
S  SPACE STRUCTURE  TECHNICAL FIELD The present invention relates to a
apace structure  5 that defines a. space used to exhibit information
apparatuses and panels etc- in a place such as an  office or an exhibition
hail and a connecting device  for connecting members in such a space
structure, 10 BACKGROUND ART Various technologies for constructing a space
bo  facilitate utilization of the space by many people in,  for example, an
office or the like have been laid open  For example, a technology of
constructing a sturdy 15 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  Application Laid-open No.
2033-1387711. This technology  teaches a minimum common space structure
constructed by 20 three poles and two frame members, where the frame
members form an inner angle of 120 degrees. To use information apparatuses
in a space in an  office or the like, it is important to arrange wiring
such as power supply lines and signal lines. in 25 connection with this, a
technology concerning a tapping  apparatus for a power supply line or a
signal line that  eliminates use of a wiring duct and a tap from wiring 2
has been disclosed (see, for example,-Japanese Patent  



Application Laid-Open Nos. 10(r)271649 and 2004-140999).  This technology
teaches to construct a structure using  posts and beams, provide a power
supply cable and a 5 signal cable in the interior of the posts and beams
and  provide a connector for allowing connection to an  information
apparatus at some position on a beam. Japanese Patent Application Laid-Open
No. 2004- 293082 also discloses a technology concerning a space  10
structure. DISCLOSURE OF THE INVENTION When constructing in an office or an
exhibition  hall etc., a common space, such as a conference space  15 or an
exhibition space, in which information apparatuses are used, the space
structure is designed  normally taking into consideration specifications,
such  as the size and the weight, of the information  apparatuses etc. used
therein. For example, in the case 20 of providing displays as information
apparatuses, the  size, weight and number of them vary depending on the
intended purpose of the space, and the shape of the  space structure is
designed taking into consideration  these conditions. 25 However, with
rapid development of information  apparatuses in recent years, new
information  apparatuses emerge one after another or existing 3
information apparatuses are replaced by updated  apparatuses with addition
of new, functions or  



downsizing- Consequently, it is necessary to redesign  the. space structure
in which such information 3 apparatuses are used in accordance with changes
in the  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 G apparatuses as described above, and it is very  difficult to
redesign then. The present invention has been made in view of the  above
described problems, and has as an object to make  it possible to flexibly
adapt a space structure in 15 which information apparatuses are used to
newly  emerging information apparatuses and replacement of  information
apparatuses and to design a new space  structure easily. To achieve the
above object, according to the  2C pre sent ivention, each of post members
and transverse  bear. members that constitute a space structure has a
groove that is formed in the interior thereof and  extends along the axial
direction, and connection means  that can be moved to and fixed at an
arbitrary position 25 in the aforementioned groove is provided. By
constructing a space structure in this way, the  configuration of the space
structure can be adjusted as 4  desired, whereby it is possible to adapt
the space  structure to replacement of information apparatuses  



flexibly. Specifically, according to the present invention,  5 there is
provided a space structure composed of one or  plurality of post members
extending upwardly from a  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  members 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 along its axial direction
all  or partly along said post member, each of said  horizontal beam
members has one or plurality of  horizontal beam member groove portions
each of which constitutes a semi-closed space having an opening  20 portion
in a cross section of the horizontal beam  member and extends along its
axial direction all or  partly along said horizontal beam member,
connection of  said post member and said horizontal beam member is
achieved by connecting connection means that can be 25 moved inside the
post member groove portion that the  post member has or the horizontal beam
member groove  portion that the horizontal beam member has to an arbitrary
position along its axial. dizsction and can be  fixed at that position,
with the post member or the  horizontal beam member in which said
connection means  



is not present through the opening portion of the post 5 member groove
portion or the horizontal beam nember  groove portion in which said
connection means is  present., and connection of said horizontal beam
members  with each other is achieved by connecting connection  means that
can be moved inside the horizontal beam 10 member groove portion 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
hcz'izonntal beam, member in which said connection  means is not present
through the opening portion of the 15 horizontal. beam.nerEber groove
portion in which said  connection means is present. The above described
space structure is composed of  a combination of the post members and the
horizontal  beam members. The configuraticn of the space structure 20 is
designed appropriately according to various factors  such as the intended
purpose of it and the required  strength of it. The overall shape of the
space  structure is not limited to a rectangular shape, but it  may have
various shapes such as a polygonal shape, a 25 radial shape and a linear
shape. The post member used in the space structure has a  post member ;
cove portion, The post member may have a 6  plurality of such post member
groove portions. If this  is the case, it is preferred that each post
member  groove portion be provided in each of a plurality of  



evenly divided sections as seen in cross sections of 5 the post member,
along, the longitudinal direction of  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  thereof. The horizontal beam member used in the space
structure also has a horizontal beam member groove  portion. The horizontal
beam member may also have a  plurality of horizontal beam member groove
portions 15 provided in a similar manner as the post member groove
portions. The post member groove portion and the horizontal  beam member
groove portion have an opening portion in  their cross section. The opening
portion extends along 20 the direction in which the corresponding groove
portion  extend. The opening portion is not needed to extend all  along the
length of the post member or the horizontal  beam member, but it may
extends over a part of the  length of them. 25 A characterizing feature of
the space structure  according to the present invention composed of the
above described post members and horizontal beam members resides in a way
of connecting' thetas members.  In the space structure according to the
present  invention, members are connected by connection means.  The
connection ^f members in this space structure 



5 includes two types of connection, namely, connection of  a post member
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 1 beam member in
this space structure. information  apparatuses and other members are built
in this space  structure, so that a space for a specific purpose etc.  is
realized. The aforementioned connection means can be moved  15 to an
arbitrary position in the post member groove  portion or it the horizontal
:nentber groove portion, and  it car. he firead 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 connection mans, 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 portion(s) and; or a horizontal beam
member groove  portion(s), it is possible to further connect an  additional
horizontal beam member(s) to the post e  member(s) and/or an additional
horizontal beam  member(s) to the horizontal beam member(s). Thus,
enlargement of the space structure and/or reinforcement  of the space
structure can be realized easily. 



5 The opening portion is provided for the purpose of  allowing access of a
post member or a horizontal beam  member to be connected, to connection
means that is  fixed in the post member groove portion or the  horizontal
beam member groove portion so that they can 10 be connected to the
connection means. Therefore, the  shape and the dimension of the opening
portion is  determined in such a way that at least the above  mentioned
purpose is sufficiently achieved. The  connection means may be set in the
interior of the post 15 member groove portion or the horizontal beam member
groove portion through this opening portion, or  alternatively, it may be
placed into their interior  through an insertion opening that is separately
provided. 20 According to another aspect of the present  invention, there
is provided a space structure  comprising one or plurality of post members
extending  upwardly from a floor and having one or plurality of  post
member groove portions each of which constitutes a 25 semi-closed space
having an opening portion in a cross  section of the post member and
extends along its axial  direction all or partly along said post member,
one or 9  plurality of horizontal he::8ma aneaibers exLent.ing parallel  to
the floor having one or plurality of horizontal beam  member groove
portions each of which constitutes a  semi-closed space having an opening
portion in a cross 



a section of the horizontal beam member and extends along  its axial
direction all or partly along said horizontal  beam member, and connection
means that can be moved  inside the post member groove portion that said
post  member his or the horizontal beam member groove portion 0 that said
horizontal beam member has to an arbitrary  position along its axial
direction and can be fixed at  that position, wherein in the case where
said  connection means is present in said post member groove  portion, it
is connected to said horizontal beam rr.anber l through the opening portion
of the post n eaad:< ;:: groove  portion, and/or in the case where said
connection mean z.  is present in said horizontal beam member groove, p
action, it is connected to said post member or another  horizontal beam
member that is different from said 20 horizontal beam member through the
opening portion of  the horizontal bear, member groove portion. According
to this space structure, it is possible  t to design a specific space
structure by connecting poost.  members and horizontal beam members in an
appropriate  25 combination according to the intended purpose thereof etc.,
as is the case with the previously described  space structure. Connection
of the post members and the 10  horizontal beam members is achieved bf the
connection  means that composes the space structure. Thus, the  connection
means composes the space structure of the  



present invention in accordance with the number of 5 combinations of a post
member and the number of  combinations of horizontal beam members. In this
space structure also, with the use of the  connection means, the position
of each of the post  members and the horizontal beam members that compose
10 the space structure can be changed with movement of the  connection
means in the post member groove portion or  in the horizontal member groove
portion, whereby  modifications to the size and the shape of the space
structure can be made upon replacement of information 15 apparatuses
according to circumstances. By providing  additional connection means in a
post member groove  portion(s) and/or a horizontal beam member groove
portion(s), it is possible to further connect an  additional horizontal
beam member(s) to the post 20 member(s) and/or an additional horizontal
beam  member(s) to the horizontal beam member(s) Thus,  enlargement of the
space structure and/or reinforcement  of the space structure can be
realized easily. In the above described space structure, in the  25 case
where an optional member other than the  aforementioned post members and
horizontal beam members  is further used as a constituent part of the space
11  structure, when said connection smearsis present in  said post tether
groove portion, it may be connected to  said optional member through the
opening portion of the  



post member groove portion, and/or when said connection 5 means is p:reseat
in said horizontal beam member groove  port.lon, it may be connected to
said optional member  through the opening portion of the horizontal beam
member groove portion. The aforementioned optional member may be, for  10
example, a member for fixing or holding an information  apparatus or a
ornamental Dart etc. that are built in  the space structure and remains in
the finished space  structure as its constituent part. Sr. mounting the
optional. member in the space structure, it is possible 15 to use the above
described connection means to connect  the optional member with a post
member or a horizontal  beans member, in this wav, the connection means is
useful in connecting all the muabers that directly or  indirectly compose
the space structure. 20 In particul.;;:r, in .he case where said optional
member is a ,menther: suspended vertically downwardly and  said horizontal
be :m member has a horizontal beam  member groove portion whose opening
portion opens  vertically downwardly, said connection means may be 25
placed in said horizontal beam member groove portion  and connected to the
optional member through the  opening portion of the horizontal beam member
groove 12  portion. Such optional members include, for example, a
projector for projecting an image on a personal  computer onto a screen, a
lighting apparatus, and a  



display such as a liquid crystal display- Since such 5 optional members are
suspended vertically downwardly,  the horizontal beam members that support
them are  required to have a sufficient strength. In the space  structure
according to the present invention, when, for  example, an optional member
is replaced by a heavier 10 member, an appropriate design modification can
be made,  for example, by replacing the horizontal beam member to  which
the optional 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 interior of said post member groove
portion or  in the interior of said horizontal beam member groove  portion
and a biasing member for biasing said base 20 member against a portion of
said post member groove  portion or said horizontal beam member groove
portion  in the vicinity of the opening portion thereof, and  said base
member and said biasing member may be  constructed as parts that can be
separated from each  25 other. By moving the base member in the post member
groove portion or in the horizontal beam member groove 13  portion, the
connection means can be Moved to an  arbitrary position in that groove
portion. In addition,  the biasing member can bias the base member against
the  



groove portion in the vicinity of the open:in.q portion, 5 whereby the
connection means is fixed at that arb:ii:.ras:y  position. In the case
where the base member and the  biasing mcmher pare made as separate members
that can be  separated. from each other, when these member are in a
separated state, the base:' rneeB~zt~e ::an be moved smoothly 10 in the
groove portion, while when the biasing member is  n contact with the base
member, a biasing force is  exerted an the base member by the biasing
member, so  that the connection means can be steadily kept in the  fixed
state. 15 In the space structure according to the present  invention, said
connection means may include a firs`  contact portion that is in contact
with one end face  that constitutes one end of the opening portion of said
post member groove portion or said horizontal beam 20 member groove
portion, a second contact portion that is  in contact with another end face
that constitutes the  other and opposed to said one end of the opening s
portion and urging means for urging said first contact  portion 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 14  along the axial direction of the postnember or the  horizontal
beam member. In other words, it is defined  



by the above mentioned first end face and the above  mentioned second end
face that are opposed to each 5 other with the opening portion between.
Thus, when the  connection means can be moved in the post member groove
portion or in the horizontal beam member groove portion,  the urging means
is adapted not to exercise the urging  effect, 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,  said
horizontal beam member may have at least two  horizontal beam member groove
portions with said 15 opening portions opening in two directions, namely
vertically upward direction and vertically downward  direction, and each of
said horizontal beam member  groove portions may have opposed walls that
are opposed  to each and extending along the axial direction of said 20
horizontal beam member and project beyond said  horizontal beam member
groove portions, In this case,  the height of the opposed walls of the
horizontal beam  member groove portion that opens vertically upwardly  may
be designed to be higher than the height of the 25 opposed walls of the
horizontal beam member groove  portion that opens vertically downwardly.
The space between the opposed walls of the groove 15  portion that opens
vertically upwardly may acco=odate  wirings for information apparatuses
etc. that are built  



in the space structure. On the other hand, the space  between the opposed
walls of the groove portion that 5 opens vertically downwardly may
accoiimodate a lighting  apparatus having a shape extending along the
horizontal  bean member, When the opposed walls of the groove  portion that
opens vertically upwardly are made higher  than the opposed walls of the
groove portion that opens lC vertically downwardly, a larger number of
cables can he  accommodated therein without deteriorating appearance,  xn
the following, a description will be made of a  slide connection device
that also functions as a connecting port-ion in the space structure
according to  lb 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 its cross se0t.Qn, 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 veer for
biasing, in said groove, said base  member against e 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
portions 16  By moving the base member in the groove, it is possible to
move the slide connection device to an  



arbitrary position in the groove portion. in addition,  the biasing member
can bias the base member against the 5 inner wall in the vicinity of the
opening portion,  whereby the slide connection device is fixed at that
arbitrary position. Since the base member and the  biasing member are made
as separate members that can be  separated from each other, when these
member are in a 10 separated state, the slide connection device can be
moved smoothly in the groove, while when the biasing  member is in contact
with the base member, a biasing  force is exerted on the base member by the
biasing  member, so that the slide connection device can be 15 steadily
kept in the fixed state. When the slide  connection device is in the fixed
state, the connecting  portion of the base member is positioned in the
opening  portion so that it can be connected with an external  member. The
external member mentioned herein is, for 20 example, the above described
post member, horizontal  member and optional member. In the above descried
slide connection device,  said biasing member may have a biasing portion
that  generates a biasing force exerted on said base nember, 25 a first
projecting portion that projects from said  biasing portion toward said
opening portion and a  second projecting portion that projects from said 17
biasing portion toward the bottom of said groove  opposite to said opening
portion. When said base membex  



is on the first projecting portion side of said biasing  portion, the
biasing portion may evert a biasing force 5 on the base member, and when
said bztse meter is  displaced from the biased position on the first,
projecting portion side, the base member uiay be in a  state in which it
can move in the groove with a  restriction of movement within the groove
being imposed.  10 thereon. With the above described structure, the biasing
portion of the biasing member exerts the biasing force  in the direction in
which the f.%r.<<t projecting portion  projects. When the biasing member
and the base member 15 are separ.A.ed, namely when the base member is
displaced  from the hiast-:d position on the first projecting  Portion the.
b i.asing 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 relat e.vre:ly :[reely in the groove. 25 To some
casear there is a risk. that the base member can  be separated from the
biasing member so greatly as to  hinder the function of the slide
connection device. In 1s  view of this, the second projecting portion is
provided  to restrict the movement of the base member in the  



groove to prevent the base member from being separated  greatly from the
biasing member. Especially, when the 5 groove extends vertically, there
always is a risk that  the base member falls vertically downwardly due to
gravitation acting thereon. The second projecting  portion is useful in
such a case. In the above described slide connection device,  10 when said
base member is on the first projecting  portion side of said biasing
portion, the biasing  portion may be adapted to flex 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 15 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 respect to the longitudinal 20 direction of said
groove, to the position of said  second projecting portion with said
biasing portion  between. By arranging the projecting portions in this
way, it is possible to prevent movement of the base  member in the groove
more reliably when it is displaced 25 from said biased position. Use of
braces have been conventionally known as a  technique of reinforcing a
space structure. A brace can 19  reinforce a rectangular frame structufe
when it is  attached by its both ends to diagonal corners of the  



rectangular frame structure. Typically, two braces are  used as a pair in
such a way that they are set 5 crosswise on adjacent posts or poles. When
braces are  used, they are attar hed by their end portions to  diagonal
corners of a rectangular frame structure.  Since they are, arranged
crosswise, it is necessary, in  attaching the braces to the corners of the
rectangular 10 frame structure, that the positions at which the braces  are
attached to the rectangular structure be offset  from each other between
the front brace and the rear  brace- Unless two braces are attached to the
pcstB with  a predetermined positional offset therebetween, they 15 a=.ere
in contact with each other. Then, they will be worn  or. defonaed, and.
there arises a problem that they  cannot exercise their intended function
of reinforcing  the. rectangular frame :structure. -Objects to which braces
are applied are not  20 limited to pillars of the above 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 pests and beams 25
according to replacement of information apparatuses.  The members used in
rebuilding such an office space acre.  required to have not only sufficient
strength but alto 20  ease of use and excellent design- It 'is required
that  assembling of the members that constitute the office  



space can be easily done by ordinary users, unlike with  building of
scaffoldings that is done by professionals. 5 Thus, when attaching braces
to posts, it is necessary  to fixedly attaching two braces used as a pair
with an  positional offset from each other to prevent them from  coming
into contact with each other. Accordingly,  development of a 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 view of the above described problem and
has as an object to  eliminate troublesomeness in determining the fixing
15 position of braces necessitated by the need of providing a predetermined
offset between the 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 to the  present invention, there is provided a
brace structure  25 provided between posts, comprising a pair of braces
arranged crosswise, brace connection members connected  to both ends of
each of said braces, brace receiving 21  members connected to said
connection to SSers and fixedly attached to said posts. Each of said braces
has  



mating port.inas, each having a spiral threads at both  ends? each of said
brace receiving members has a base  plate fixedly attached to said post and
hooks provided  on a top surface of said base plate, and each of said
brace connection members has an engagement parLi:.on. to  bee hooked on one
of "he hooks of said brace member and.  a length ad_ju si:.i.ng portion
connected to one of the 10 mating portions of one of said braces that can
adjust  the axial l ength of said brace by its connection length  with the
mating portions Said hooks are arranged on the  top surface of said base
plate side by side with a Predetermined distance therebetween and oriented
in the  15 same direction. According to the brace structure of the present
invention, by connecting a brace with one of the hooks  arranged on a brace
receiving member fixedly attached  on a post with a predetermined distance
via a brace 20 connection member, positioning of the brace on the post  is
successfully achieved. Consequently, deterioration  of the b races due to
wearing or deformat$on caused by  mutual contact of the braces is
prevented, and the  braces can sufficiently exercise, the function of 2
reinforcing a rectangular frame structure. F.ere, the  Post refers to one
that composes a -rectangular frame  structure. 22  According to the present
invention, there is provided a brace receiving merrier for mounting a brace



on a post, comprising a base plate to be fixedly  attached on said post and
hooks provided on a top 5 surface of said base plate. The hooks are
arranged on  the top surface of said base plate with a predetermined
distance therebetween and oriented in the same  direction As per the above,
in the brace receiving member  10 according to the present invention, hooks
to be  connected with a brace are arranged on the top surface  of a base
plate with a predetermined distance  therebetween and oriented in the same
direction.  Therefore, in the case where said brace receiving 15 members
are disposed at four corners of a rectangular  frame structure
respectively, the braces can be  disposed on the posts that composes the
rectangular  frame structure easily by using front hooks for  diagonally
arranged brace receiving members and rear 20 hooks for other diagonally
arranged brace receiving  members. According to the brace receiving member
of the  present invention, 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 is
preferred that  the brace receiving member according to the present 23
invention have a swnnetrica.l configuration. If the  brace receiving ane
ber is symmetrical, the same members  



can be used on the right and left posts without any  distinctions and the
members can be used as both the 5 upper member and the lower member on the
posts only by  changing their orientations when they are fixed. This  makes
handling of their easier. There is no particular lirmitaLion on the.. shape
and  the material of the base plate. Any material that has a  ID sufficient
strength that does not diminish the reinforcing effect of the brace may be
used.  Furthermore, there is no particular Limitation on the  material. of
the hooks, and any material. having a  sufficient strength may be trier] as
with the base plate. 15 T"he.. hook may be shaped, for example, as follows,
The  hook may have e base portion provided on the base plate,  a curved
portion that extends from the base portion to  an end portion in a curved
manner. In ad:6iticn, =an open  portion extending toward the curved portion
may be 20 provided between the base portion and the and 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 3:3orttion
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
he prevented. The base  plate and the hooks may be formed integrally, or 24
alternatively, they may be formed separately and  fastened together using a
fastening member. A  



predetermined number of holes may be provided on the  base plate so that it
may fixedly attached on a post 5 using bolts or other fastening members
that are made to  pass through said holes. The predetermined number of
holes may be designed as appropriate so that it can fix  the brace
reliably. The hooks are arranged on the top surface of the  10 base plate
with a predetermined distance thezebetween  and oriented in the same
direction. This means that the  hooks are disposed on the base plate in
such a way that  the end portions of the hooks are directed to the same
direction and there is a space between the hooks. Said 15 predetermined
distance is such a distance that prevents  contact of the brace attached to
the hook with another  brace. Such a distance can be determined 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 25  therebetaeen along the longitudinal direction on
the  post on which the brace receiving neither is to be  



attached, the position at which the brace receiving  member on the post can
be determined easily, namely 5 positioning is achieved easily. Therefore,
it is  preferred that recesses be formed horizontally on the  surface of
the post, and said tongues corresponding to  the recesses be provided in a
dizection substantially  perpendicular to the direction of the end of said
hooks. 10 Alternatively, positioning of the brace reeeit'ing  member on the
post can be facilitated by providing  grooves in the vertical direction
along the post In addition, the brace receiving member according  to the
present: invention may have a U-shaped open 15 portion provided in the
longitudinally upper portion of  a d base plate. s 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 U --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 26  



connecting a brace receiving member described above and  a brace. The brace
has, at its both ends, mating  portions each of which is provided with a
spiral thread.  Said brace connection member has an engagement portion 5 to
be hooked on one of the hooks of said brace  receiving member and a length
adjusting portion,  connected to one of the mating portions of said brace,
that can adjust the axial length of said brace by its  connection length
with the mating portion. 10 The above described brace connection members
are  attached to both ends of the brace, the connection  members are hooked
on the hooks of said brace receiving  members, and the axial length of the
brace is adjusted  by the length adjusting portion. Thus, the rectangular
15 frame structure in which the brace is set can be  reinforced. The
engagement portion may have any shape that can  be hooked on a hook on the
brace receiving member. The  simplest shape thereof is, for example, a
ring-like 20 shape. Alternatively, it may be composed of a pair of  plate
members and a rod member attached between the  plate members
perpendicularly thereto. In this case,  said brace and said brace receiving
member can he  connected by hooking said rod member by said hook 25 There
is no particular limitation on the material of  the brace connection
member, but any material that has  a sufficient strength that does not
diminish the 27  



reinforcing effect of the brace may bd used. Said adjusting portion is used
for adjusting the  length of the brace. The length of the brace including
the brace connection members is adjusted to be larger fa than the distance
between the diagonal hooks in advance,  and after hooking the engagement
portions of the brace  connection members coupled to both ands of the brace
on  the hooks, said Length adjusting potion is operated to  shorten the
length of the brace to an appropriate 10 length that -Is suitable for
reinforcement of the  rectangular frame structure. Length adjustment by
said  length adjusting portion may be done by rotating said  brace and said
brace connection menther relative to each  other. 15 In the brace
connection member according to the  present invention, the spiral thread of
said mating  portion may be foraned on the outer 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 to be inserted, and a
spiral thread  complementary to the spiral thread of said mating  portion
nay be formed on the inner surface of said bore. With the above described
structure, 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 28  



formed on the outer side surfaces of Both end portions  of the brace and
the adjusting portion of said brace  connection member has a configuration
complementary to  them, but their features may be reversed. Specifically, 5
boxes extending along the axial direction may be  provided at both ends of
the brace, and a spiral thread  may be formed on the inner surface of each
bore, and  the adjusting portion of said brace connection member  may have
a rod-like shape complementary to the bore, 10 and a spiral thread may be
formed on the outer surface  of the rod-like adjusting portion. In
connection with  the above, it is preferred that the spiral threads of  the
mating portions at both ends of said brace have  spiral directions opposite
to each other. 15 According to the present invention it is possible  to
fixedly attach braces on posts appropriately while  preventing them from
coming into contact 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 to a space structure- In  connection with this, in the case
where a new space  structure is to be built in a space such as an office,
25 it is required that the fixed position of a wall or a  partition can be
changed as desired. For example, in  the case where posts are used as
structural members and 29  



flat plate members are fixed on the posts to construct  a space structure,
if the fixed positions of the flat  plates can be changed without changing
the fixed  positions of the posts to build a new space structure, 5 it is
possible to save the effort of changing the  position of the posts, and the
degree of freedom of  design of the space is increased. In the case where a
space structure is rebuilt to  adapt it to updated information apparatuses,
one may  ld wish to change the fixed position of a flat panel that
functions as a wail or a partition according to some  later situation.
There may be various such later  situations, but in any event, even if a
wall is to be  moved only by several centimeters, it may be necessary 15 to
move a post(s) with the wall in some cases, if  menibers having an
adjusting function are not used- Such  a situation will he very
troublesome. The present invention has been made in view of the  above
described problem and has 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, according to the
present invention, there is provided a flat plate  25 fixing device for
fixing a flat plate on a post, comprising a flat plate holding member for
holding said  flat plate by two plates, a bracket fixed on said post 30  



for supporting said flat plate via said flat plate  holding nembero an
adjuster connected between said flat  plate holding member and said bracket
for adjusting the  distance between said post and said flat plate. Said 5
flat plate holding member includes a front plate  disposed on the front
surface of said flat plate and  the back plate disposed on the back surface
of said  flat plate, and said back plate is provided with  adjusting means
for adjusting the fixing position of  10 said flat plate. According to the
flat plate fixing device  according to the present invention, the fixing
position  of a flat plate fixed on a post can be freely changed  using said
adjusting means and said adjuster. In 15 addition, since said adjusting
means, said adjuster and  said bracket are separate members, it is possible
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 20 specific shape, but when the cross sectional shape
thereof is substantially rectangular, it is possible to  change the fixing
position of the flat plate with  reference to a plane of the post. The flat
plate according to the present invention  25 is a member that composes a
space structure and  functions as a wall or a partition. There is no
particular limitation on the material of the flat plate, 31  



a a the present invention is suitably 'applied also to a  glass panel that
needs to be handled particularly  carefully. The flat plate holding member
aoccsxiinq to "h e  5. present invention is composed of two plates, namely
a  front plate disposed on the front surface of said flat  plate and a back
plate disposed on the back surface of  ea d flat For ar.exnple, said two
plates are  disposed and :i.x.ed on an upper corner of said -flat 10 plate
in such a way as to hold the flat plate the  plates on both the surfaces
thereof. Holes through  which a fastening member(s) such as a screw(s) is
made  to pass are provided an said two plates, and a hole(s)  corresponding
to them is also provided on the flat 15 plate, whereby it is possible to
fasten the flat plate  holding members and the flat plate together. The
back plate that Composes said flat plate  holding member has adjusting
means for adjusting the  fixing position of the flat plate- With 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 fiat plate while leaving the bracket in  the fixed state on the post,
in other words without 



32  changing the fixing position of the bracket. The adjusting means is
used for adjusting the  connection position of the adjuster connected to
said  back plate. By changing the connection position with 5 the adjuster,
the position of the flat plate can be  changed in a direction perpendicular
to the axis of the  adjuster, Therefore, in the case where the direction of
axis of the adjuster is parallel to the lateral side  surfaces of the post
to which the bracket is attached, 10 the flat plate held by the back plate
and the front  plate can be moved in the direction parallel to the  front
side surface of the post, that is, in the lateral  direction, The adjusting
means may be adapted to fix  the position stepwise with a reference being
set or 15 designed to be slidable to allow fixing at an arbitrary
position. For example, in the case where the fixing  position of the flat
plate is to be adjusted stepwise,  holes formed on the back plate at
predetermined  intervals may serve as the adjusting means. In this 20 case,
it is possible to fix the flat plate by  connecting it with the adjuster
with a fastening member  such as a bolt using a hole thus provided on the
back g plate. On the other hand, in the case where the  adjusting means is
to be designed slidable to allow  25 fixing at an arbitrary position, a
linear slot extending along the longitudinal direction of the back  



plate may be provided as the adjusting means so that a 33  fastening member
such a ; a bolt is inierted through  that slot and said back plate can be
slid via said  fastening member, Thus, it is possible to fix the glass
panes, at an arbitrary position s The bracket is a member that supports
said flat  plate via said holding member, and has, for example,  the
structure described below. It may be provided ,srith  a fixed portion fixed
on a, post, a connection portion  to be connected with another member, and
an arm portion 10 provided between said fixed portion and said connection
portion. The arm portion may have a right-angled  portion, or the am
portion and the connection portion  may be disposed to form a right angle,
whereby said  flat plate can be fixed in such a way as to extend in 15 the
direction perpendicular to the surface of said post  on which said bracket
is fixed. In other words, when  said bracket is fixed on a lateral side
surface of said  post, the flat plate can be fixed in front of said post.
The ant portion and the connection portion of the 20 bracket may form a
T-shape, the connection portion  provided at the end of the arm portion may
be  horizontally symmetrical with respect to the axis of  the arm portion,
and the fixed portion adjacent to the  arm portion may also be vertically
symmetrical with 25 respect to the axis of the arm portion. With these
features, it is possible to use the bracket without  



paying attention to its orientation when attaching it 34  to the post A
hole through which a fastening member such as a  bolt is to be inserted may
be provided on the fixed  portion of said bracket, whereby the bracket can
be 5 fixed on said post. A groove(s) extending in the  vertical direction
and/or the horizontal direction may  be provided on said post, and in
addition a projecting  portion(s) corresponding to said grooves may be
provided on the surface of said fixed portion that is  10 to be in contact
with the poste This facilitate  positioning of the bracket on the post. The
connection portion of the bracket may have a  cylindrical shape, and a hole
may be provided on the  center axis of the cylinder. A fastening member
such as 15 a bolt may be inserted into the hole of the cylinder so  that
the end of the fastening member is fastened to said flat plate holding
member with an adjuster between,  whereby the flat plate can be fixed. The
above  described adjusting means of the flat plate holding 20 member allows
to change the fixing position of the  connection portion of said bracket
and said flat plate  member relatively. Consequently, the fixing position
of  the flat plate member can be changed The adjuster is connected between
said flat plate  25 holding member and said bracket. By changing the axial
length of the adjuster, it is possible to change the  



position of the flat plate without changing the fixed 35  state of said
bracket on said post. The adjuster itself  may be provided with. a length
adjusting mechanisms that  can change the axial length ct the adjuster.,.
AlternaLively, a plurality of adjusters havixaeg 5 different axial lengths
may be prepared, whereby the  distance between said post to said flat plate
can be  adjusted by a sira;Ie struct.ure. There is no particular
limitation on the sh ~: the adjuster' but for  example in the case that the
~.e rDne t icra port on of s::<id 10 bracket is cylindrical as described
above, it. is  preferred that the adjuster have a similar shape. In  the
case where said bracket and said flat plate holding  member are fixedly
connected using a fastening member  such as a bolt, a 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  said
adjuster. A recess complementary to the projection  of said 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 instead of the
projection, and a  projection may be e rovided 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 fiat 36  panel supported
by said bracket may hd disposed  substantially parallel to the front side
surface of  said post, and said adjusting means may achieve a first  fixing
position of said flat plate in which a lateral 5 edge of said flat plate is
located in front of said  post and a second fixing position of said flat
plate in  which the lateral edge of said flat plate is located in  the side
of said post. As described above, the flat plate holding member  10
according to the present invention has the adjusting  means that can change
the fixing position at least  between two positions, so that it can change
the  position of the flat plate without changing the  position of the
bracket fixed on said post. In the 15 present invention, since the bracket
is fixed on a  lateral side surface of the post and the flat plate is
disposed substantially parallel to the front side  surface of the post, it
is possible to move the flat  plate in a lateral direction by changing the
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 portion
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 first fixing 37  posi.tiort will, be
achieved by making the distance from  one end of said back pl.tte to the
position at which  said adjuster is connected thereto equal to the
distance from the center axis of said post to the I center axis of said
adjuster_ Bye aligning the lateral  edge of said flat plate and the lateral
edge of said  hcidinq meaafbert and ;rr aging the position at which the
back plate is connected with the adjuster in the above  described manner,
it is possible to realize the first 10 fixing Position in fixing, the flat
plate. Fixation of the flat plate in said second fixing  position will be
achieved by making the distance from  one end of said back plate to the
position at which  said adjuster is connected thereto shorter than the 15
distance from the center axis of said post to 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 axis of said adjuster by a  length at least equal to the width of
the post? it 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.flaxultiple types of adjusters having  different axial
lengths according to the fixing  



position that said adjusting means assumes. 3F  While said adjusting means
makes displacement in a direction perpendicular to the surface of the flat
plate possible, said adjuster makes displacement in the  direction of the
surface of the flat plates Therefore, 5 by using said adjusting means and
said adjuster in  combination, it is possible to displace the flat plate
in the frontward/backward direction and the left/right  direction. For
example, fixation of the flat plate in said  10 first fixing position will
be achieved by making the  axial length of the adjuster longer than the
distance  from the contact surface of said back plate with the  adjuster to
the contact surface of said bracket with  the adjuster. Fixation of the
flat plate in 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. 39  By using the through holes
as We adjusting means and fixing the back plate with the adjuster using a
fastening member such as a bolt, it is possible to fix  the flat plate in
accordance with the position of a a through hole. Fixation of the fiat
plate in said first  fixing position will be achieved by making the
distance  from one end of said back plate to the position at  which said
adjuster is connected thereto equal to the  distance from the center axis
of said post to the 10 center axis of said nc3.ji s.e::r., f_orruing said
through hole  at this position, and. achi.evina fixation using said
fastening member. E'ixation of the flat plats in said  second. fixing
position will be achieved by making the  distance from one and of said back
plate to the l5 posit.-Lon at which said adjuster is connected thereto
shorter than the distance from the center axis of said  post to the center
axis of said adjuster, favicting said  through hole at this position, and
achieving fixation  using said fastening member, 2C in the present
invention, a predetermined namber  of projections having a substant i.al.ly
rectancItal.a.r cross  section that are made to pass through said flak:
plate  to support it may be provided on the surface of said  back plate
that is in contact with said flat plate. 25 As described above, said hack
plate is connected  with said adjuster, the weight of the flat plate is  



transmitted to the back plate, and it is eventually 40  supported by the
bracket via the adjuster. With the  structure in which a predetermined
number of  projections that are made to pass through the flat  plate are
provided on the back plate and the flat plate 5 is held between the back
plate and said front plate,  the load on the back plate can be partly
relieved. In the present invention, lateral end portions of  said flat
plate holding member may have shapes  different from each other. 10 With
this feature, one can easily see the  orientation of said flat plate
holding mater. For  example, in the case where said flat plate holding
member has a generally rectangular shape, one end  thereof may be formed as
a semi-circular end, whereby 15 one can easily see the orientation of said
flat plate  holding member. According to the flat plate fixing device
according to the present invention, it is possible to  freely change the
fixing position of a flat plate, 20 among members composing a space
structure, that  functions as a wall or partition. BRIEF DESCRIPTION OF THE
DRAWINGS Fig_ 1 schematically illustrates the configuration  25 of a space
structure according to an embodiment of the  present invention. Fig. 2 is
an external view of a pole that composes 



41  the space structure according to the dmbodinent of the  present
invention. Fig. 3 is a cross sectional view of the pole shown  in Fig. 2. 5
Fig. 4 is an external view of a beam that composes  the space structure
according to the er. odiment of the  present invention, Fig. 5 is a cross
sectional view of the beam shown  in Fig. 4. 10 Fig. 6 is an external view
of a short beair that  compose.; t:hfe space structure according to the e
[3hod.t.ne;:r3t Qi the present invention. Fig_ 7 is a cross sectional view
of the short beam  shown in C 15 Fig. 8 illustrates how one pole, :::n.d
two beams are  connected at a. corner portion of the space sttxnctnre:
.:1.3 eaent .ter3.  according to the embodiment of the present 'Fig. 9
shows the structure of a joint used in the  connection shown in Fig. 0. 20
Fig, 10 is a cross sectional view illustrating the  connection of the pole
and the beam shown in Fig. S.  Fig, 11 illustrates the way of connecting a
pole and a short beam oat;. they bottom of the pole in the space  structure
according to the embodiment of the present  25 invention... Fig. 1.2 i. L1
ust:.raat.es two joints connected to the  



lower portion of the p:3.h< i.r: the connection shown in 42  Fig. 11. Fig.
13 illustrates the structure of a joint  connected to the short beam in the
connection shown in  Fig. 11 5 Fig. 14 illustrates the structure of the
joint  connected to the short beam in the connection shown in  Fig. 11.
Fig. 15 illustrates how beams are connected to  each other in the space
structure according to the  10 embodiment of the present invention. Fig. 16
shows the structure of a first joint used  in the connection shown in Fig.
15. Fig. 17 shows the structure of a second joint used  in the connection
shown in Fig. 15. 15 Fig. 18 shows the structure of a third joint used  in
the connection shown in Fig. 15. Fig. 19 is a first diagram showing how the
second  joint shown in Fig. 17 and the third joint shown in Fig.  18
function in cooperation with each other. 20 Figs. 20(a) and 20(b) are a
second diagram showing  how the second joint shown in Fig. 17 and the third
joint shown in Fig. 18 function in cooperation with  each other. Fig. 21
illustrates how a beam and a pole is  25 connected using a slide connection
apparatus in the  space structure according to the embodiment of the  



present invention. 43  Fig- 22 shows the structure of a: joint usec( in the
connection shown in Fig. 21. Figs. 23(a) and 23(b) show the structure of
biasing member that composes the slide connection  device used in the
connection shown in Fig, 21. Figs. 24(a) and 24(b) show the structure of a
base  member that composes the slide connection device in the connection
shown in Fig. 21. Figs, 25 (a) and 25(b) are a first set of diagrams  10
illustrating Movement of the slide ccnxecti..n device,  Used in the
connection shown in E'ig. 21, in a groove. Pi.gs. 26(a) and 26(5) are a
second set of diagrams  illustrating movement of the slide connection
device,  used in the connection shown in Fig. 21, in a groove. 15 rig. 27
illustrates how a short beam and a pole  ax-e connected using the slide
connection device in the  space structure according to the embodiment of
the  present invention. Figs. 2E(a) and 2E(h) 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. t Fig_ 29
shows the structure of two joints used in  the connection shown in = gs.
28(a) and 28 (b) . 25 Fie 9 30 illustrates how a glas.5 panel is mounted  



on a pole in the space structure according to the  embodiment of the
present invention. 44  Fig. 31 schematically shows the' configuration of
the space structure shown in Fig. 1 to which a  modification is made upon
replacing a projector. Fig. 32 schematically shows the configuration of a
5 second space structure according to an embodiment of  the present
invention. Fig. 33 shows a base support used in the space  structure shown
in Fig. 32. Fig. 34 schematically shows the configuration of a  10 third
space structure according to an 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. 37 is a perspective view of the brace  receiving member according to
the embodiment. Fig. 38 shows the brace receiving member according  20 to
the embodiment. Figs. 39(a) and 39(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. 45
Wig. 42 is a top view showing how the flat plate fixing device according to
the embodiment is connected  to a pole Figs. 43(a) to 43(c) -show a front
plate that 5 composes the flat plate holding member according to the  e
hodiment Figs. 44(a) to 44ic) show a back plate that  composes the flat
plate holding member according to the  eodiment. 10 Figs. 45(a) and 45(b)
are perspective views of a  bracket and an adjuster according to the
embodiment.  Figs. 46(a) to 45(c) show details of the bracket according to
the embodi~eit. Figs. 47(a) to 47(c) show details of the adjuster  15
according to the embod lent. Figs. 46(a) to 46(c) illustrate the flat plate
fixin device according to the embodiment. Fig. 49 is a perspective view
showing the flat  pJSIt.e fixing device according to the embodiment in an
20 exploded state. THE BEST MODE FOR CARRYING OUT THE INVENTION  e  In the
following, embodiments of the space  stricture according to the present
invention will be- 25 described with .reference to the drawings. Fig. 1 



schematically shows the overall configuration of a  space structure 1. The
space structure l is mainly 46  constructed by a plurality of post members
or poles 2a  to 2j (which will also be collectively referred to as  poles 2
hereinafter) and a plurality of transverse beam  members or beans 3a to 3i
(which will also be 5 collectively referred to as beams 3 hereinafter) and
short beams 4a to 4c (which 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
extend parallel to the floor and connect the poles 2 or  beams 3. More
specifically, the space structure 1  illustrated in Fig. 1 has a
rectangular shape and has  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 frontmost pole 2a in Fig.
1, and braces 5 are attached between pole 2a and pole 20 2g, This pole 2g
is connected to beam 3a. The bottom  portions of pole 2a and pole 2q are
connected by a  short beam 4a that extends parallel to the floor- The
above mentioned short beam 4a, pole 2a, pole 2g, beam 3  and braces 5 are
intended to enhance the strength of  25 the space structure 1. 



Pole 2h is provided at a position opposed to pole  2e. This pole 2h is
connected to beam 3b. Two short 7.7  beans 4b a 1e, attached between pole
2e 'and pole. 211, and  a rack 6 is provided in a s 3aee defined by shoox t
beams  lb and poles 2e and 2h. Between pole 2c and pole 2d are  provided
two poles 2i and 2j, which are connected to 5 beam 3d, The bottom portions
of poles 2c, 2i, 2j and 2d  are connected by short beams 4c. A screen, 7 is
provided  between pole. 2t and pole 2;j. The screen serves as a  projection
screen. for a projec;,tor H that. is ruspende  from beam .3g. In view of
the load applied on beam 3g _0 due to the weight of the projector 8, beams
3h and 3i  are provided between beam 3s and beam 3d to add  strength=.
Signals for the projector 8 are supplied by a  conpater placed on the rack
6. As described above, the space structure 1 is ib constructed by using
poles, beams and short beams in an  appropriate combination in accordance
with the intended  purpose thereof, and information apparatuses such as
the computer and the projector g are set therein. In  other words, the
space structure 1 according to the 20 present invention is not limited to
one illustrated in  Fig. I but may be designed in various ways in
accordance with intended purposes or uses thereof. in  the following, the
structure of the pole, beam and  short beam and how they are connected will
be described  25 in detail. 



First, a description will be made of a pole 2 with  reference to Figs. 2
and 3. Fig. 2 is a perspective 4a  view of the pole 2, and Fig- 3 is a
cross sectional  view of the pole 2. The cross sectional shape of the  pole
2 has rotational symmetry of order 4_ Four  partition walls 21 extend
radially from the center 5 portion 20 to form the apexes P of the square
cross  section of the pole 2. Walls 22 extend from each apex P  toward the
adjacent apexes P. A wall 22 extending from  one apex P and a wall 22
extending from the adjacent  apex P reach near the center of these apexes P
but do 10 not comes in contact with each other. Thus, an opening  portion
23 is formed between the opposed walls 22, 22  (which will be hereinafter
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 along its length. In addition, extending from
each apex P in the  cross section of the pole 2 outwardly of the pole 2 are
20 two external walls 25 that are respectively perpendicular to the two
walls 22 extending from that  apex P. Thus, an external wall 25 extending
from one  apex and an external wall 25 extending from another  apex P
adjacent thereto are opposed to each 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 49  pole 2. The groove portion for
wiri.r 26 can  accommodate electric power cables and signal cables for
information apparatuses used in the space structure 1.  Since cables
accommodated in the groove portions for 5 wiring 26 might ght deteriorate
the appeaa `ance, a. wiring  cover shown in Fig. 3 may be provided. cover
the,  groove 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  perspective view
of the beam 3p and Fig. 5 is a cross  sectional view of the beam 3. The
cross sectional shape  of the beam 3 is substantially the same as that of
the  pole 2. A center portion 30, Partition walls 31, walls  32 (a pair of
walls 32), opening portions 33, groove 15 portions 34 and apexes 0 of the
beam 3 correspond  respectively to the center portion 20, the partition
walls 21, walls 22 (a pair of walls 22), the opening  portions 23, the
groove portions 24 and the apexes P of  the pole 2, and detailed
descriptions thereof will be  20 omitted, The beam 3 is different from the
pole 2 in the  configuration of the groove portions for wiring in  which
power supply cables and signal cables for  information apparatuses used in
the space structure l 25 are to be accommodated. In the case of the beam 3,



groove portions for wiring 36, 38 are provided only on  two sides thereofp
namely on the vertically upward side 50  and the vertically downward 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 measured from the
apexes 0) is  designed to be higher than the height of the external  walls
37 that define the vertically downward groove  portion for wiring 38 (i.e.
the vertical length of the  external walls 37 measured from the apexes Q).
The 10 reason why the beam 3 is designed in this way is that  upward groove
portion for wiring 36 opens vertically  upwardly when the beam 3 is
assembled in the space  structure 1, and therefore it is preferred that a
larger number of cables are accommodated in it. Cables 15 can also be
accommodated in the vertically downward  groove portion for wiring 38 as a
matter of course, but  accommodation of cables in the downward groove
portion  for wiring 38 can deteriorate the appearance. In view  of this,
the wiring cover shown in Fig. 5 may be 20 provided so as to cover the
groove portion for wiring  36 in that case. No walls like the external
walls 35,  37 are provided an the side surfaces of the beam 3, and  there
is not groove portion for wiring Next, a description will be made of the
short beam  25 4 with reference to Figs. 6 and 7. Fig. 6 is a  



perspective view of the short beam 4, and Fig. 7 is a  cross sectional view
of the short beam 4. The short 51  beam 4 has a cross sectional shape like
that obtained  by compressing the cross section of the beam 3 in the
vertical direction while leaving it unchanged with  respect to the
horizontal direction. In other words, 5 the small bean 4 is thinner beam as
compared to the  beam 3. A central portion R10, partition walls 41,  walls
42 (a pair of walls 42), opening portions 43, the  groove portions 44 and
apexes P. correspond respectively  to the center portion -0, the partition
walls 31, the 10 walls 32 (a pair of walls 32), the opening portions 33,
the groove portions 34 and the apexes Q of the beam 3.  Spaces
corresponding to the aforementioned groove  portions for wiring 26, 36, 36
are not provided in the  short beam 4. i5 Here, a description will be made
bow the poles 2,  the beams 3 and the short beans 4 that constitute the
space structure 1 are connected. Firsts connection of  components at each
corner of the space structure 1. will  be described with reference to Pigs.
8, 9 and 10. Fig. 20 8 shows how two beams 3 and one pole 2 are connected
at  a corner (e.g- connection of pole 2a and beans 3a and  ab in the space
structure 1) =igs. 9 and 1.0 shows  details of the way of connecting a pole
2 and a bear 3. The connection of the pole 2 and the beam 3 at the  25
cornet portion is achieved by using a joint 10 provided  



therebetween. The joint 10 has an attachment surface  i0a that is in
contact with an end face of the pole 2 52  when the joint is set on the
pole 2. 'The attachment  surface 10a has a through hole 10d at its center.
When  the attachment surface 10a is set on the and face of  the pole 2, the
through hole l0d comes to a position 5 aligned with a screw hole provided
on the center  portion 20 of the pole 2. The joint 10 is secured to  the
pole 2 using a screw as shown in Fig. 10. The joint 10 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 He 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 is secured to  the beam 3 using a screw as shown
in Fig. 10. The joint  10 has a beam guide 10c, which is adapted to fit
into  an end of the groove portion for wiring 36 of the beam  36, when the
attachment surface lOb comes in contact 20 with the end face of the beam 3.
Fitting of the beam  guide portion 10c into the groove portion for wiring
38  facilitates the operation of attaching the joint 10 to  the beam 3. The
attachment surface lob, the beam guide  portion 10c and the through hole
l0e are provided at 25 four positions on the joint 10 in accordance with
the  



shape of the pole 2. When securing the joint 10 to the pole 2 using a 53
screw, a securing operation is perforated by inserting  the screw from the
upper opening of the joint 1.0, as  shown in Fig, 9- When securing the
joint 10 to the beam  3 also using a screwy sGaa:r.: t:g operation is
performed 5 by inserting the Screw from the capper opening of the  joint
10, Alternatively, the through hole 10e that is  opposed to the through
hole Me used for securing may  be utilized. After connecting the paste 2
and the team 3 using  1.0 the joint 10, the opening of the joint 10 is
closed by  an adjuster support 12 as shown in Fig. 8- The adjuster
support. 12 has a cylinder portion inside which a female  screw thread is
provided, An adjuster cover 13 that  covers cylinder` portion and an
adjuster 14 having a 15 screw portion that is to be screwed to the cylinder
portion are also provided. The adjuster 14 is used to  adjust the distance
to the ceiling of the place such as  an. office in which the space
structure 1 is constructed Next, a description will be made of how a short.
20 beam 4 that bridges lower portions of poles 2 is  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 the pole 2. 25 Figs. 11 to 13
show details of the way of connecting  



the pole 2 and the short beams 4. The pole 2 and the short bea'a 4 are
connected 54  using joints 50, 51 and 52 provided tferehetween_ The  joint
50 is attached to an end of the pole 2 as shown  in Fig. 11. This joint 50
has a contact surface 50a  having a 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 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. hfter the joint 50 is attached to an end portion  of the pole 2,
another joint 51 is attached to the  joint 50 utilizing a screw hole on the
joint 50 used 15 for securing the joint 51 and a through hole on the  joint
51 as shown in Fig. 12 The joint 51 play a role  of intermediating another
joint 52 that will be  described later and the joint 50. The joint 51 has a
support portion 51a for supporting the joint 52 and a 20 screw hole 51b
provided on the support portion Sla for  coupling with the joint 52. Next a
description will be made of the joint 52  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 base portion 52b and two  



parallel leg portions 52a extending from the base  portion 52b. A through
hole 52c is provided at the 55  center of the top portion of the base
'portion 52b The  parallel leg portions 52a are inserted into groove
portions 44 of the short beam 4 and secured by screws.  The short beacon 4
on which the joint 52 is fixed in this  way is connected to the pole 2 on
which the joint 5l is  fixed and to the joint 50 as shown in Fig. 14. In
doing  so, the joint 51 and the joint 52 are secured to each  other by a
screw in the state in which the screw hole  51b and the through hole 52c
are aligned. 10 After the pole 2 and the short beam. 4 are  connected by
means of the joints 50, 51 and .52, an  adjuster cover 53 and an adjuster
54 are attached as  .shown in Fig. 11. The adjuster 54 is provided in
o-c3er  to adjust the dst.ance to the floor of the place such 15 as an
office in which the apace structure 1 is  constructed, and the adjuster
cover 53 is provided in  order to partly cover the adjuster 54. Next, a
description wiil be made of how a beam 3  and another bear 3 are connected
with each other in the  20 apace structure 1. with reference to Figs, 15 to
20. Figs 15 illustrates the way of connecting beams 3 to each  other (e.g,
connection of beam 3d and beam 3h in the  space structure 1). Figs. 16 to
18 respectively show  @:'tze trsa: lures of joints used in connecting the
he.ams 3 2.~ to each ether. Figs. 19 and 20 illustrate the 



of Lite way of connecting the beaw.W 3 using the joints.  As shown in Fig.
15, the beams 3 are connected by 56  means of joints 60, 61 and 62. The
jdint 60 is attached  to an end portion of the beam 3, as shown in Fig. 15.
Fig. 16 specifically illustrates the structure of this  joint 60. The joint
60 has an attachment surface 60a z that is in contact with an end face of
the beam 3 when  it is set on the beam 3. The attachment surface 60a has  a
through hole 60b at its center. When the attachment  surface 60a is set on
the end face of the beam 3, the  through hole 60b comes to a position
aligned with a 10 screw hole provided on the center portion 30 of the  beam
3. To facilitate alignment of the joint 60 with  the end face of the beam
3, four projections 60c are  provided on the attachment surface 60a at
positions  corresponding to the groove portion 34 of the beam 3. 15 As
shown in Fig. 15, the joint 60 is secured to the  beam 3 with a screw.
Joint 60 is further provided with a beam guide  portion bbd that is fitted
into the end portion of the  groove portion for wiring 38 of the beam 3
when the 20 attachment surface SOa comes into contact with the end  face of
the beam 3. Fitting of the beam guide portion  60d in the groove portion
for wiring 38 facilitates  operation of attaching the joint 60 to the beam
3.  Inside the beam guide portion 60d is provided a screw 25 hole 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  61. Fig. 18 shows the detailed structure of the joint  62.
These joints 61 and 62 cooperate with each other it  the tanner shown in
Figs. 1.9 and 20s The joint 61 has a  base portion 61a in the fora of a
flat plate, a claw 5 portion 631h projecting upwardly from one end of the
base portion 61a and guide portions 6Th extending from  the other and of
the base portion 61a downwardly in the  direction opposite to the claw
portion 61h. A screw  hole 61d is provided on the base portion Sla. 10 The
joint 62 has a base portion 62ae on which a  rectangular through hole 62b
is provided near the  center of the upper portion thereof. 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 62c that extend is t:he
vertical  direction. Below the guide grooves 62c are a:::an=:i.ded  lower
base portion 62d. The lower base po:e::..nn 62d  project frontward beyond
the guide grooves 62c and has  a through hole 62e provided thereon. A
projecting 20 poition 62f is provided above the rectangular through  hole:.
62b. Inside the projecting portion 62f is provided  a through hole 62g
extending in the vertical direction  (s e 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 at 58  the joint 61 and the claw
portion 62hof the joint 62  are inserted into the groove portion 34 on a
lateral  side surface of the beam 3. Thus, the claw portion 61b  of the
joint 61 engages the upper wall 32 that defines 5 the groove portion 34 and
the claw portion 62h of the  joint 62 engages the lower wall 32 that
defines the  groove portion 34, whereby these joints are fixed at  any
desired portion on the side surface of the beam 3.  The cooperative
function of these joints 61 and 62 will 10 be specifically described with
reference to Fig. 20.  As shown in Fig_ 20(a), the joint 61 is inserted
into the through hole 62b in the state in which the  claw portion 61b of
the joint 61 is opposed to the  through hole 62b. In that process, the
joint 61 is 15 inserted up to a position at which the guide portions  61c
of the joint 61 will be in contact with the guide  grooves 62c of the joint
62 when the claw portion 61b  of the joint 61 and the claw portion 62h of
the joint  62 are received in the guide groove 34 of the beam 3. 20 In
addition, the screw hole 61 of the joint 61 and the  through hole 62g of
the joint 62 are aligned along a  vertical line. In this state, a screw is
inserted into  the through hole 62g toward the screw hole 61d, and the
leading end of the screw comes in contact with an end 25 of the guide
grooves 62c. Accordingly, as the screw is  



turned, the joint 61 moves in the vertical direction  relative to the joint
62 with the guide portions 61c 59  sliding or, the guide grooves 62c. Thds,
the distance  between the claw portion 61h, of the joint 61 and the  c aw
portion 6Th of the joint 62 is adjusted with turn  of the screw, so that
the state of engagement of these 5 claw portion with the groove portion 34
or the wails  32 that define it) is controlled, In addition, when the screw
is adjusted in such a  way as to decrease the engaging force acting between
the two claw par lions and the groove portion 34, the 10 joint 61 and the
62 can slide along the opening  portion 33 of the gs:owv : portion 34 on
the lateral side  surface of the bear 3 in cooperation With each other to
move to an arbitrary position.. At t.hi-_' stated by adjusting the screw in
such a wad as 't:ioe :i.ncr'eEEse ; re 15 engaging force acting between.
the two claw 'portions and.  the groove portion 34, it is possible to f i.x
the 61, 62 at that arbitrary position on the beam. 3. These  joints 61 and
62 serve as the connection means  according to the present invention. 20 By
coupling the joints 61, 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 t achieved. Specifically, the joint 60 and the joint 62  are
screwed together through the screw hole 60e on the  



25 joust 60 and the through hole 62e on the joint 62, .sO that the beams
are connected at an arbitrary position.  Next, a description will be made
of how a pole 2 60  is connected to a beam 3 at some position thereon in
the space structure 1 with reference to Figs. 21 to 26.  Fig. 21
illustrates the way of connecting a beam 3 and  a pole 2 (e.g. beam 3a and
pole 2g in the space 5 structure 1) _ Figs. 22 to 26 illustrate the
structures  of joints and a slide connection device used in  connecting the
beam 3 and the pole 2. As shown in Fig. 21, the beam 3 and the pole 2 are
connected by means of a joint 70 and a slide connection  10 device 71. The
joint 70 used herein is attached to an end portion of the pole 2. Fig. 22
illustrates the  detailed structure of the joint 70. The joint 70 has an
attachment surface 70a that is in contact with an end  face of the pole 2
when it is set on the pole 2. The 15 attachment surface 70a is provided on
a base portion  70b in the lower portion of the joint 70. The base  portion
70b has a through hole (not shown) that goes  through the attachment
surface 70a also. The joint 70  also has a support portion 70d provided on
the base 20 portion 70b having the attachment surface 70a. The  support
portion 70d has an opening at its center and  through holes 70c arranged on
both sides of the opening.  The opening allows access to the aforementioned
through  hole provided on the base 70b. When the attachment 



25 surface 70a is set on the end face of the pole 2, the  through hole
comes to a position aligned with the screw  hole provided on the center
portion 20 of the pole 2. l  Thus, the joint 70 can be secured to Ehe pole
2 using a  screw. The through hole 70c provided an the support  portion
70d. of tha. joint 70 are to be, aligned with 5 screw holes (i.e. two screw
holes near the right and  left ends thereof) provided on the slide
connection  device 71. The joint 70 and the slide connection device  71 are
fastened to each other by screws using the  through holes 70c and the screw
holes. In the case 10 where the slide connection device 71 is small in
rrlat.on to the joint 7C, two slide connection device  71 may be attached
to one joint 70a In the following, details of the slide connection  device
71 will be described. The slide connection 15 device 71 is compcsad of a
biasing member 72 shown in  Fig. 23 and a base member 73 shown in Fig, 24.
'These  two members are oornaplately separate newbers, The  blazing member
72 has a biasing portion 72a having a  profile, a protecting portion 72b
projecting frost the 20 biasing portion 72a in one direction and another
projecting portion 72c projecting from the biasing  portion 72a in the
direction opposite to the projecting  portion 72b, The biasing portion 72a
has line symmetry  with respect to the line connecting the points at which 



25 the projecting portion 72b and the projecting portion  72c are
respectively' provided. Specifically, the  biasing portion 72a ham such a
shape that in the 62  vicinity of each projecting portion (i.e. in the
region  designated by RI in Fig. 23(a)), the biasing portion  72a runs
somewhat near the line of symmetry. As it  approaches toward the center
thereof (i.e. in the 5 region designated by R2), it runs away from the line
of  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 portion in the region  designated by R3 is liable
to flex in the direction  perpendicular to the plane of the drawing sheet
of Fig.  23 with the parts of the biasing portion in the regions
designated by Rl being the pivot. With this flexure, 15 the biasing portion
72a can exert biasing force in the  direction perpendicular to the plane of
the drawing  sheet. The projecting portion 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
portion 72b is a little smaller than the width of the  respective opening
portions 23, 33 of the pole 2 and  the beam 3. The base portion 73a of the
base member 73 has 



25 tree screw holes 73b provided at its center as shown in  Fig. 24. On one
end face of the base portion 73a is  provided a stepped portion 73c
extending along the 63  longitudinal direction of the base poition 73a. The
width (or the length along the vertical direction in  Fig 241 of the
stepped portion 73c is a little smaller  than the width of the respective
opening portions 23,  333 of the pole 2 and the beano 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 portion 24, 34 of the pole 2 or the bear: 3 10 with reference to
Figs. 25 (a) and 25 (b) Figs. 25 (a) ad  2.5(b) shows the slide connection
device 71 set on a  been 3. The illustrated 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. lb 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  portion 30,
and its cross sect-Lonal 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 Si  to 86, and the
apexes that define the opening portion  33 will be referred to as apexes Ti
and T2. First, the biasing member 72 is slid into the  



2ti groove portion 34 through the opening portion 33 as  shown in Fig.
25(a). in this state, the projecting  portion 72c is located near the
bottom of the groove 64  portion 34 (or near the apexes $3 and(r)S4), while
the  projecting portion 72b is located near the opening  portion 33 (or
between the apexes Ti and T2). The part  of the biasing portion 72a in the
region R3 is located 5 near the inner wall surface between the apexes 51
and  S2 and the inner wall surface between the apexes S5 and  35 of the
groove portion 34. In this state, a small  clearance is present between the
biasing portion 72a  and the inner wall surfaces, and therefore the biasing
10 portion 72a is not in a flexed state. In the state illustrated in Fig.
25(a), it is  possible to move the biasing member 72 as desired in  the
groove portion 34 of the beam 3 by handling the  projecting portion 72b.
After moving the biasing member 15 72 to an arbitrary position in the
groove portion 34,  the base member 73 is inserted into the groove portion
34 as shown in Fig. 25(b). In this state, the surface  of the base member
73 on which the stepped portion 73c  is not provided is in contact with the
side of the 20 biasing portion 72a of the biasing member 72 from which  the
projecting portion 72b projects, and the stepped  portion 73c is located at
the opening portion 33. in the state shown in Fig. 25(b), the biasing
portion 72a of the biasing member 72 has been pushed to  



25 the bottom portion of the groove 34 by the base member 73, and the part
of the biasing portion 72a in the  region R3 is in contact with the inner
wall surfaces of 65  the partition wells 31 ti.e. the innef wall surface
between apexes $2 and S3 and the inner surface between.  the apexes S4 and
55) . The distance between these inner  wall surfaces decr_Wases toward the
bottom of the groove S portion 34. Consequently, in the state; shown in
rig,  25 (h) , the biasing portion 72a of the biasing member 72  is flexed
as described above. This flexure generates a  biasing force that urges the
base member 73 against the  walls 32 near the opening portion 33. Ps a
result, the 10 slide connection device 71 composed of the biasing  nenber
72 and the base member 73 is fixed at an  arbitrary position on the bear,
3. Thenp the pole 2 on which the joint 70 is attached  is connected to the
slide connection device 71 fixed on  15 the bean 3 by screwing scree; into
screw holes 73b on the 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 arbitrary
position thereon 20 like in the space structure shown in Fig. 1. In
connection with this, the slide connection device 71  constitutes the
connection means according to the  Present invention. Here, a description
will be made of how to change  



25 the fixed position of the slide connection device 71  that has Once been
fixed at a some position with  reference to Figs. 26(a) and 26(b). First,
as shown in 66  Fig. 26(a), the base member 73 on which biasing force  is
exerted by the biasing member 72 is displaced in the  direction indicated
by an arrow to a position at which  it receives no biasing force from the
biasing member 72. 5 Fig_ 26(b) is a cross sectional view of the groove
portion 34 in this state. With the detachment of the  base member 73, the
biasing member 72 assumes the  posture shown in Fig. 26(b). In this state,
the base  member 73 is in a space in the groove portion 34 other 10 than
the space in which the biasing member 72 is  present. However, in this
state the base member 73 can  interfere with the projecting portion 72c of
the  biasing m er 72 in the groove portion 34 as will be 15 seen from Fig.
26(b). This means that even though  biasing force exerted on the base
member 73 by the  biasing member 72 has been removed, the base member
cannot move freely in the groove 34, but its movement  is limited by the
biasing member 72. This is of 20 importance when the slide connection
device 71 is used  in the groove portion 24 of a pole 2. The pole 2
extends vertically from the floor, and the  gravitational force acts on the
base portion 72 on  which no biasing force is exerted. 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 67  projecting portion 7Th or,, the downside and the
projecting portion 72c on the aps;idee the fall c. the  base. ;e,.ember 73
can be avoided for sure by the above  described limitation of movement of
the base. neither 73 5 by the projecting portion 72c. After the biasing
force exerted on the base member  73 by the biasing xaernt;ei '72 has been
removed, it is  possible to fix the slide connect::i.on. device 71. by
taking out the base member 73 t:.hr.ough the opening 10 port:-ion 33,
cr:oving the biasing member 72 to a different  position and inserting the
base member. 73 into the  groove portion 24, 34 again, Next, a description
will be made of a method of  joining a. short beam 4 to a pole 2 at some
position 15 thereon in the space structure 1 with reference to Fia.  27- As
shown in Fig- 27, the pale 2 and the short been;  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 o 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 space structure 1 with
68  reference to Figs. 28(a), 28(b) and 29. As shown in  pigs. 28(a) and
28(b), the projector 8 is mounted on  the beam 3 by means of joints SD, 81,
The above  described slide connection device 71 is inserted into 5 the
groove portion 34 on the vertically lower side of  the beam 3 in advance.
in other words, the projector 8  is mounted on the beam 3 in a suspended
manner by  attaching the joint 90 and the joint 81 to the screw  holes 73b
of the slide connection device 71 in the 10 fixed state in the groove
portion 34 and attaching the  projector 8 to the joint 81. Here, a
description will be made of the structure  of the joints 80 and 81 with
reference to Fig. 20_ The  joint BO is of a T-shape. The upper horizontal
portion 15 80b thereof has through holes 80a provided near its  both ends.
The joint 80 also has a vertical portion 80d  extending downwardly from the
center of the horizontal  portion 80b. The vertical portion 80d is of a
rectangular column shape and has eight screw holes on 20 four side
surfaces, that is, screw holes 80d on the  central portion thereof and
screw holes 80e on the  lower portion thereof- The joint 81 has a base
plate  81a on which the upper portion of a projector 8 is to  be attached
and two angle adjustment plate 8lb provided 



25 parallel to each other on the base plate Bla. Each of  the angle
adjustment plate 81b has an arc-shaped  adjustment slot 81c provided
therethrough. The angle 69  adjustment -late S1c also has a suppoft slot
Bld  provided on the lower portion thereof, in the joints BO,, 81 having
the above d:scr:ihccd  structure, the vertical portion 80c of the joint 80
is  5 inserted between the two angle adjustment plates em. Screws are
screwed into screw holes OOd provided on the  central portion of the
vertical portion 0Oc through the  adjustment slots $lc of the joint 81. In
addition,  screws are screwed into the screw holes We provided on 10 the
lower portion of the vertical portion 80c through  the bottom portion of
the support slots Old. In this  structure, it is possible to change the
position of the  joint &td relative to the joint Si by swinging it about
the lower screw holes 80e, and to retain it in an 15 arbitrary position by
tightening the screws By fixedly  attaching the joints 80, 81 that have
been adjusted to  a desired position to the slide connection device ?1,  it
is possibly to fixedly mount the projector 8 on the  beam 3 in a suspended
manner with an adjusted tilt 20 angle Each of the four side surfaces of the
vertical  portion SOo has screw holes OOd, 80e. Therefore, at is  possible
to change the orientation of the projector 8  by are angle of 90 degrees by
selectively using one of 



25 the two pairs of surfaces of the vertical portion SOc  in coupling the
joint 80 and the joint 81 as shown in  Figs. 2S#aj and 28(b) 70  A flat
panel such as a screen 8or a glass plate, may be attached to a pole 2 or a
beam 3 in a manner as  shown in Fig. 30, if desired. Specifically, one of
pieces of mounting hardware 91, 92 (or a back piece 91 5 and a front piece
92) for holding the panel  therebetwe-en to mount it is fixedly attached to
a slide  connection device 71 that is in the fixed state in the  groove
portion 24, 34 of a pole 2 or a beam 3 using a  bracket that can be fixedly
attached to the screw holes 10 73b of the slide connection device 71 by
screws. Thus,  the plate is attached to the pole 2 or the beam 3 at a
desired position. Attachment of a flat panel such as a  screen 8 or a glass
plate will be described in detail  later. 15 In the space structure having
the above descried  structure, it is easily possible, with the use of the
slide connection device 71, to connect an additional  pole 2 to a beam 3 or
change the position of an already  connected poles This is also the case
with connection 20 of a pole 2 and a short beam 4 and with connection of
beams 3 by means of the joints 60, 61 and 62. As a concrete example, it is
assumed here that to  update a projector 8 as an information apparatus used
in the space structure 1 shown in Fig. 1, it is 



25 replaced by a new projector B00. The new projector 900  has a focal
length longer than that of the previous  projector 8 and is heavier than
it. In this case, an f1  additional beam 300 is provided between beam 3b
and  beam 3f in the space structure 1 using the joints 60,  51 and 62. In
addition, a pole 310 is additionally  provided to su.ppo:r,t: d;:l:t
connecting portion of the bean 5 300 and the beam if usi.nq the slide
connection device  71 to add strength. in the space: structure 1 according
to the present invention, a pole (s) 2, a beam (s) 3  and/or a short
beam(s) 4 that constitute it can be  added or the position thereof can be
changed easily 10 upon various occas.io to such as replacement of an
information apparatus As described before, structures other than the  space
structure l shown in Fig. 1 can also be  constructed using the above
described pole(s) 2, 15 beam(s) 3 and short bean(s) 4 in conbination. Some
examples thereof are shown .in Fi.as . 32 to 35M -r1g. 32  shows a space
structure 100 that is constructed by one  pole 20 To the space structure
100 are attached a  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 'fie  4 Fig- 33 shows a disk-like base
plate 103 as a base  



support for the pole 2. The diameter of the base plate  25 103 is
determined in accordance with the length of the pole 2 and the weight of
the articles fixedly attached  to it 72  Fig. 34 shows a flat space
structure 200 constructed by two poles 2 and two short beams 4. The  poles
2 and the upper short beam 4 are connected using  the above described slide
connection device 71. The 5 poles 2 and the lower short beam 4 are
connected using  anchor bases 201. The anchor base 201 is a joint  attached
to an end face of the pole 2_ The anchor base  201 can be attached to the
short beam 4 on which the  aforementioned joint 52 is attached, via the 10
aforementioned joint 51. Since a flat structure like this space structure
200 can easily fall down, support members 202 as shown  in Fig. 35 are
attached to the sides of the anchor  bases 201 that are not used in
attachment to the short 15 beam 4. The support members 202 attached to the
poles 2  can prevent the space structure 200 from falling down.  <Second
Embodiment> A brace that can be used in the space structure 1  described in
the first embodiment will be described 20 with reference to drawings. Fig.
36 shows a configuration of a brace receiving  member, a brace connection
member and a brace structure  5 using them according to the present
invention. As  



shown in Fig. 36, the brace structure 5 according to 25 the present
invention is constructed by two braces 430a,  430b arranged crosswise,
brace connection members 420a,  420b attached to both ends of the braces
430a, 430b, 73  and brace receiving members 410 attached to the brake
connection -members 420a, 420b. The brace receiving  weer 4410 is attached
to a pole having a rectangular  frame structure or the like Referring to
details of  the configuration of the braces 430a, 4330be one brace  430a is
connected to the hooks 411a that are depicted  as the front Ride hooks of
the brace receiving members  410 (see the upper left member in Fig. 3) by
means of  the brace connection members 420a, 4201. The other 10 brace 430b
is connected to the rear side hooks 411a of  the brace receiving weathers
410 (see the lower left  member in Fig. 36) by means of the brace
connection  rnerxhex 420x, 420b. In this embodiment, when seer in the
state in which the end of the brace receiving member 15 410 having an open
portion is oriented upward, the hook  on the left will be referred to as
hook 411a and the  hook on the right will be referred to as hook 411b. in
this embodiment, spiral threads provided on the  respective end portions of
each brace 430a, 430b are 20 formed in different spiral directions.
Accordingly, two  types of brace connection members, to be connected
thereto, having -spiral threads formed In different  spiral directions are
prepared. To distinguish the two  



types of brace connection members easily from their 25 appearance, one type
of brace connection member 420a is  marked with a line, As Per the above,
the brace structure 5 accardinax 74  to this embodiment is provided with
brace receiving  members 410 each of which has hooks 411a and 411b
arranged side by side, whereby the braces 430a and 430b  are arranged
without interfering with each other- Thus, 5 reinforcement of a rectangular
frame structure can be  realized. In the following, the brace receiving
member 410  and the brace connection member 420a, 420b that  constitutes
the above described brace structure 5 will 10 be described in more detail
with reference to drawings.  Fig. 37 is a perspective view of the brace
receiving member 410 according to the present invention.  As shown in this
drawing, the brace receiving member 410 according to this embodiment is
composed of a base  15 plate 415 and hooks 411a and 411b provided on the
base  plate 415- The hooks 411a 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 411a are used, while in the other  diagonal pair of
brace receiving members 410, the back  side hooks 411b are used, so that it
is possible to set  the braces 430a and 43Gb easily in the rectangular  



frame structure while preventing them from coming into 25 contact with each
other. Furthermore, by using the  brace receiving members 410 according to
the present  invention, it is possibly not only to set the braces 75  4.30a
and 430b easily in the .rectaagu.far frame structure,  but also to achieve
sufficient strength without  depending on the skill of the builder of the
structure,  since the of the two braces 430a, 43G1b used 5 in a cross
pattern is achieved. aas illustrated 4r, :hiq_ 37, the brace receiving  n;
:'miner 410 according to this embodiment is further  provided with a hole
413 through which a securing  neither such as a bolt is to be inserted,
tongues 412 10 and a 0-shaped open portion 416. Thus, it is possible  to
fix it on a pole, or. the like by inserting a securing  member such as a
bolt through the hole 413. The tongues  412 can be used in positioning the
brace receiving member 410 on a pole for fixation by, for erariple,  15
providing in advance recesses that correspand to the  tongues 412 arranged
with a predetermined distance  therebetween along the longitudinal
direction on the  pole on which the brace receiving member 410 is 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 to
Fig. 37, the  weight of the brace receiving member 410 can be reduced.
Furthermore, by providing txe U-shaped open portion 416  



on the side toward. which the ends of the aforementioned 25 hooks 411a and
411h are directed, the orientation of  the brace receiving member 410 or
the orientation of  the hooks 411a, 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  member 410 according to this embodiment. Fig. 36(a) is  a
plane view, Fig. 38(b) is a side view, and Fig. 38(c) 5 is a cross
sectional view taken along line A(r)A in Fig.  38(a). As will be seen in
Figs. 38(a) and 38(b), the  hooks 411a and 411b are provided on the base
plate 415  with a certain distance d therebetween. It is preferred  that
the distance d be larger than the diameter of the 10 braces 430a, 439b so
that contact of the brace 430a and  brace 430b with each other can be
prevented. Referring  to the shape of the hook 411a, 411b as shown in Fig.
38(b), it has a base portion 411a1 provided on the base  plate 415 and a
curved portion 411a2 that extends from 15 the base portion 411a1 to an end
portion 411a3 in a  curved manner. In addition, an open portion 411a4
extending toward the curved portion 411a2 is provided  between the base
portion 411a1 and the end portion  411a3.. In this embodiment, the hooks
411a, 411b and the 20 base plate 415 are fastened together using a
fastening  member 414. 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 77
more precisely utilizing the backside'poti_on of the  fastening member 414
in addition to the tongues 412. N.qs. 39(a) and 39(b) show the brace
connection  meErhe:r 420a, 420b according to this eribodiutente Fig,
om.Eect:ion  39(a) is a perspective view of the brace neither 420a, 42Db
according to this embodiment, and Fig,  33(b) is a cross sectional view
thereof. As shown in  Fig. 19(a), the brace connection member 420a, 4201
ac.:corri:3.nap to embodiment has an engaging portion 10 42.1 for. engaging
e hook 1].7,aa, 411b of a brace receiving  member 410 and a .length
adjustment. pa:e: on 42,1 to be  connected with a brace 430a, 430h ko ; dji
st the length  of the brace 430a, 430b. In this nthndiin.ent, the  engaging
portion 421 in the form. of a Aori- ike member 15 is fixedly attached
between a pair of plate. like  members 422a, 422b perpendicularly thereto.
As shown _ r.  Fig. 309(b), the length adjustment portion 423 has a  bore,
and a spiral thread complementary to one of the  spiral threads (coupling
portions) formed on the 20 surface of both end portions of the brace 430a,
430b is  provided on the -inner i .xcrxer:eE:eeettial surface of the  bore
so that it can engage s;;ii. j. one of the spiral  



threads. With this feature, it is possible to adjust  the length of the
brace 430a, 430h ean:i.l.y by rotating 25 the brace 430a, 430b and the
brace connecti.cnn. xnaer  420a, 1120b relative to each other. The spiral
direction  of the spiral thread provided on the length adjustment 79
portion 423 of the brace connection member 420a is  different from that of
the brace connection member 420b  in accordance with the feature that the
spiral  directions of the spiral threads respectively provided 5 on the
surface of both end portions of each brace 430a,  430b are different from
each other. Fig. 40 is an enlarged view of the brace structure  5 according
to the present invention that is used in  the space structure 1 shown in
Fig. 1. As shown in Fig. 10 1, the brace structure 5 according to this
embodiment  can be used in a space structure 1 constructed in an  office to
effectively reinforce the space structure 1.  By connecting the braces 430a
and 430b respectively to  the hooks 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 contact with each  other. Next, a description will be made of how to
20 construct the brace structure 5 according to this  embodiment with
reference to Fig. 36, 37 and 40. First, four brace receiving members 410
are fixedly attached  



on the poles 2a and 2g_ It is preferred that recesses  corresponding to the
tongues 412 (see Fig. 37) are 25 provided in advance on each pole 2a, 2g
with a  predetermined distance. This makes it possible to  easily position
the brace receiving members 410 by fitting the tongues 412 into the
recetses. The brace  receiving members 410 may he fixedly attached on the
poles 2a, 2q using fastening members such as bolts. The  brace receiving
Iaenber5 410 attached on the upper 5 portions of the poles 2a, 2g are
oriented in such a wa.y  that the ends of the hooks face upward. The brace
receiving members 410 attached on the lower portions of  the poles 2a, 2g
are oriented in such a way that the  ends of the books face douwnward, in
other words, the 10 brace receiving members 410 that are attached at
diagonal positions or at both ends of one brace 430a,  430b are oriented i
the directions opposite to each  other. Since the brace receiving member
410 according  to this embodiment is provided with an open portion 416, 15
the vertical orientations thereof can be easily  distinguished. After
attachnert of the brace receiving members  410 to the poles 2a, 2g is
finished, the braces 430a,  430b are connected to the brace receiving
members 410. 20 One end of the rear in Fins 36 and 40) brace 43Db,  among
the braces 430a, 433b that are set in a cross  pattern, is connected with
the hook 411b of the upper  left (in rigs. 36 and 40) brace receiving
member 410  



and the other end thereof is connected with the hook 25 4111b, 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, 424b. 00
After connection of the brace 430b is'finished, the  front (in Figs_ 36 and
40) brace 430a is connected in a  similar. way. In these process, the
length of the brace  430a, 430b including the brace connection members
420a, 5 42Db has been adjusted to be larger than the distance  between the
diagonal hooks 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 411a, 411b, the brace 10 connection members
420a, 420b and the brace 430a, 430b  are rotated relative to each other so
that the length  thereof is shortened to an appropriate length that is
suitable in reinforcing the rectangular frame structure  including the
poles 2a, 2g. In this way, it is possible 15 to build, by an easy process,
the brace structure 5  that provides sufficient reinforcement and in which
the  braces 430a and 430b do not come into contact with each  other.
Although a preferred embodiment of the present  20 invention has been
described, the brace receiving  member, brace connection member and brace
structure  using them are not limited to those described herein,  but they
include any possible combination thereof.  



<Third Embodiment> 25 Next, a detailed description will be made of a way
of attaching a flat panel such as a screen 8 or a glass  plate to poles 2
and/or beams 3 of the space structure 8 1 1. according to the first
embodiment using a flat plate  mounting device_ Fig. 41 is a p rs.pective
view showing, a state in  which flat plate mounting devices are attached to
a  pale 2. Fig. 42 is a plan view showing the same state.  As shown in Fig.
41, each flat plate mounting device is  composed of a t'la.t. plate holding
member 510, a bracket  90 fixedly attached on the pole 2 and an adjuster
530  set between the flat plate holding member 510 and the 10 bracket 909
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 90 are 15 respectively attached to opposite
sides of the pole 2,  and two glass panels 540 are arranged on the front
side  of the pole 2 in such a way that their lateral edges  are adjacent to
each other. As shown in Fiq. 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 . 82 back plate 91 will be described later- The through  holes
constitute the adjusting means according to the  present invention. In this
flat plate mounting device, it is possible  5 to change the mounting
position of the glass plate 540  by changing the position at which the back
plate 91 is  connected with the adjuster 530 and by changing the  axial
length of the adjuster 530 without changing the  position at which the
bracket 90 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 position of connection of the back plate  91 and the adjuster
530. In addition, it is possible to  change the position of the glass panel
540 backward and 15 forward by changing the axial length of the adjuster
530_ Next, a detailed description will be made of the  flat plate holding
member 510, the bracket 90 and the  adjuster 530 that constitute the flat
plate mounting  20 device 510 with reference to drawings. Figs. 43(a),
43(b) and 43(c) show the front plate  92 of the flat plate holding member
510. Fig. 43(a) is  a front view of the front plate 92, Fig.. 43(b) is a  



rear view of the front plate 92 and Fig. 43(c) is a 25 cross sectional view
taken along line 9-S in Fig. 43(a).  As shown in Fig. 43(a), the front
plate 92 has two holes 512 provided in the vicinity of the longitudinal 83
center line thereof with a predeterreihed distance there  between, through
which screws serving as fastening  members are to be inserted to fixedly
attaching the  front plate to the glass panel 540, One end of the 5 front
plate 92 has a semi-circular shape. By this  feature one can easily know
the orientation of the  front plate 92 As shown in Figs, 43 (b) and 43(c),
a plurality of  recesses are provided of the backside of the front 10 plate
92. This helps in reducing the weight of the  front plate 92 and enhancing
its strength. In addition,  a read receiving recess 512a complementary to
the shape  of the screw head is also provided to prevent the head  of the
screw inserted into the hole 512 from projecting  15 beyond the surface cf
the front plate 92, Figs. 44(a), 44(b) and 44(c) shows the back plate  91
of the flat plate holding member 510. Fig. 44 (a) is  a front view of the
back plate 91, Fig. 44(b) is a rear  view of the back plate 91, and Fire
44(c) is a cross 20 sectional view taken along line C-L in Fig. 44(a). it
will be understood that the front view of the back  plate 91 presented as
Fig- 44(a) shows the surface of  the back plate 91 that is to be in contact
with the  



glass panel 540, As shown in Fig. 44 (a), the back plate 25 91 has two
holes 512 provided at the positions  corresponding to the holes on the
above descried front  plate 92. The holes on the back plate 91 are used in
84  securing it on the glass plate 540 held between the  front and rear
plates by means of screws. Through holes  514a, 514b, 514c are holes used
in connecting the back  plate 91 with the adjuster 530 using bolts and 4
constitute the adjusting means according to the present  invention. When
the back plate 91 and the adjuster 530  are connected at the through hole
designated by  reference sign 514a, the glass panels 540 can be  positioned
in such a way that their lateral edges are 10 adjacent to each other in
front of the pole 2 (see Fig.  41). When the back plate 91 and the adjuster
530 are  connected at the through hole designated by reference  sign 514b,
the glass plates 540 can he mounted at a  position displaced away from the
pole 2 in the lateral 15 direction (see Fig. 49(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 hole
514b 20 is used, namely in the case where the distance between  the glass
panels 540 is to be made larger. As per the above, by changing the through
hole  514a, 514b, 514c used (the through holes 514a, 514b and  



514c constituting the adjusting means according to the  25 present
invention), it is possible to change the horizontal position of the glass
panels 540 freely.  This is very advantageous when, for example, another
member is placed in front of the pole' For example, in  the case where the
original design that glass panels  540 are arranged with their lateral
edges being  adjacent to each other like constituting a single wall :5 is
to be changed to meet a later requirement such as to  provide a display
etc. on the pole. On the back plate 91 are provided a plurality of
projecting portions 515a, 515b, 515c, 515d to bays  through. thin a glass
panel 540 to hold it. On the glass 10 panel. 5410 also are provided holes
corresponding to  these projecting portions 515a, 515b, 5`5ce 515d so  that
the glass panel 540 is held between the back plate  91 and the front plate
92, whereby load on the back  plate 51 can be partly relieved. it is
preferred that 15 the shapes of the above mentioned projecting portions
515a, 515b, 51.5ce 515d be substantially rectangular,  and their height be
equal to the thickness of the glass  plate 540. The back plate 91 is also
provided with a  plurality of recesses 515_ This helps in reducing the 20
weight of the back plate 91 and enhancing its strength.  Fig. 44(b) is a
rear view of the back plate 91,  and. 44(c) is a cross sectional view taken
along  'Line C-C in Fig. 44(a). As shown it these drawings, the  back plate
91 is provided with holes 512 for allowing 



25 attachment of the back plate 91 to the glass panel. 540  and through h
laes 514a, 514b, 514c for allowing  connection with the adjuster 530 using
bolts. The back 05  plate 91 is further provided with a groove portion 519
that conform with the width and height of a projecting  portion 532 (which
will be described later) provided on  the connection surface of the
adjuster 530. This 5 facilitates positioning when connecting the groove
portion 519 and the projecting portion 532 of the  adjuster 530. This also
makes it possible to prevent  rotation of the adjuster 530 after connected.
As shown  in Fig, 44(c), by providing recesses or countersinks 10 91a1 to
91c1 around the through holes 91a to 91c  respectively, the heads of bolts
or nuts can he  received therein Figs. 45(a) and. 45(b) are perspective
views of the  bracket 9D and the adjuster 53D respectively. Figs. 15 46(a)
to 46(c) illustrate the bracket 90 in detail.  Figs. 47(a) and 47(b)
illustrate the adjuster 530 in  detail. More specifically, Fig. 46(a) is a
front view,  Fig. 46(b) is a cross sectional view taken along line  D-D in
Fig. 46(a) and Fig. 46(c) is a side view as seen 20 from left of Fig.
46(a). Fig. 47(a) is a top view, and  Fig_ 47(b) is a front view. As shown
in Fig. 45(a), the bracket 90 is  comprised of a fixed portion 523 to be
fixed on the  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 Figs. 46(a) and
46(b), the arm 8?  portion 522 and the connection portion 521 of the
bracket forms a T-shape, the connection portion 52.1  provided at the end
of the arm portion 522 is  horizontally syi;aaetrical with respect to the
axis of 5 the arm portion 522, and the fixed portion 523 adjacent  to the
arm portion 522 is also vertically syrnetxicai.  with respect to the axis
of the an portion 522. With  these features, it is possible to use the
bracket  without paying attention to its orientation when +. f) attaching
it 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 to be inserted
15 through in order to fix it or, the pole 2. The  connection portion 521
has a hole 526 through which a  bait is inserted in order to connect it
with the  adjuster 530 and four recessed portions 524 to he  fitted with
the projecting portions 532 provided an the 20 connection surface of the
adjuster 530, in this  embodiment, the recessed portions 524 provided on
both  the opposite connection surfaces are in zQ munrcat:ion  with each
other to form through holes- The connection  portion 521 may be connected
with another member- The 



25 another member may be, for example, a beam. In this  case, projecting
portion complementary to the recessed  portions 524 may be provided on the
connecting s8  sectional surface of the beam. Thus, 'the bracket 90 can  be
connected to other members 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 achieved easily.  Reference numerals
529 in Fig_ 46(c) designate recessed 10 portions, with which the weight of
the fixed portion  523 can be reduced and its strength can be enhanced.  As
shown in Fig. 45(b), the adjuster 530 is comprised of an adjuster member
531a 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. On the
connection surface of  the adjuster member 531a are provided projecting
portions 532 to be fitted with the connection portion 20 521 of the bracket
90 and the groove portion. 519 of the  back plate 91. This facilitates
positioning 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 panel 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 89  with the ad uster. 530 and the : onri coon surface of
th.e  bracket 90 with the adjuster 530, Thus, the glass panel  540 c n he
disposed in front of the pole 2a Next, another enabcdiment of the flat
plate 5 mounting device will be e:i.l?scribed with ref,~rf--,nce to.
drawings. The elements same a e those described before  will be designated
by the same reference numerals, and  detailed descriptions thereof will be
omitted. Figs. 4B(a), 48(b) and 40(o) show a flat plate  10 mounting device
according to this embodiment. Fig.  4B (a) is a perspective view showing a
state 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 Fiq.  48(a), and Fig. 48
(c) is a perspective view of an 15 adjuster =330. What is diEferent in this
embodiment from  the above described flat plate mounting device is the
position at which the glass panels 540 are mounted. In  this embodiment,
the glass panels 540 are horizontally  displaced from the pole 2, while in
the above described 20 embodiment, the lateral edges of the glass panels
540  are adjacent to each other in front of the pole 2. This  arrangement
allows, for example, to connect another  member to the front surface of the
pole 2. In addition,  while in the above described e bodim:ent, the front 



25 surfaces of the glass panels extend. beyond the  frentnost edge of the
pole 2, in tt'is embodi.:neria, the  frontanost edge of the pole 2 and the
front surfaces of 90  the glass panels 540 are kept substantially flush
with  each other. Thus, it is possible to effectively utilize  the limited
space partitioned by the glass panels 540. in this embodiment, since the
positions at which  5 the glass panels 540 are mounted are displaced
horizontally from the pole 2, the axial length of the  adjuster 530 is made
shorter than that in the above  described embodiment, and the position of
connection of  the adjuster 530 and the back plate 91 is made closer 10 to
the pole 2. More specifically, the through hole used  in the back plate 91
is one designated by reference  sign 514b, and the adjuster 530 used is one
comprised  of an adjuster member 531b that has an axial length D  shorter
than the distance between the connection 15 surface of the back plate 91
with the adjuster 530 and  the connection surface of the bracket 90 with
the  adjuster 530. in this way, by preparing a plurality of  adjusters 530
having predetermined axial lengths and  selecting one of them in
combination with a mount 20 position determined by the adjusting means of
the flat  panel holding member 510, it is possible to change the  mounting
position of the glass panel 540 without  changing the fixing position of
the bracket 90. Next, a description will be made of how the flat  



25 plate mounting device according to the present invention is used with
reference to Fig. 49. Fig_ 49 is  an exploded perspective view of the flat
plate mounting 91  device according to the above described embodiment.
First, the brackets 90 are fixed on the respective  lateral side ;iar:4 a
:e ; of the pole 2 a6:. a t :cedet rmined  height. The flat plate mounting
device is characterized 5 in that the mount position of the glass panel 540
can  be changed without changing the fixing position of the  bracket 90
fixed on the pole 2 or the position of the  pole 2 itself. Therefore, the f
flowing de ~e ril t ion  will be directed to a case where the fixing
position of :Lip the bracket 90 is not changed in principle, but the  mount
position of the glass panel 540 may be changed  along the vertical
direction by changing the fixing  position of the bracket 90. The front
plate 92 and the back plate 91 are 15 attached to the upper corner of each
via s pane-l:.1 540 in.  such a way as to sar;dwich the glass paaiel 540
therebetwe.Fan, and fastened by screws 505. lkfte~.r that,  the Fad
USS:,eaa: 530 is se JF:'t aen the Mack plate 91 and  the conrtecti.on
portion 521 of the bbracket 90, then :-a 20 bolt 507 is inserted through
these parts to fasten them,  and. then a cap 508 is attached- In this
e:Fbodiment, the  through hole of the back plate used is one designated by
reference sign 514a, and the adjuster 530 used, is  one comprised of the
adjuster member 531a. By these  



25 choices, the glass panels 540 are arranged in front of the pole 2 with
their lateral edges being adjacent to  each other (see Fig. 41) . In this
embodiment, a special. 92  bolt 507 having no head is inserted from the
backside  in Fig_ Or but the invention is not limited by this  particular
feature. A bolt 507 may be inserted into the  through hole 514a from the
side of the back plate 91 4 that is in contact with the glass panel 540
(i.e. from  the front in Fig. 49). Next a description will be made of the
way of  changing the mount position of the glass panel 540  horizontally
away from the pole 2. First, the bolt 507 10 is removed to separate the
back plate 91, the adjuster  530 and the bracket 90. This time, the through
hole of  the back plate 91 used is one designated by reference  sign 514b
and the adjuster 530 used is comprised of the  adjuster member 531b. Then,
the adjuster 530 is set 15 between the back plate 91 and the connection
portion  521 of the bracket 90, then a bolt 507 is inserted  through these
parts to fasten them again. In this way,  the mount position of the glass
panel can be changed  freely by a very simple process. In the case where
the 20 bolt 507 for securing is inserted from the side of the  back plate
91 that is in contact with the glass panel  540, the back plate 91 is once
detached from the glass  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 to the glass panel 540 again.  Although preferred embodiments of
the present 93  invention has been described in the foregoing, the flat
plate :mounting apparatuz according to the present  invention in not
limited to the illustrated embodiments,  but may include any possible
combination thereof.  IINDUSTRIAL APPLYMILITY Az per the above, in a space
structure constructed  with information apparatuses used therein, it is
possible to design new space structure easily to 10 flexibly adapt it to
newly developed information  apparatuses or replacement of information
apparatuses. 94  What is claimed is: 1. A space structure comprising: one
or plurality,?f post mem. er 2) extending upwardly from  a floor and having
one or plurality of post member groove  portion; (24) each of which
constitutes a semi-closed space ha vi-ng  an opening portion (23) in a
cross section of the post member(2)  and extends along its axial direction
all or partly along said  pst member(2); one or plurality of horizontal
beam members (3) extending  parallel to the floor having one c r plurality
of horizontal beam  member groove portions (34) each of which constitutes a
semi-closed space having an opening portion (33) in a cross sect! on  of
the horizontal beam member (3) and extends along its axial  



direction all or partly along said horizontal beam member (3)  and
con.nectionmean. a (71) that ca b moved ins !fie 'he post 1embe  groove
portion (24) that said post member (2) has or the horizzon tal beam member
groove portion(34) that said horizontal beam  member (3) has to an
arbitrary position along its axial direction  and can be fixed at that
position, and that includes a base  member(73) which can be moved inside
said post member groove  portion (24) or said horizontal beam member groove
portion (34)  and a biasing member (72) which biases said bass member Q 3)
against  a portion in the vicinity of the opening portion (23, 33) of said
post member groove portion(24) or said horizontal beam member  groove
portion(34) by contacting an inner wall surface of said  post member groove
portion(4) or an inner wall surface said  horizontal beam member groove
portion (34), said base member (73)  and said biasing member(72) being in
the not-separated state  in the case where said connection means (71) is
fixed inside said  post member groove portion (24) or in said horizontal
member groove portion.(_',4), and being in the separated state in the case
where  said connection means (71) can be moved in said post member groove
portion(24) or in said horiz::)nl:.al member groove portion(34) r wherein
in the Case where said connection means(71) can  be moved in said post
member groove particr_(24) or in said  horizontal member groove portion
{_?4,)y a '.art of said biasing member. (7:) protrudes from the opening
porticn(23, 33) of said  post :member groove rcY't10:14) or said
hcr..zora.a.:. beam member  groove portion(34) and in the Case where said
connection  



means (71) is fixed ins i.de i.d post ..ember. groove portion (24)  or in
said horizontal member groove portion (341, whole of said  connection means
(71) is, contained inside said post member groove  portion. (24) Cr inside
said horizontal m :r :ax groove por.ti.oan (34) , wherein i.n the case
where said connection means (71) is  present in said pest member groove
r:_)rtion.(24) r said connection  means (71) is connected to said
horizontal beam member (3) through  the opening portion(23) of the most
member groove portion(24)  in the state that said connection means (!1) is
fixed inside said  post lE=itlbe groove portion "C, andlor in the case
where said  connection means (71) is present in said horizontal beam member
' YC:.Jve portion (34) , said connection means (71) '.S connected to  said
post member(2) through the opening portion(33) of the  horizontal
beanmember groove porticn(34) in the state that said  connection m a:n.
('71) is fixed inside said horizontal member  groove portion(34) 2. A.
space structure according:-- o c' aim.1 further comp comprising an
opti.on.a,... member (8) other than said 'Jost members (2) and said  on
x.7.0=1tal beam membeY': i .~.) r ;.; ct l:l opt.. .0 ['.d ~. r(Lenther
(?7) constituting a part of said space structure, wherein in the case where
said  connection means (7i) is present in said post member groove
portion,'(24), it is connected to said optional member(S) through  the
penirlg portion(23) of the post member groove po,L-on(24), 96  and/or in
the case where said connection means ,171) is present  in. said horizon t.
a I oeammembe groove porti on (34), it is connected  to said optional
member(8) through the opening portion(33) of  the horizontal beam member
groove portion (34 ) 



3. A space structure according i:c: claim 2, wherein said  optional
member(S) is a member that is suspended downwardly,  said
horizontalbeammember. (3) has ahor.i horizontal beammember groove
portion(34) having said opening portion (33) that opens vertically
downwardly, and said connection meals(71) is present in said  hor'izonta'l
beam member groove portion (34) and connected to said  optional member(8)
through the opening portion(33) of said  horizontal beam member groove
portion(34) 4. A space structure according to claim 1, wherein in the  case
where said connection means (71) can be moved in said post  member groove
portion(24) or in said horizontal member groove  portion (34) , said base
member (73) and said biasing member (72)  are separated each other and
af.:ee movement, ...f said base memo: : r (7 3)  in said post member groove
portion(24) or in said horizontal  member groove portion (34) is ':. i.mite
i by, said bi.as:i.r:g member (72 ) 5. A space structure according to any
one of claims . to  4, wherein said base member (73) comprises a first
contact portion  that in contact with one end face that constitutes one end
of the opening portion ('23, 33) of said post member groove  portion (24)
or said horizontal beam member groove portion (34),  and a second. contact
portion that is in contact with the other  end face that constitute the
other end opposed to said one er_c?  of the opening .MOrt. 7. ci': ('.3.
;>.5) p area wherein said biasing mernber (72) comprises urging means for
urging said first contact portion against said one end face and
simultaneously urging said second contact portion against said 97  o :'1er.
end. face. 



F. A space structure according to any one of. claims 1 to  3 wherein said
horizontal. beam member. ii) has at least two  horizontal beam: member
groove portions (34) with said opening  portions (33) opining vertically
upwardly and vertically  dowrtwardlvf each of said. two horizontal beam.
member groove  portions (34) has opposed walls opposed to each other. that
extend  along the axial direction of said horizontal bea-n member (3) and
project beyond said horizontal beam member ur oove portions (34 )  and the
height of the opriosed. walls (35) of the horizontal beam  member groove
pur:vion(34) that opens vertrcailv upwardly is  higher than the height of
the opposed walls (37) of the horizontal  beam member groove portion that
opens Vertically downwar:dly. 


