As a
concrete exanple, it is assunmed here that to wupdate a projector 8 as an
informati on apparatus used in the space structure 1 shown in Fig. 1, it is
25 replaced by a new projector 800. The new projector 800 has a focal

| ength | onger than that of the previous projector 8 and is heavier than
it. Inthis case, an 71 additional beam 300 is provi ded between beam 3b
and beam 3f in the space structure 1 using the joints 60, 61 and 62. In
addition, a pole Or1 gggi { O y. i to- o) ecting
portion of the be%g%% an%itﬂgé%eismp%?g%%%b ?h@yg#)i#ea c%?ﬁ#‘e:c 'on device
71 to add stpgpObl. atDathedSPECE SbIHCI Use 4 Besnrdi DY atRakherpiesent
invention, a pole(s) 2, a bean(s) 3 and/or a short bean(s) 4 that
constitute ithean be FaddeslDprifheeposédi orsddierfiatalday hmechanged easily
10 upon various occasions such as replacenment of an information apparatus.
As descri bedpbeteseqf shoumtimeshatdwears hdh, t 92 {spasebatkusiece %1 shown in
Fig. 1 can also be constructed using the above described pole(s) 2, 15

bean(s) 23 and@ndhar froranpssca PA) chebi meidbng SoeeParganpl es thereof are
shown in Figs, 32 to 35. Fi 32 shows a space structure 100 that is

construct ed BYCERRETHERR 50 HRRhel S pht ot SXPREY 17 ELATRdr &0 A t BEHR o

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 13b of the slide connection device 71 by screws. Thus,
the plate is attached to the pole 2 or the beam 3 at a
desired peosition. Attachment of a flat panel such as a
sereen 8 or a glass plate will be described in detail
later.

15 In the space structure having the ahove descried
structure, it is easily possible, with the use of the
=2lide connecticon device 71, to connect an additional
pole 2 to a beam 3 or change the position of an already
connected pole. This is alsoc the case with connection

20 of a pole 2 and a short beam 4 and with connection of
beams 3 by means of the Jjoints 60, &1 and 62.

Az a concrete example, 1t 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 projeactor BOO. The new projector BQOQ
has a focal length longer than that of the previous

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

t
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di splay 101 and a table 102. In attaching these el enment, 20 the above

descri bed slide connection devices 71 are used, thereby making it

to fix the display 101 and the table 19% at arbitrary positions on
pole 2. Fig. 33 shows a disk-1ike base plate 103 as a base suppor
the pole 2. The dianeter of the base plate 25 103 is determned in
accordance with the length of the pole 2 and the weight of the art
fixedly attached to it. 72 Fig. 34 shows a flat space structure
constructed by two poles 2 and two short beans 4. The poles 2 and
upper short beam 4 are connected using the above described slide

connection dgyii¢e; dha1 THEan ﬂﬁgeiszqﬁBGi&Qﬁ Lo ééﬁhg%émbﬁﬂnkﬁdare

or 01. e anchor 2

connect ed usi ng anc ases ase IS a Jol nt
to an end fagegamf 3khenpphe dpadbesopghehrbasens?Rd €R8 hHeiatkashed

possi bl e
t he
t for

icles
200
t he

att ached
to the

short beam 4 on which the aforenentioned joint 52 is attached, via the 10

af orement i onétl andnt251. Ir5iavei taidid ata SSoluectIre g keidid Sorsqlalog str
200 can easily fall down, support nenbers 202 as shown in Fig. 35

att ached to phevidddstof suppoahchbe cbasest20d phatiamechothaskdamn
attachnment to the short 15 beam 4. The support nenbers 202 attached
pol es 23 can3pPPededit thRebepacadt sesing uklke 28bide oreraett hgnddemice Se

Enbodi ment s é brace that can be used in the space structure 1
1l to add strength. 1In the space structure 1 according

to the present inventicon, a polefs) 2, a beam(s! 3
and/or a short beam{s) 4 that constitute it can be
added or the position thereof can be changed esasily

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

&5 described before, structures other than the
space structure 1 shown in Fig. 1 can al=o bs
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 ko 35. Fig. 32
shows a space structure 100 that is constructed by one

pole 2. To the spare structure 100 are attached a

ucture
ar e

to the
cond

display 101 and a table 102. In attaching these element,

20 the above described slide connection 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 haze
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.
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described in the first enbodinent will be described 20 with reference to
drawi ngs. Fig. 36 shows a configuration of a brace receiving nenber, a
brace connection nenber and a brace strugture 5 using them according to
the present invention. As 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 nenbers 420a, 420b attached to
both ends of the braces 430a, 430b, E.: 73 and brace receiving nenbers 410
attached to the brace connection nenbers 420a, 420b. The brace receiving
menber 410 is attached to a pole having a rectangular franme structure or

the like. Referring:to t gl i i he braces 430a,
430b, one brace 2@"0% |§£coné1€ct?%dfr%é@ oo%g]%ﬁ% ﬁja{%d are depicted as
the front sigdgnbopkst&d Eiaetmaﬁﬂég@lyﬁ@gtﬁ@m%& Beddns see tine upper

| eft nmenber in Fig. 36) means of the brace connection nenbers 420a,

420b. The otpered(2 bﬁmetHQO@ppérCQWﬁtlﬁﬁhmodtﬁlﬂermﬁn&ﬂ@i heoksg41la of
the brace receiving nenbers 410 (see the lower left nenber in Fig. 36) by
means of t hetlheagkovombesttonednehbde d@0@scHdDiib. dénicdi Bl enTddi nent, when
seen in_the state in which the end of the brace receiving nenber 15 410
havi ng &n opeflepdr?iakdtherieveedshpiiarikeamht dookconeeird | e$ingill be
referred to as hook 411a and the hook on the right, will he referred to as
hook 411b. |ANCRRF PEFBDAF Fent Thepianghat Besits 2 ovisdéd I6H e

attached to an end Face of the pole 2. The anchor base
201 can be attached te the short beam 4 on which the
aforementioned joint 52 1s attached, wvia 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. 353 are attached to the sides of the anchor
bases 201 that are not used in attachment to the short
15 beam 4. The =upport 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. 236 shows a configuration of a brace receiving
member, a brace connection member and a brace struckure
5 using them according to the present invention. A&as
shown in Fig. 36, the brace structure 5 according to
25 the present invention is constructed by two braces 430a,
430b arranged crosswise, brace connection members 420a,

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

TR
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respective end portions of each brace 430a, 430b are 20 forned in different
spiral directions. Accordingly, two types of brace connection nenbers, to
be connected thereto, having spiral thggads formed in different spiral
directions are prepared. To distinguish The two types of brace connection
menbers easily fromtheir 25 appearance, one type of brace connection
menber 420a is marked with a line. As per the above, the brace structure 5
according i 74 to this enbodinent is provided with brace receiving

menbers 410 each of which has hooks 41la and 411b arranged side by side,
whereby the braces 430a and 430b are arranged wthout interfering with

each. other- TR npSck kol oeEhenbeds! §6h3R0LLARCHT 205 AT HELHLE oan be

realized. In the foll race recelvin he brace

connection meghgec4268a, mémagérghatuaw@ﬁbbt Ut@se e @D ove-Lapcid bed brace
structure 5 will 10 be described in nore detail with reference to draw ngs.

Fig. 37 is ampebepedlivesvaeraohetinbobsapeler geeingng reabefigdlOraccording
to the present invention. As shown in this drawing, the brace receiving
menber 410 atcemdi agruotuhésoenbbdi bk . i Retaoisey of detrmidles d5 pl ate 415
and hooks 41la and 411b provided on the base plate 415_ The hooks 4l1la and
411b aré arr Bhgedosféigupytigndef wih hrpreded 2¥ai nédlki spanceraser ebet ween

and orlented in the same direction. Wth this structure, in
4302 1s connected to the hooks 41la that are depicted

as kthe 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 hooks 411a of
the brace receiving membaers 410 (see the lower left
member in Flg. 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 membear

13 410 having an open portion is oriented upward, the hook
on the left will be referred toc as hook 411a and the
hoock on the right will be referred to as heook 411k, In
this embodiment, spiral threads provided on the
respective end portions of each brace 430a, 430b are

20 formed in different apiral directions. BAccordingly, 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 connection members easily from their

25 appearance, one type of brace connection member 420a is
marked with a line.

Az per the above, the brace structure 5 according
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a diagonal pair of brace receiving nenbers 410, the 20 front side hooks !
411a are used, while in the other diagonal pair of brace receiving nenbers i
410, the back side hooks 411b are used,,so that it is possible to set the
braces 430a and 430b easily in the rectaﬁgular frame structure while i
preventing themfromcomng into 25 contact with each other. Furthernore,
by using the brace receiving nenbers 410 according to the present
invention, it is possibly not only to set the braces 75 430a and 430b
easily in the rectangular frame structure, but also to achieve sufficient
strength without depending on the skill of the builder of the structure,
since the posjt n - b 0a, .43 e Cross
pattern is aghlggg% gﬂggd% SnFWQ éﬂ&&fgéﬁ géEﬁ QEaH%rgﬁg %£C§9VIHQ menber -
410 accord'nﬁeﬁEeEQ'51@”@99h”§9twhﬁcﬁUﬁﬁgeﬁonﬁéoxlﬂﬁdaﬂﬁtblfbh0|e 413 ;
t hrough which a securing nenber such as a bolt is to be inserted, tongues '
412 10 and aabrshgpedsogenbposida) WAéredBPushel brhsep03308! gndt g3fbx it on

a pole or the like by inserting a securing nmenber such as a bolt through

t he hol e 413arfFhertangadswidhzutanberfiseingnwposi &achi aghéhe brtace,

receiving menber 410 on a pole for fixation by, for exanple, 15 providing

in advafce rceesfeccengntcofraspentanguise framguesrug¢luseraagedewith a
predeterm ned di stance therebetween along the |ongitudinal direction on

the pole onT®A+&Be8he brace receiving nember 410 is to be fixedly

h In n h
attached. addltio theyféifB%ngP éhéaééace receiving member 410

. ran iabigan

and the brace connectlon member 420a, 420b that
constitutes the above described brace structure 5 will
10 e degcribed in more detail with reference to drawings.
Fig. 37 is a perspective wview 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 411a and 411b provided on the base
plakte 415. The hooks 41lla and 411b 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 41la are used, while in khe other
diagonal pair of brace receiving members 410, the back
side hooks 411b are used, s0 thakt 1t is possible to set
the braces 430a and 430b easily in the rectangular
frame struckture while preventing them from coming into
25 conkact with each cother. Furthermore, by using the
brace receiving members 410 according to the present

invention, it is possibly not only to set the braces
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20 shaped open portion 416 in the longitudinally upper portion of the base
pl ate 415 as shown in Fig. 37, the weight of the brace receiving nenber
410 can be reduced. r Furthernore, by €$oviding t he ~-shaped open portion
416 on the side toward which the ends the aforenmentioned 25 hooks Lila
and 411b 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 416.' Figs. 38(a) to 38(c) show the
brace receiving nenber 410 according to this 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 vi a g.Li A | i ) 1 in
Figs. 38(a) S%SSE§E) ?E?Eeeaﬁggkﬁlﬁll%{n%c are ﬁ%%}dfl%e%p%%éﬁe base

plate 415 vhhh 21667131 AclistanserdiLiehebst Wesen | hitRoREef erred that
the distance d be larger than the dianeter of the 10 braces 430a, 430b so

that contactdepehden§resetds0arand obrege B3Dhiat t Hr eped ot herraad, be :
prevented. Referring to the shape of the hook 41la, 411b as shown in Fig. ‘
38(b), it hasimceatke ppesibiodidqlopr o dedo dsrddes ba3@a, pl 3 ddsd and a '
curved portion 411a2 that extends from 15 the base portion 411al to an end
portiond4lladnia aroggryedtemmnts . athiewedti on, an open portion 41la4
extending toward the curved portion 41la2 is provided between the base
portion 41lal and }hetLHPPREFDOND HALH3 IT1n i PeagpdrerTitvinhe hooks

411 411 n h
a b amgmﬁeg 410 according to this embodiment is further

-

B A TPy

provided with a hele 413 through which a securing
member such as a bolt is to be inserted, tongues 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 pesitioning 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 direction on the
pole on which the brace receiving member 410 is5 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 411lb are direcked, the orientation of
the brace receiving member 410 or the orientation of

the hooks 4113, 411k can be smasily judged by checking
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20 base plate 415 are fastened together using a fastening nenber 414 The ’
backsi de portion of the fastening nenber 414 projects beyond the backside
surface of the r base plate 415. By pgg iding a recess corresponding to

t he backside portion of the fastening er 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 nore §
precisely utilizing the backside' potion of the fastening nmenber 414 in
addition to the tongues 412. Figs. 39(a) and 39(b) show the brace

connecti on nenber 420a, 420b according to this enbodinent. Fig. 5 39(a) is

a perspectivgh¥isﬁﬁggﬁggénggggg)gﬁggeﬁé£gggnnggges 420a, 420b according to

this enbodi nén $ a Cross 'sectional view thereof. As f

shown in Fig. 39(g)gst hgg PLRCE CONNECT L5, & - 4203, 420b; pgccording to
t hi s enbodi nent has %% enggg?ng porp?gn 10 421 fo?aengézlng aF ook 4l 1a,

411b of a braeALEECRiNi BEcoPBINE! t41h a8 dednbegb Rt adjisd mery (Ppporid on 423
to be connected with a brace 430a, 430b to adjust the length of the brace
430a, 430b. &nplhns embwdi Feot, 38k} £RgagengepoitirpnaddlFig. t Be(fprm of a
rod-like nmenber 15 is fixedly attached between a pair of plate-Iike

menber s3422als122brpespeaditanal | yiewetakon Alostowhng nA-Fign BOgb), the

| engt h adj ustnent portion 423 has a bore, and a spiral thread

conpl ement ar $8£8) enddfviHe bygigan ithrigs. (Toip iang pdt BlonsHg or med on
the hooks 41la and 411b are provided on the base plake 415
with a certain distance d therebetween. It is preferred
that the distance d be larger than the diameter of the
10 braces 430a, 430k 50 that contact of the brace 430a and
brace 430b with each ¢ther can bs prevented. Referring
to the shape of the heook 411a, 41lb as shown in Fig.
238{b), it has a base portion 4llzl provided on the base
plate 415 and a curved portion 41lla2 that extends from
15 the base porticon 411al to an end portion 411a3 in a
curved manner. In addition, an open portion 4ilad4
extending toward the curved portien 411a2 is provided
between the base portion 411al and the end portion
411a3. In this embocdiment, the hooks 411a, 411b and the
20 base plate 415 are fastened together using a fastening
member 4i4. 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
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20 surface of both end portions of the brace 430a, 430b is provided on the
inner circunferential surface of the bore so that it can engage said one
of the spiral threads. Wth this feat £, is possible to adjust the

| ength of the brace 430a, 430b easily E@ rotatlng 25 the brace 430a, 430b
and the brace connection nenber 420a, 420b relative to each other. The
spiral direction of the spiral thread provided on the | ength adjustnent 3
78 portion 423 of the brace connection nenber 420a is different fromthat
of the brace connection nenber 420b in accordance with the feature that
the spiral directions of the spiral threads respectively provided 5 on the

f f b f t f
cach other. FPgeBhePEselPORr Sl 286, BhERa CRdRe plettn B0 Eh T 2" Sl cor ding
to the pfesef'&stéh‘{ﬁﬁk% rﬁé&n}%@ﬁtqﬁ ysedadicidhe:Spage ééﬁg'ﬁéé”é?lé shown in

Fig. 1. As shown | , the brace structure 5 according to this

enbodi ment  can bef‘ilfeﬁﬂ 391{@: SPAC I SIBUEHY® the Wsiddicdethddtash office to
effectively reinforce the space structure 1. By connecting the braces 430a

and 430b respecbevedd0ap 42¢%ke dHooksdidd aranchid ldmisddimenicor rreispondi ng
brace 15 receiving nenbers 410 via the brace connection nenbers 420a and
420b, i® is posésl bie acwarspegeivdevbracet tiEgCarare d30heshidém preventing

their contact with each other. Next, a description will be nmade of how to
member 4Z20a, 4Z20b accordlng to this embodiment, and Fig.

A%{b}) is5 a cross secticnal view thereof. As shown in
Fig. 39{a), the brace connection member 420a, 420b
according to this embodiment has an engaging porticon

10 421 forlengaging a hook 411z, 411k of a brace receiving
member 410 and a lengkh adjustment portion 423 to be
connecked with a brace 430a, 430b te adjust the length
of the brace 430a, 430b. In this embodiment, Ethe
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 portion 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 porticons of the brace 430a, 430b is
provided on the inner circumferential surface of the
bore sc that it can engage said one of the spiral
threads. With this feature, it is possible to adijust
the length of the brace 430a, 430b easily by rotating

25 the brace 430a, 430b and the brace connection member
420z, 420b relative bto each other. The spiral direckticn

of the spiral thread provided on the length adjustment

R L F A A T T T T T Sl A YL Sy AR LA R S e Ll - e T T LV ———— -
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20 construct the brace structure 5 according to this enbodinent with
reference to Fig. 36, 37 and 40. First, four brace recei ving nmenbers 410
are fixedly attached an the poles 2a a?g is preferred that recesses
corresponding to the tongues 412 (see F 37) are 25 provided in advance
on each pole 2a, 2g with a predeterm ned distance. This nmakes it possible
to easily position the brace receiving nenbers 410 by 79 fitting the
tongues 412 into the recesses. The brace receiving nenbers 410 may be
fixedly attached on the poles 2a, 2g using fastening nenbers such as
bolts- The brace receiving nenbers 410 attached on the upper 5 portions of

the poles 2a,,20; 8124951 88! ede! Br SUEN-BoN@Y, L bRAhahDE, eRIF, O 5l he hooks

face upward race” recelving Fenb 28 0fi"the®l ower

portions of S re¢0 Ne y. t pends of
t he hooks fag%bggagggrggaTngg?éegfmg?ggéﬁgﬁ% 1 Hﬁgggé&ﬁegéﬁeéﬁgaﬁenbers 410

that are attashgdcetdafltageneh pRSi Fkgbsrer tRhtbehé epslsadf one brace 430a,
430b are oriented in the directions opposite to each other. Since the
brace recei vihgeoebbrs 4i0thAecopiral theetfissrespodieslyisrprodeéded with
an open portion 416, 15 the vertical orientations thereof can be easily

di stinghi shedn pheesuafagehnénboti ehd bratéonecefveaghnerees43a40 to the
poles 2a, 2g is finished, the braces 430a, 430b are connected to the brace
recei vi ng mefBBPsadaodisfernet chtomf ce®le PERRC(in Figs 36 and 40) brace
430b,

v e

e L T T,

Fig. 40 is an enlarged view of the brace structure

5 according to the preseant 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 thiz embodiment
can be used in a space structure 1 constructed in an
cffice to effectively reinforce the gpace structure 1.
By connecting the braces 430a and 430 respectively to
the hooks 411a 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 contackt 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. First,
four brace receiving members 410 are fixedly attached
on the peles 2a and Zg. It is preferred that recesses
correspending to the tongues 412 (see Fig. 37} are

25 provided in advance on each peole 2a, 2g with a
predetermined distance. This makes it possible to

easily position the brace receiving members 410 by



anong the braces 430a, 430b that are set in a cross pattern, is connected
with the hook 411b of the upper r left (in Figs. 36 and 40) brace

recei ving nmenber 410 and the other end? hereof is connected with the hook
25 411b of the lower right (in Figs. 36°and 40) brace receiving nenber 410
respectively via the engagi ng portions 421 of the brace connection nenbers
420a, 420b. ---- - -------- ------ -- - - - - - - - - - - - - - - 80
After connection of the brace 430b is flnlshed the front (in Figs. 36 and
40) brace 430a is connected in a simlar way. In these process, the length
of the brace 430a, 430b including the brace connection nenbers 420a, 5

420b has bee%l%thgtgﬂE QoHSuhérﬂfé RPﬁS LRe Qéééégﬁportlons é&e di agonal

hooks i n advance fter ooki € engagenen of the

br ace Conneibbe@vﬂﬁabﬁéﬁbé%gaq162HQ¥CBHPE§QE&9 botbagnda f chhe brace
430a, 430b on the hooks 411la, 411 brace 10 connection nenbers 420a,

420b and thepbnaee2d430ag 439hAg @reteniagellenBti ¥AchOagaphlekherTiao t hat
the length thereof is shortened to an appropriate length that is suitable

i n reinforci hgathereeeiangyl maembease4$0r attackedi onl udengppée pol es 2a, 2g.
In this way, it is possible 15 to build, by an easy process, the brace
structubPe 5 pphhiopsoofdbbespbliesi éat Pei atercehentedndni auvhi shwatie
braces 430a and 430h do not conme into contact with each other. Although a
preferred enbbaFnethe BRdehefpEBgehpoks face upward. The brace

receiving 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 mambers 410 that are attached at
diagonal positions or at both ends of one brace 430a,
430b are oriented in the directions opposite ko =ach
other. Since the brace receiving member 410 according
to this embodiment is provided with an open portion 416,
i5 the vertical orientations thereof can be easily
distinguished.
After attachment of the brace receiving members
410 to the poles 2a, 2gq 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 kthat are sekt in a cross
pattern, 1s 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.
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20 invention has been described, the brace receiving nenber, brace
connection nenber and brace structure wusing themare not [imted to those
descri bed herein, r but they include ag% possi bl e conbi nati on thereof.
<Thi rd Enbodi ments 25 Next, a detailed scription will be nade 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 81 1 according to the first

enbodi ment using a flat plate nmounting device. Fig. 41 is a perspective
view showing a state in which flat plate nounting devices are attached to
a5 pole 2. Fig. 42 is a plan vi ew showi ng the sane state. As shown in

Fi 41, t f | at
hB?dlng ngﬁggféég Cgh Hn&tgghglxeﬁﬁela%? %%3§§%1%%e§ %gézpaﬁdean
adj uster 530f¢rg8% @Eﬁ"‘@f@sth%féﬁa @bﬁt@rQ@édﬁ‘@a nﬁgb@énééet@adlﬁ@ 10

bracket 90. Here, the flat plate is a glass panel 540, which is held by

the flat pl asemhohdi pgyrenbertisdd gitecedd atthy atehdiol MG HEMIRICS10 i
connected to the adjuster 530, which in turn is connected to the bracket
90. In the i4iB0sfiraded taskbudimg bhackeise Somiecibon espaicéryelly0at t ached
to opposite sides of the pole 2, and tw gl ass panels 540 are arranged on
t he froht S|ﬁ%ﬂbohaﬁhbe§bl@diuﬂhe@uth bewbyrgdmt thaei the atles bhineelges are

adj acent to each other. As shown in Fig, 42, the flat plate hol di ng nenber
between the diagonal haooks in advance, and after

hooking the engagement portions 421 of the brace
connection members 420a, 420b coupled to both ends of
the brace 430a, 430b on the hooks 41la, 411k, the brace

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

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

Although a preferred embodiment of the present

20 invention has been described, the brace receiving
member, brace connection member and brace struckure
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 £lat panel such as a screen 8 or a glass

plate to poles 2 and/or beams 3 of the space structure
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20 510 is conposed of a front plate 92 and back plate 91, and the gl ass
panel 540 is held between these plates. The back plate 91 of the flat

pl ate hol ding nenber 510 has a plurali Y of through hol ds through which a
bolt is inserted for connection with the~adjuster 530. The 25 position at
whi ch 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 82 back plate 91 will be described |later-' The through holes
constitute the adjusting neans according to the present invention. In this
flat plate nmounting device, it is possible 5 to change the nounting
position of th | at e O, C i e itio I t he back
plate 91 is &cgﬁgégﬁggam?%htﬁ%efég%ﬁs%@ﬁggggegﬁduggﬁghgng%%% ﬁﬂ%ggaxial

| engt h of thﬁoaqhyﬁéeae§§gewjthout changing the position at which the
bracket 90 is fixedly attached on 10 the pole 2. Mre specifically, it is
possi bl e to changeridgheqpositi ope Pipddiei @b agteWpanghw DD 4 ateiod | in by
changi ng the position of connection of the back plate 91 and the adjuster
530. In addi #thboh Elatsppassihbentbngcliangeatherposttioneaftdhg gl ass panel
540 backward and 15 forward by changing the axial |ength of the adjuster &
530_ Negt, apdéealledidpscld pts on pldrn wewsslewing Hihe fdane @iatee hol di ng '
menber 510, the bracket 90 and the adjuster 530 that constitute the flat

pl ate nountifg ShewdeincEBigi0dl t Bafkf EtehcRlabe drawnhiyRd device is

composed of a flat plate holding member 510, a bracket

e

90 fizxedly 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 holding member 510 is connected to the
adjuster 530, which in turn is connected to the bracket
90. In the illustrated case, two brackets 20 are
15 respectively attached to cpposite 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.
Bs shown in Fig. 42, the flat plate holding member
20 510 is composed of a 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 530. The
25 position 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
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Figs. 43(a), 43(b) and 43(c) show the front plate 92 of the flat plate
hol di ng nenber 510. Fig. 43(a) is a front view of the front plate 92, Fig.
43(b) is a rear view of the front plat§?92 and Fig. 43(c) is a 25 cross
sectional view taken along line B-B in g. 43(a)_ As shown in Fig. 43(a),
the front plate 92 has two holes 512 provided in the vicinity of the
longitudinal s:. 83 <center line thereof wwth a predeterm ned di stance
there between, through which 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 easi pyckngpathespryent abl ogool, theq (L00L- Pltke §2q,0f, shown in

B Ty IR N TRt

Figs. 43(b) an ral ~recesses are prov n the
backsi de of fheckroBhsiOrPLat €nd2adhfiNg! Meahd L8AYLEDEqtAS ¥Rdoht of the
front plate 92 and enhancing 1ts strength? In addition, a head receiving

recess 512a gpapéatenhdéytient he shape of the screw head is al so provided
to prevent the head of the screw inserted into the hole 512 from
projecting 15 beyDmdititwe Elutf geaiod mdeniirontdgpride, Fr 4 gsas=bd{iad, 44(b)
and 44(c) shows the back plate 91 of the flat plate holding nenber 510.
Fig. 44fa) ikc ghanpatthe ewofitime pasktpbaterl odhe FLpsd4pbitesSE0rear
view of the back plate 91, and Fig. 44(c) is a cross 20 sectional view
taken al ong P¥Ynehepging gy raaigion|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 20 is fixedly attached on

10 the pole 2. More specifically, it is possible to change
the position of the glass panel 540 laterally by
changing the positieon of connection of the back plate
91 and the adjuster 530. In addition, it is possible to
change the peosition of the glass panel 540 backward and

1> 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 ofrthe frant plate %2, Fig. 43{k} 1s a
rear view of the front plate 92 and Fig. 43(g) is a
25 cross sectional view taken along line B-B in Fig. 43{a).
As shown in Fig. 43{a}), the fronkt plate 92 has two

holes 512 provided in the vicinity of the longitudinal



m e A e L T T L e s s i FET] - o a s L] L S T s e e L e T e e Rl =AY T e L L I T L T T R

wi |l 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 Egg. 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 held between the front and rear

pl ates by nmeans of screws. Through holes 514a, 514b, 514c are hol es used
in connecting the back plate 91 with the adjuster 530 using bolts and 5
constitute the adjusting neans according to the present invention. Wen

he back pl h i D3 d h hol
the back platendbandnbhenadlust §1cR3 oBkacEaRASEEAdaRL bhE! braugh hol e

designated by réference si ass pane an be positioned

in such a “ﬁEeEhéEnEhEhEahﬁheﬁﬁhcﬁdQ§§eﬁ§esé@vﬁﬁgaﬁﬁnfaﬁeeﬁﬂﬁ other in
front of the pole 2 (see Fig. 41). \Wen the back plate 91 and the adjuster

530 are conmesbedsahriheot Beougbeahoke gestgratied AyraehehngneRe Sign 514b,
the gl ass plates 540 can be nounted at a position displaced away fromthe
pole 2 in thérbatephht&5tdi thet gbaséspen€ilgs488( a)ne & ahricwgh hol e

designated by reference sign 514c may be used in the case that the glass
pl ates 540 i §rpptbplabaenfédhas posemionsrcdispl gbedef urBherhimay fromthe

pole 2 in the lateral direction_than in the case where the through hole
514b 20 is u$EaFVRSNENG FANt RASth¥ekipYr BhenherdeatanéenbefweBR the gl ass

panel s 540 |%rggtbglggge95§rger.

As shown in Figs. 43(b) and 43{c), a plurality of
racasses 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,
2 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 freoem projeckting
15 beyond the surface of the front plate 9%2.
Figs. 44{(a}), 44(b) and 44{c¢c) shows the back plate
91 of the flat plate holding member 510. Fig. 44 {a} is
a front view of the back plate 91, Fig. 44(b) is a rear
view of the back plate 91, and Fig. 44ic) is a cross
20 secticonal view taken along line C-C in Fig. 44{a). It
will be understood that the front view of the back
plate 91 presented a=s Fig. 44({a) shows the surface of
the back plate 21 that is to be in contact with the
glass panel 540. As shown in Fig. 44{a), the back plate
25 91 has two holes 512 provided at the positions
corresponding te the holes on the above descried front

plate %2. The holes on the back plate 91 are used in

smprnmy -
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As per the above, by changing the through hole 514a, 514b, 514c used (the
t hrough hol es 514a, 514b and 514c constituting the adjusting neans
according to the 25 present invention)B it is possible to change the

hori zontal position of the glass panels %40 freely. This is very

advant ageous when, for exanple, another 85 nenber is placed in front of
the pole: For exanple, in the case where the original design that gl ass
panels 540 are arranged with their |ateral edges being adjacent to each
other like constituting a single wall 5 is to be changed to neet a |ater
requi renent such as to provide a display etc. on the pole. On the back

plate o1 aresgravifedia BhUEAb! bYagh pRARLOSKATRAbEPRSCRAe SISO, O1C

515d to pass rou theé ass It e gfass 10 panei

540 al so arerppAvi dad hahespEAELSSBYNFLREst 8 é@ﬁéﬁsproiﬁiﬁdigiﬂEﬁéé‘DnS
515a, 515b, 515c¢, 515d so ?hat the™ gl ass panel 540 is held between the

back plate 914apdstihe,froat pketke93s wbedeby teaflegpihfethackacpl ate 91
can be partly relieved. It is preferred that 15 the shapes of the above

menti oned prpjlatti A pbthi bhe a83batebl58) bibag Babtsbendubstantially
rectangular, and their height be equal to the thickness of the glass

pl ate 530. Thenbiékuptatbeoadiivsbing peansdedocoidhng tpl bhal breseftrecesses
518 This helps in reducing the 20 wei ght of the back plate 91 and

enhanci ng it $P¥EPERGRN. WISTY theyipck Plateddl \andy e tadiwieke pidft e 01,
and i g. 44(¢) 1 3o8nSh033 SECLLhOBhrShsY hEKE 8t 08ated by
reference sign 514a, the glass panels 540 can be
positionead in_Such 2 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
connecked at the through hole designated by reference
sign 514b, the glass plates 540 can be mounted at a
position displaced away from the pcle 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 positions
displaced further away from the pole 2 in the lateral
direction than in the case where the through hele 514b
20 is used, namely in the case where the distance batween
the glass panels 540 is ko be made larger.

As per the above, by changing the through hole
514a, 514b, 5l4c used {(the through holes 514a, 514b and
5l4¢ constituting the adjusting means according to the

25 present invention), it is possible to change the

horizontal position ¢f the glass panels 540 freely.

This is very advantageous when, for example, another
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line CGCin Fig. 44(a). As shown in these drawi ngs, the back plate 91 is
provided with holes 512 for allowing 25 attachnent of the back plate 91 to
t he gl ass panel 540 and through hol es % 4a, 514b, 514c for allow ng
connection wth the adjuster 530 using lts. The back 86 plate 91 is
further provided with a groove portion 519 that conformw th the width and
hei ght of a projecting portion 532 (which will be described |ater)

provi ded on the connection surface of the adjuster 530. This 5 facilitates
posi ti oni ng when connecting the groove portion 519 and the projecting
portion 532 of the adjuster 530. This also nmakes it possible to prevent
rotation of j ust t nnec . sh i | c), by
provi di ng re%%@%%g %? @%ﬁﬁggrgﬁnﬁéﬂﬁg @gaﬁﬁ%opﬁi%i g%%ﬁﬁ%ﬂgﬁgg%hﬁéﬁgh hol es
9la to 91c ¢RrEPEsEdVEh¥rel PBe N8RS RAL DQLE SgRT tRM SyLads igansgeei ved
therein Figs. 45(a) and 45(b) are perspective views of the bracket 90 and
t he adj ust ers860arespeehhyetywithobheilp Ho{aral Ocdbés)nbihgstrate the
bracket 90 in detail. Figs. 47(a) and 47(b) illustrate the adjuster 530 in
detail. Mboreadpacehtcabl gacki gthdf(a)kescanftbottineve sFhgledBéb) is a
cross sectional view taken along line D-Din Fig_ 46(a) and Fig. 46(c) is
a side %iew a8 teche 20hangad| et tmett Rt gladsl ayeqE]l gemel 7 ajudls astop vi ew,
and Fig_ 47(b) is a front_view. As shown in_Fig. 45(a), the bracket 90 is
conpri sed of PERY#4@d% piFPORAY 588t 0CBelhe x@dldn t he

On the back plate 291 are provided a plurality of

EEL T e BT -

projecting portions 3153, 515k, 515g, 515%d to pass
through the glass panel 540 to heold it. ©On the glass
10 panel 540 also are provided holes corresponding ko
these projecting portions 515a, 515b, 515c, 5154 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 ia preferred that
15 the shapes of the above mentioned projecting portions
515a, 51&b, 515, 515d be substantially rectangular,
and their height be equal toc the thickness of the glass
plate 540. The back plate 21 is also provided with a
plurality of recesses 518. This helps in reducing the
20 welght of the back plate 291 and enhancing its strength.
Fig. 44{b} is a rear view of the back plate 921,
and Fig. 44{c) is a cross sectional view taken along
line C-C in Fig. 44({a}. As shown in these drawings, the
back plate 91 1s provided with holes 512 for allowing
25 attachment of the back plate 21 to the glass panel 3540
and through holes 514a, 514b, 514c for allowing

connection with the adjuster 530 using bolts. The back
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pole 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 Figﬁ. 46(a) and 46(b), the arm- - - -
- - - - - - 87 portion 522 and e connection portion 521 of the
bracket forns a T-shape, the connection portion 521 provided at the end of
the armportion 522 is horizontally symetrical wth respect to the axis
of 5 the armportion 522, and the fixed portion 523 adjacent to the arm
portion 522 is also vertically symetrical wth respect to the axis of the
armportion 522. Wth these features, it is possible to use the bracket

W thout payi pla aBk! ﬂ%Q”fﬁ?thé%%bGE&é&' BEt Ao %90?&2@8&{‘8?' 5140 the

pol e 2. The €onnéciion as a ?red hough t he

shape thereofnig caﬁkokh”hiﬁﬂ fﬁetnhﬁthTQﬁdfhéfehﬁobf'9np§g§eaé§n&0|es 525
t hrough which fastening nmenbers such as bolts are to be insSerted 15

through in opdetibf 68% i#hoahtheipobe desdbebe@onaceth oprpeifit@nod2l has a
hol e 526 t hrough which a bolt is inserted in order to connect it with the

adj ust er 530thadctnnectitorssatdipoet bbnshd24dfosber EBOt edlhiist h t he
projecting portions 532 provided on the 20 connection surface of the
adj ust ep 530farnlihatesenbsitheningt hbenecessedt pogt Fonsgsaaver ovi ded on

both the opposite connection surfaces are in comunication wth each
other to forfPrhisnghlAofied. thRePEgAREELIngnPortion 332 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 9lal te 91cl around the through holes 8la to 9ic
respectively, the heads of bholts or nuts can he
received therein.

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

15 46f{a} to 46(c) illustrate the bracket 890 in detail.
Figs. 47(a) and 47(b) illustrate the adjuster 530 in
detail. Wore specifically, Fig. 4¢f{a) is a front view,
Fig. d46(b) is a cross sectional view taken along line
D-D in Fig. 46({(3) and Fig. 46{c) 1s a side view as seen

20 from left of Fig. 46{al. Fig. 47{a) iz a top wview, and
Fig. 47(b) is a front wview.

As shown in Fig. 45{a), the bracket %0 is
comprised of a fixed porticn 523 to be fixed on ths
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 46(b}, the arm

e A ¥ P S, PR LY X P ey Tl e AT IR T
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portion 521 may be connected with another nenber- The 25 anot her nenber may
be, for exanple, a beam In this case, projecting portion conplenentary to
the recessed portions 524 may be provigid on the connecting a- ..... ua
88 s i sectional surface of the beam “Thus, the bracket 90 can be
connected to other nenbers such as a beam As shown in Figs. 46(a) and
46(c), projecting portions 527 are provided on the fixed portion 523 By

5 providing a groove associate with the projecting 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 achi eved easily. Reference numer al s

529 in Fig_ §$£Eloge§%§”§ﬁﬁ Eﬁ&egéﬁg 918 %b?@ oﬁ“é?g JP € gthe weight of

the fixed portion cah be reduced reng e enhanced. As

shown in Figprdakdl. féPﬁsaglﬁséﬁ%%é3Othé EQHR&&§§Qn oPPighll gster member
531a having an axial length D e adjuster nenber 531la has a hole 533 15

provi ded aboFtoviaeﬁeatethexeﬁdt@ereﬁé ,athr pygbivhi sh2 aisfasteni ng menber
such as a bo is inserted to connect it wth the back plate 91. On the

connecti on shotacenbillyheyadliusiesl neibier ré3dacer eo pilowi deils podj ecti ng
portions 532 to be fitted with the connection portion 20 521 of the
bracket 590 ahbet Asmgpooveopob??onaBddotivé fhyed portion 523 adjacent

to the arm portion 522 is also vertically symmetrical
with respect to the axis of the arm portion 522. With
theae features, it is possible to use the bracket
without paying attenticon to its orientation when

i0 attaching 1t to the pole 2. The connection portion 521
has a cylindrical shape, though the shape thereof is
not limited to 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 porticon 521 has a hole 526 through which a
bolt is inserted in order ko 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 heles. 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

1

I3

.
i
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back plate 91. This facilitates positioning upon connecting the adjuster

to these elenents. By changing the axial length D of the adjuster 530, it
is possible to change the position of t?g gl ass 25 panel 540 frontward and
rearward. In this enbodinent, the axiat“length Dis nade |arger than the '
di stance between the connection surface of the back plate 91 ---------- -
- - - - - - - - 99 wth the adjuster 530 and the connection surface of N
the bracket 90 with the adjuster 530. Thus, the glass panel 540 can be i
di sposed in front of the pole 2. Next, another enbodinment of the flat plate ;
5 mounting device will be described with reference to draw ngs. The :

el ement s savg. s, Lhgye.dpBcribed PeLoe. W 1y e da5l WRlAdDYdhasare

reference nunerals, an éscriptions er eof W e om

Figs. 48(a), n48(BhnahH-48L8) oBRRYW Refh@fsPLALR 2102NBYELI NG device
according to this enbodinent. Fig. 48(a) is a perspective view showi ng a

state in which thesfiRéwil &t eFI@sNtdOth deynd el scpf I@ESPScEDng pol e 2.

Fig. 48(b) is a top view showing the sane state as Fig. 48(a), and Fig.
48(c) is a ppospeohsve2Vi eneopranidédach usher £588d Whatios BEBiermnt in
this enbodi ment from the above described flat plate nounting device is the
positioh at phpehdihg gl asscpanesscsilgtarelnbunhedproénect fing enbodi ment,
the gl ass panels 540 are horizontally displaced fromthe pole 2, while in
t he above deBEFLheds2bZénpsblrRehtg LhethtBeEiiedledndfofhe gl ass panel s

540 . . , e
horizontal direction of the pole 2, pesitioning of the

bracket 20 on khe pole 2 can be achieved sasily.

Refersnce numerals 529 in Fig. 46({c) designate recessed
10 portions, with which the weight of the fixed portion

923 c¢an be reduced and its strength can be enhanced.

As shown in Fig. 45{b), the adjuster 530 is
comprised of an adjuster member 533la having an axial
length D. The adjuster member 531a has a hole 533

15 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. 0On the connection surface of
the adjuster member 531a are provided projecting
porkions 532 to be fitted with the connection portion

20 521 of the bracket 90 and the groove portion 31% 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

25 pansl 540 frontward and rearward. In this embodiment,
the axial length D is made larger than the distance

between the connection surface of the back plate 91

R o
ko
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are adj acent to each other in front of the pole 2. This arrangenent

all ows, for exanple, to connect another nenber to the front surface of the
pole 2. In addition, while in the abovg descri bed enbodi nent, the front 25
surfaces of the glass panels extend bey Ad the frontnost edge of the pole
2, in this enbodinent, the frontnost 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 to effectively utilize the limted space
partitioned by the glass panels 540. in this enbodi nent, since the
positions at which 5 the glass panels 540 are nounted are di spl aced

nori zontal | v, {rpm e pol.g 2. Lhs gxhalylengih.of rihe;, glustgE B30 is made

shorter than I'n ove  “descri i rent,” and e position of

connecti on oﬁraaﬂgtagbuﬂg{ll gﬁgtﬁgﬁi?%ggrbﬁgﬁ plah g 9]tH;erS] 4‘&%&_&‘1}% r 10 to

the pole 2. Mbre Specific rough™ hol e "used plate 91

i's one desigpabedaRyneelieEgAEEd $hORr&debor afile tpg1@dp uster 530 used is one
conprised of an adjuster nmenber 531b that has an axial length D shorter

than the di stance Detyeemdticec ofiteedimnt SopwHacelaf phecdback plate 91
with the adjuster 530 and the connection surface of the bracket 90 with

t he adpust enoB80ingndetisewayl]lbye pleparipgdarptiurad¢feyenfe wdj usters 530
havi ng predeterm ned axial |engths and selecting one of themin

conbi nat i on YF&¥iadgaourfheelseantsorama ahitedodasier idgd g fgeareans of

the flat panel hol ding nenber 510, it is possible to change t he
will be dedignated by the same reference numerils, and

detailed descriptions thereof will be omitted.
Figs. 48(a), 43(b) and 48{c) show a flat plate

10 mounting device according to this embodiment. Fig.
48{a) is a perspective view showing a stake in which
the flat plate mounting device is attached to a pole 2.
Fig. 48(b) is a top view showing the same state as Fig.
43(a), and Fig. 48{c) i3 a perspective view of an

15 adjuster 530. What 1s 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 adjacenkt 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 peole 2, in Ehis embodiment, the

Frontmost edge of the pole 2 and the front surfaces of

LA T -l SN TEW LT
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nmounting position of the glass panel 540 wi thout changing the fixing
position of the bracket 90. Next, a description wll be made of how the
flat 25 plate nounting device accordiqg%to the present invention is used
with reference to Fig. 49. Fig_49 is expl oded perspective view of the
flat plate mounting - - - - - - - - - - - - - -2 - - - - oo ------ 91
devi ce according to the above described enbodinent. First, the brackets 90
are fixed on the respective lateral side surfaces of the pole 2 at a
predeterm ned height. The flat plate nounting device is characterized 5
in that the nount position of the glass panel 540 can be changed w t hout

changi ng the.fLxiNng.positi t K ' gﬂ] hg. P, 2 or the
posi tion of %%% éIpo % @éé%gglséﬂT%e?e?é e,sé%%g?%$¥omnﬁgf£escr€% ron will

be directed tocR S@s€r WaTR 4 e d ivd RpRAHNd ¥ P iRy akal ;0 is not
changed in principle, but the nount position of the glass panel 540 may be

changed al Oﬁﬁethﬂni/‘@é&i@@éc@iﬁ@@ﬂ@ib@é’dcﬂi%ngﬁlg?l&% fhxhes Posj tion of
the bracket 90. The front plate 92 and the back plate 91 are 15 attached to
t he upper corner afn edcis grssdipearet, Shda tlsugiosi Misgnsasait aelsiaaidwi ch t he
gl ass panel 540 therebetween, and fastened by screws 505. After that, the
adj ust eP 530the gkishpeparehst hél back phaneed lapmddisihleacamnect i on portion
521 of the bracket 90, then a 20 bolt 507 is inserted through these parts
to fasten thepyizemierthenfioRaphsomole & thenctkiah enstmibdib@ent, the

adjuster 530 is made shorter than that in the above
described embodiment, and the position of connecticon of
the adjuster 530 and the back plate 91 is made closer

10 to the pele 2. More specifically, the through hole used
in the back plate %1 is one designated by reference
sign 514b, and the adjuster 530 used is one comprised
of an adjuster member 531k khat has an axial lengkh D
shorter than the distance between the connection

15 surface of the back plate 91 with the adjuster 5330 and
the connection surface of the bracket 90 wikth the
adjuster 530. In this way, by preparing a plurality cf
gdjusters 530 having predetermined axial lengkths and
selecting cone of them in combination with a mount

20 position determined by the adjusting means of the flat
panel holding member 510, it 1s 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 te the present

invention is used with reference to Fig. 45. Fig. 49 is

an exploded perspective view of the flat plate mounting
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t hrough hol e of the back plate used is one designated by reference sign
514a, and the adjuster 530 used is one conprised of the adjuster nenber
531a. By these 25 choices, the glass panels 540 are arranged in front of
the pole 2 with their lateral edges bei adj acent to each other (see Fig.
41). In this enbodinment, a special 92 bolt 507 having no head is inserted
fromthe backside in Fig_ 49, but the inventionis not limted by this
particular feature. A bolt 507 nay be inserted into the through hole 514a
fromthe side of the back plate 91 5 that is in contact with the gl ass
panel 540 (i.e. from the front in Fig. 49). Next a description will be

nor  zont taf‘iy&%éé%f 2 EABPALAY 2 oRB b EoubLOEs B e GuTREnPETD, 5 *Y,
. 0 ver.
;siegg,r at ﬁettﬁr oﬁgh ﬁ%’?‘%ﬁb?ﬂh? the %g%?y%)lt%? e é1 %%E%d}és}?o%égé%%%%le%é%§

reference sighepddbsand éﬂ?fﬁ@éﬁséﬁrtﬁéogé§§d2iétcﬁmﬁféﬁégeﬁﬁiﬁﬁ@
adj ust er nmenber 531b. Then, the adjuster 530 is set 15 between the back

plate 91 andh&bghtonnaed | fla P ldwen madi nfg tdweriracieetciadihen adol t 507
is inserted through these parts to fasten themagain. In this way, the
nmount pbsition bhaththygl mesnpapesitannbef chhagetassreshyglbyid@ gany sinple
process. In the case where the 20 bolt 507 for securing is inserted from
the side of PRechpagrdpritloot ¢hanaingi bheohiztrgwenlthengphskhpanel

540, the back plate 91 is once detached fromthe gl ass .
bracket 20 fixed on the pole 2 or the position of the

pole 2 itself. Therefore, the following description
will be directed to a case where the fixing posikion of

10 the bracket 30 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 20.

The front plate 22 and the back plate 91 are

15 attached to the upper corner of each glass panel 540 in
such a way as to 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

20 bolt 507 is inserted through these parts to Ffasten them,
and then a cap 508 is attached. In this embcocdiment, the
through hele of the back plake used is one designated
by refereance sign 514a, and the adjusker 530 used is
cone comprised of the adijuster member 531a. By these

25 choices, the glass panels 540 are arranged in front of
the pole 2 with their lateral edges being adjacent Lo

each other (see Fig. 41). In thiz embodiment, a special

B SR TR
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panel 540, then the bolt 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 $ t he gl ass panel 540 agai n. )
Al t hough preferred enbodi ments of the present 93 invention has been '
described in the foregoing, the flat plate nounting apparatus according to

the present inventionis not |imted to the illustrated enbodi nents, but 5
may i nclude any possible conbination thereof. 5 | NDUSTRI AL APPLI CABILITY As ..
per the above, in a space structure constructed wth information :
apparatuses used therein, it is possible to design new space structure

easi |y 10 1000} exi 5}y, 2080l bl 10,009 Y: deuel ged: Ly of. gLl ap. ; agpar at uses

or replacenen fInformatron appar at Uses. is clained is: 1. A i

space struct%egggtm@iedbe& PRE PhvBhEIShI L¥ nof P?ﬁltgﬁnﬂgr’éh%te”di ng
upwardly froma floor and one or plurality of horizontal Deam nenbers

extending 5 paralkelakoréheutboora ddie: BIst mBphes simikide ifhas igoent al
beam nenbers bei ng connected with each other and/or the horizontal beam

menber s bei ngheongechellawblba €ash dthéesjidshafacherbizel pbatdapl sai d post
menber has one or plurality of post 10 nenber groove portions each of
whi ch cbnsti tbhatsia in contact with the glass panel 540 (i.e. from
the frent in Fig., 43).
Next a descripticon will be made of the way of
changing the mount posikion of the glass panel 540
horizontally away from the pole 2. First, the bolt 07
10 is remcved to separate the back plate 21, the adjuster
530 and the bracket 90. This time, the throuagh hole of
the back plate 91 used 15 one designated by reference
sign 5l4b 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 950, then a bolt 507 is inserted
through these parts to fasten them again. In this way,
the mount position of the glass pansl 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 291 that i1s in contact with the glass panel
540, the back plate 891 is once detached from the glass
panel 540, then the bolt 507 1s inserted into the
through hole 514b and fastened to the bracket S0 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
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sem -cl osed space having an opening portion in a cross section of the post
menber and extends along its axial direction all or partly along said post
menber; said horizontal beam nenber has_one or plurality 15 of horizontal
beam nenber groove portions each of whi 2 constitutes a sem -cl osed space
havi ng an opening portion in a cross section of the horizontal beam :
menber and extends along its axial direction all or partly along said H
hori zontal beam nmenber; 20 connection of said post nmenber and said

hori zontal beam nmenber is achi eved by connecting connection nmeans that ;
can be noved inside the post nmenber groove portion that the post nenber :

has or the hoy]j €. post i op- . L he i al beam ,
menber has tgﬁgéﬂg%gérgggp%gggggé???%ﬁgél%ﬁg£$%393§$§%légfec %o%ﬂg%d can ?
be fixed at .11 j p e Qr hgont al beam

menber in mh?gﬁtggﬁgh%ggﬁ%c%$%%r%£§ﬁ593%09?£§§0%9pF%%g%fQ?%?%ugh t he

openi ng portigdeftibheipoabt MEMEI®RDHIOUHPOI LTI Lddeevsd zaias, beam
menber groove portion in which said connection neans is present; and 5
connecti on obusamsyhontadsaknbeanssenber sombilateashtbehentis achi eved by
connecting connection nmeans that can be noved inside the horizontal beam
menber 3groove portion that either one of the horizontal beam nenbers has

to an arbitrar%ugosition along its axial 10 direction and can be fixed at
t hat positi oRNDUPTRIBRReAPRBEFBBREETYbeam nenber in which sai d connection

eans As per the above, in a space structure constructed
with information apparatuses used therein, it is
possible to desiqgn new space structure sasily to
10 flexibly adapt it to newly developed information

dpparatuses or replacement of information apparatuses.
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I's not present through the opening portion of the horizontal beam nenber
groove portion in which said connection neans is present. 15 2. A space
structure conprising: one or plurality E post nenbers extending upwardly
froma floor and having one or pluralitg of post menber groove portions ‘
each of which constitutes a 20 sem -cl osed space having an openi ng portion 3
in a cross section of the post nmenber and extends along its axi al k-
direction all or partly along said post nmenber; one or plurality of

hori zontal beam nmenbers extending parallel to the floor having one or
plurality 25 of horizontal beam nmenber groove portions each of which
constitutes - C page having an openi ng-portion in a cross
section of tﬁ%gﬁg}Fz%%?gﬂegeg%TQG menber and extends along its axi al
direction all or party Yol QNG5S NY IR e PRI p1afidhiGanect i on
means that can be noved inside the post nenber groove portion that said
post member baspektthembeber bzoshalnheapnarabgr rgsmOyefpobti aNdt Bag said
hori zontal beam nmenber has to an arbitrary position along its axial
directi on andrcphubalikyedfahothatntpdsbéannpembersi eaxtandlegcase where
said connection nmeans is 10 present in said post nenber groove portion, it
is conRect edaralsaldthotheohlabr betihenpadbrmenbenghantieth®peni ng portion

of the post nenber groove portion, ) )
horizontal beam members heing connected with sach obher

EELR LT PR
o~

and/or the horizontal beam members being connected with
cach other, characterized in that:
said post member has one or plurality of post

10 member groove portions each of which constitutes a
semi-closed space having an opening porkion in a cross
secticn of the post member and extends along its axial
direction all or partly along said post member;

said horizontal beam member has cone or plurality

15 of horizontal beam member groove portions each of which
constitutes a semi-closed space having an opening
portion in a cross section of the horizontal heam
member and extends aleong its axial direction all or
partly along =aid horizontal beam member;

20 connaection of said post member and said horizontal
beam member is achieved by connecting connection means
that can be moved inside the post member groove portieon
that the post member has or the horizontal beam member
groove portiocn that the horizontal beam member has to

25 an arbitrary position along its axial direction and can
be fixed at that position, with the post member or the

horizontal beam member in which said connection means
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and/or in the case where said connecting nenber is present in said

hori zontal beam nenber groove portion, 15 it is connected to said post
menber or another horizontal beam ne that is different fromsaid

hori zontal beam nmenber through the ope g portion of the horizontal beam
menber groove portion. 20 3. A space structure according to claim?2
further conprising an optional nenber other than said post nenbers and
said horizontal beam nenbers, said optional nenber constituting a part of
said space structure, wherein in the case where said connection 25 neans
is present in said post nmenber groove portion, it 1is connected to said

ti I I ' f .
portion, E 55 andTar bt SR g Uith e PP or TR Y esent

In said horigoptal DEASILTBIREE LS 0¥ O P ontdl ie SRNNGHILA tOo said
optional nenber through the opening portion of the horizontal beam nenber

groove 5 pogtbore gor?iEPane wHide!siad assaishtnigt med@d ms3, Wwherein said
optional nmenber is a nenber that is suspended downwardly, said horizontal

beam nenber messantlO dvod i zont al beam nenber groove portion having said
opening portion that opens vertically dowwardly, and said connection
means i3 present igpwativer idbmaid hesmaondiade kapto ovangras i(Wwik-hand
connected to said optional nmenber through the opening portion of said
gach other is achieved by connecting connecilon means
that can be moved inside the horizontal beam member
groove portion that either one of the horizental beam
members has to an arbitrary position aleng its axial
10 direction and can be fixed at that position, with the
horizontal beam member in which said connection means
is nok present through the opening portion of the
horizontal beam member groove portion in which said
connection means is present.
15
2. A space structure comprising:
cne or plurality of post members extending
upwardly from a floor and having ocne or plurality of
peost member groove portions each of which constitutes a
20 semi-closed space having an opening portion in a cross
section of the post member and extends aleong its axial
direction all or partly along said post member;
one or plurality of horizontal beam members
extending parallel to the floor having one or plurality
25 of horizontal beam member groove portions each of which

constitutes a semi-closed space having an opening

porktion in a cross section of the horizental beam

- a
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15 horizontal beam nmenber groove portion. 5. A space structure according to
any one of «clains 1 to 4, wherein said connection nmeans conprises a base
menber that can be noved inside said pogh menber 20 groove portion or said
hori zont al beam nenber groove portion d a biasing nenber that biases
sai d base nenber against a portion in the vicinity of the opening portion
of said post nenber groove portion or said horizontal beam nenber groove
portion, wherein said 25 base nenber and said biasi ng nmenber can be
separated fromeach other. i:: 9B s 6. A space structure according to any
one of clainms 1 to 4, wherein said connection neans conprises a first

contact porthQHb&PaénhsekEeﬁﬁgtéﬂmﬁ‘ H:‘sogﬁlﬁgddlﬁé%l&ﬂaé §°8§“ tutes one

end of the opéening port roove ion or said

horizontal bg Q%lgeﬁr@@ﬁg9§99¥eh@9££bﬂﬂalabéﬁﬁoﬂgmﬁé’f‘t aghgportion that is
in contact wth the othér end face that constitute the other end opposed

to said one end ofcéMeeOPEHh NGed0d L1100 S b MBS Aot s ghdgr sai d
first contact 10 portion against said one end face and simultaneously

urgi ng sai d senbad gontaetppoticonthghi ssidspost ohbmeber ehalsfaeethd. A space
structure according to any one of 15 clainms 1 to 6 wherein said horizontal
beam nefber hasizant&éabeamwoehbper zonvayve bpant henbehalgyrovave portions

horizontal beam member has to an arbitrary position
along its axial direction and can be fixed at that
position,
wherein in the case where sald connection means 1s
10 present in said post member groove portion, it is
conneckted to sald horizontal beam maember through the
gpening portion of the post member groove portion,
and/or in the case where said connecting member is
present in sald horizontal beam member groove portion,
15 1t is connected to said post member or ancther
horizontal beam member that is different from said
horizontal beam member through the opening portion cof

the horizontal beam member groove porbion.

20 3. A space structure according to claim 2
further comprising an optional member other than said
post members and said horizontal beam members, said
optional member constituting a part of said space
structure, wherein in the case where said connecktion

25 means is presenkt in said post member groove portion, it
is connected to said optional member through the

opening portion of the post member groove portion,
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W th said opening portions opening vertically upwardly and vertically
downwar dl y, each of said two horizontal beam nenber groove portions has
opposed wal I s opposed 20 to each ot her %?at extend al ong the axi al
direction of said horizontal beam nenb and project beyond said

hori zontal beam nenber groove portions, and the height of the opposed
wal | s of the horizontal beam nenber groove portion that opens vertically
upwardly is higher 25 than the height of the opposed walls of the

hori zontal beam nmenber groove portion that opens vertically downwardly.
99 Abstract of the D sclosure A space structure is conposed of a post

menber - and Qnﬁ?hszﬂt% b?é‘%”ﬁﬂ@ﬁé-s;f 2 eHPEBSHHQQﬁ 53 Qost 5 menber

groove pOI’tI on cons S a sem -Cl ose space navli ng an openl ng

portion in a%EégéﬁtsfﬁtbQﬂd0ﬁori9§n99§tb@§ﬂbﬁﬁm@@9 ?f&@GQSpéieﬂgn'ts axi al
direction. he horizontal beam nenber has one or ural ity of  horizontal

beam menber geog¥ecppnbtoss €8CHa0fl whiLdnd0 tﬁ@rﬂlﬁértﬂﬁﬁﬁu@hs‘l?ﬁb cl osed
space having an opening portion in a cross section of the horizontal beam

menber and ezpendsgapongiohsoéixthé doreednonl bE&annestben gfodhe post
menber and the horizontal beam nenber is achieved by connecting connection
means tRat 1Bothihobe noved inside the post menber groove portion that the
post nenber has or the horizontal beam nmenber groove portion that the

hori zontal beam nmenber has to an arbitrary position along its axi al

direction and can . i
4. A space sbtruckture according to claim 3,

wherein said optional member is a member that is
suspended downwardly, said horizontal beam member has a
10 horizontal beam member groove pértian having said
opening porticon that opens vertically downwardly, and
salid connection means is present in said horizontal
beam member groove portion and connected to said
optional member through the opening portion of said

15 horizontal beam member groove portion.

5. A space structure according to any one of
claims 1 to 4, wherein said connection means comprises
a2 base member that can be moved inside said post membar

20 groove portion or said horizontal beam member groove
porkion and a biasing member that biases said base
member against a portion in the vicinity of the opening
portion of said post member groove portion or said
horizontal beam member groove portion, wherein said

25 base member and said biasing member can be separated

from each other.

R

g e ey .
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be fixed at that position, with the post nenber or the 20 horizontal beam
menber through the opening portion of the post nenber groove portion or

t he horizontal beam nenber groove port+ n- Thus, it is possible to design

a new space structure easily to flexib
I nformati on apparatuses or replacenent 25 of information apparatuses.

iD

15

20

25

adapt it to newy devel oped

R ]

6. A space structure according to any one of
claims 1 to 4, wherein sald connection means comprises
a first contact portion that is in contack with one end
face that constitutes one end of the opening portion of
said post member groove portion or said horizontal beam
member groove portion, 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
pertion, and urging means for urging said first contack
portion against said one end face and similtanesously
urging said second contack porktion against said other

end face.

7. A space structure according to any one of
claims 1 to & wherein said horizontal beam member has
at least two horizontal beam member groove portions
with said opening portions copening vertically upwardly
and wvertically downwardly, e€ach of said two horizontal
beam member groove portions has opposed walls opposed
to each other that extend along the axial direction of
said horizontal beam member and project beyond said
horizoental beam member groove portions, and the height
of the opposed walls of the horizontal beam member
groove portion that opens vertically upwardly is higher
than the height of the opposed walls of the horizontal
beam member groove portion that opens vertically

downwardly.
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Abstract of the Disclosure

A space structure 1s composed of a post member and
a horizontal beam member. The post member has a post
member groove portion khat constitutes a semi-closed
space having an opening portion in a cross section of
the post member and extends along its axial direction.
The horizontal beam member has one or plurality of
horizontal beam member groove portions each of which
constitutes a semi-closed space having an opening
portion in a cross section of the horizontal beam
member and extends along its axial direckion.
Connection of the post member and the horizental beam
member is achieved by connecting connection means that
can be 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 arbitrary position aleng iks axial direction and can
be fixed at that position, with the post member or the
horizontal beam member through the opening portion of
the post member groove portion or the horizontal beam
member greoove portion. Thus, it is possible to design a
new space structure easily to flexibly adapt it to
newly develcoped information apparakuses or replacement

of information apparatuses.



