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each one of the said strut ends is individually secured by a connector
member passed through Background of the Invention               the said
Strut end and through the chord mem- bers above and below the said strut
end. Prefer- 1. Field of the Invention                    5    ably the
longitudinal chord members and lateral This invention relates to space
frames.         chord members of each grid are channel sec- tions
oppositely arranged so that their webs are 2. Brief Description of the
Prior Art             towards each other. Space frames are well known and
exten- sively used in the construction of buildings such    10      Brief
Description of the as exhibition halls, theatres and the like where
Drawings large areas are required to be covered, free of      In the
drawings:- supporting columns. For such purposes, archi-        FIGS. 1 and
2 are diagrammatic plan and tects commonly favour space frames of the
elevation views respectively of a section of a flat double-layer flat grid
type, such a structure   15   double-layer space frame, having an upper
square grid assembly of              FIG. 3 is a perspective view of part
of the longitudinal and transverse chord members          space frame
encircled at 3 in FIG. 1, spaced above a lower square grid assembly of
FIG. 4 is a plan view of the parts shown in longitudinal and transverse
chord members,         FIG. 3, and intersections of the upper and lower
grids being    20  FIG. 5 is a perspective view of the parts of
interconnected by diagonal struts so that the      the space frame
encircled at 5 in FIG. 1. space frame consists of a combination of
square-base  pyramidal  shapes  (US - A -                  Detailed
Description of the 2284898).
Preferred Embodiment The economy or otherwise of space frames of   25  The
double-layer flat grid space frame illus- this type is particularly
sensitive to the cost of  trated is built up of longitudinal chord members
the nodal connections of the members corn-         10 and lateral chord
members 11 inter- prising the grid, and a variety of connector corn-
connected to form  an upper square grid; ponents have been devised for
interconnecting,    longitudinal chord members 12 and lateral at each node
of the structure, the longitudinal   30   chord members 13 interconnected
to form a and lateral chord members and the diagonal        lower square
grid; and web diagonals or struts struts.
14 fixed between the upper and lower grids. An ideal jointing method
should:                  All of the chord members 10, 11. 12 and 13 a)
permit any required arrangement and          are of fairly light gauge
channel sections, their number of members at the joint,              35
parallel flanges 15 having edge portions 16 b) match the strength of the
incoming           turned through right angles towards each other, members,
the channels of the longitudinal and lateral c) be compact,
chord members of each of the upper and lower d) employ readily available
materials suited    grids being oppositely directed so that the webs to
mass production,                          40 17 of the crossing members are
towards each e) be suitable for use with standard steel      other.
members,                                             Each of the diagonal
struts 14 is of fairly light f) require little or no specialised technique
or  gauge steel tube, having both end portions flat- equipment in
fabrication,                         tened, as indicated at 18, the two
flattened g) be simple to assemble,                 45   ends being bent,
in opposite directions, through h) be  compatible  with  other building
an acute angle to the axis of the main un- materials,
flattened part of the strut, so that the two flat- i) be economical in the
completed structure.   tened end portions 18 are parallel. Both sides of
each flattened end portion 18 are mitred, as Brief Summary of the Invention
50   shown in FIG. 4, to meet, at an extremity of the The present invention
has been devised with     strut, at a right angle. the general object of
providing a space frame in     At each intersection, in the upper grid of
which the node connections satisfy these          longitudinal and lateral
chord members 10 and requirements.                                      11
(see FIG. 5) and at each lower grid inter- Accordingly, the invention
resides broadly in   55   section  of longitudinal and  lateral chord a
space frame of the type having an upper grid    members 12 and 13 (see
FIGS. 3 and 4), the of longitudinal and lateral chord members, a      two
crossing members have the flattened ends lower grid of longitudinal and
lateral chord       18 of four diagonal struts 14 interposed members, and
diagonal struts interconnecting      adjacently between them, four bolts 19
making nodes at chord intersections of the two grids,   60   a secure
connection at the node 20. Each of the wherein at each node one chord
member over-       bolts 19 passes through registering bolt holes in 



lies the other, an end of each strut extending    the longitudinal chord
member, one of the inter- from the node is interposed between the said
posed strut flattened end, and the lateral chord chord members, the said
strut ends being in       member. As shown in FIG. 4, the abutting adjacent
non-superimposed relationship, and    65   mitred edges of adjacent strut
end portions 2    3                   0063 118 assist in imparting rigidity
to the nodal con-     parallel, being bent in opposite directions nection.
through similar angles. At each node 20 of the lower grid, at the
4. A space frame according to any one of periphery of the grid, the
connection between      Claims 1, 2 or 3 wherein: these two members and
four diagonal struts is    5   each of the said strut ends (18) is formed
made similarly with four bolts.                    with mitred side edges,
and At each of the corners of the upper grid, a        side edges of
adjacent strut ends (18) abut to single strut 14 is connected to the
junction of a  prevent turning of the struts (14) about the con-
longitudinal chord member and a lateral chord      nector members (1 9).
member, and at the other peripheral junctions of   10 longitudinal and
lateral chord members in the      Revendications upper grid, two diagonal
strut members 14 have their ends secured. In each of these junctions,
1. Structure spatiale du type comprenant une four of the bolts 19 are used,
any suitable        grille sup6rieure de longerons longitudinaux washers or
like spacers (not shown) being used    is   (10) et de longerons lateraux
(1 3), une grille in- if desired where no strut is interposed between
fdrieure de longerons longitudinaux (12) et de the chord members.
longerons latdraux (13), et des entretoises Chord members of other than the
channel         diagonales (14) interconnectant les noeuds (20) section
illustrated may be used, for example       aux intersections des longerons
des deux grilles, chord members of "top-hat" section, or angle   20
caracterisee en ce qu'A chaque noeud (20): members;  and  angle-iron
members,  for             - un longeron (10, 13) recouvre l'autre (1 1,
example, may be used for the diagonal struts,      12), their ends being
appropriately shaped for inter-     -  une extrimit6 (18) de chaque
entretoise position and bolting between crossing chord        (14) partant
du noeud (20) est interposde entre members.
25   lesdits longerons (10, 13 ou 11, 12), A chord member may consist of
two co-              - lesdites extrimit6s d'entretoise (18) Mtant joined
parts, as shown in FIGS. 3 and 4, where     disposdes les unes par rapport
aux autres de the lateral chord member 13 is composed of         facon
adjaiente et non superpos6e, et, two parts joined at the node in correct
lineal       -  chacune desdites extremites d'entretoise alignment, each of
the two parts being secured    30    ( 8) est fix6e individuellement par un
organe de to the longitudinal chord member 12 by two of      liaison (1 9)
traversant ladite extrdmit6 d'entre- the bolts 19.
toise (18) et les longerons (10, 13 ou 11, 12) au-dessus et au-dessous de
ladite extremit6 Claims
d'entretoise (1 8). 1. A space frame of the type having an upper   35  2.
Structure spatiale selon la revendication 1, grid of longitudinal chord
members (10) and        caracterisee en outre en ce que: lateral chord
members (11), a lower grid of          -les longerons longitudinaux {1 0,
12) et les longitudinal chord members (12) and lateral        longerons
lateraux (11, 13) de chaque grille chord members (13), and diagonal struts
(1 4)      sont constitues de profiles en U dispos6s de interconnecting
nodes (20) at chord inter-   40    maniere  que  leurs faces ouvertes
soient sections of the two grids, characterized in that   opposees. les
ames ou bases (1 7) 6tant at each node (20):
positionndes lune contre l'autre. one chord member (10, 13) overlies the
3. Structure spatiale selon lune des reven- other (11, 12), an end (1 8) of
each strut (14)    dications 1 ou 2, caract6ris6e en outre en ce extending
from the node (20) is interposed be-   45   que: tween the said chord
members (10, 13 or 11,          -chaque entretoise diagonale (14) est un
12).                                               tube pourvu d'extrimites
(18) aplaties, et, the said strut ends (18) being in adjacent,        -les
deux extremites aplaties sont sensible- non-superimposed, relationship. and
ment paralldles, 6tant repliees suivant des direc- each one of the said
strut ends (1 8) is   50   tions opposees et selon des angles similaires.
individually secured by a connector member            4. Structure
spatiale  selon  lune  des (19) passed through the said strut end (18) and
revendications 1, 2 ou 3, caractdrisee en ce que: through the chord members
(10, 13 or 11, 12)          -chaque extrdmit6 d'entretoise (1 8) com- 



above and below the said strut end (18).           porte des bords lateraux
biseaut6s, et, 2. A space frame according to Claim 1 and    35    -  les
bords latdraux des extrdmites (18) further characterized in that:
d'entretoise  adjacentes buttent I'un  contre the longitudinal chord
members (10, 12) and     l'autre afin d'empicher la rotation des entre-
lateral chord members (1 1, 13) of each grid are   toises (1 4) autour des
organes de liaison (1 9). channel sections oppositely arranged so that
their webs (1 7) are towards each other.      60 3. A space frame according
to Claim 1 or         Patentanspruche Claim 2 and further characterized in
that: each of the diagonal struts (14) is a tube with     1. Raumstruktur
jener Art, die ein oberes its ends (18) flattened, and
Gitter aus LUngs- (10) und Quergurtstiben (11), the two flattened ends 1 8)
are substantially    ein unteres Gitter aus Langs- (12) und Quer- 3    3
0063 118 assist in imparting rigidity to the nodal con-      parallel,
being  bent in opposite directions nection.
through similar angles. At each node 20 of the lower grid, at the
4. A space frame according to any one of periphery of the grid, the
connection between       Claims 1, 2 or 3 wherein: these two members and
four diagonal struts is    5    each of the said strut ends (18) is formed
made similarly with four bolts.                    with mitred side edges,
and At each of the comers of the upper grid, a          side edges of
adjacent strut ends (18) abut to single strut 14 is connected to the
junction of a   prevent turning of the struts ( 14) about the con-
longitudinal chord member and a lateral chord       nector members (19).
member, and at the other peripheral junctions of    10 longitudinal and
lateral chord members in the       Revendications upper grid, two diagonal
strut members 14 have their ends secured. In each of these junctions,
1. Structure spatiale du type comprenant une four of the bolts 19 are used,
any suitable         grille supdrieure de longerons longitudinaux washers
or like spacers (not shown) being used    15   (10) et de longerons
latdraux (13), une grille in- if desired where no strut is interposed
between    fdrieure de longerons longitudinaux (12) et de the chord
members.                                  longerons latdraux (13), et des
entretoises Chord members of other than the channel           diagonales
(14) interconnectant les noeuds (20) section illustrated may be used, for
example        aux intersections des longerons des deux grilles, chord
members of "top-hat" section, or angle   20   caracteris6e en ce qu'A
chaque noeud (20): members;  and  angle-iron  members,  for
-un longeron (10, 13) recouvre I'autre (11, example, may be used for the
diagonal struts,       12), their ends being appropriately shaped for
inter-      -une extremit6 (18) de chaque entretoise position and bolting
between crossing chord        (1 4) partant du noeud (20) est interpos6e
entre members.                                      25   lesdits longerons
(10, 13 ou 11, 12), A chord member may consist of two co-
lesdites extremites d'entretoise (18) tant joined parts, as shown in FIGS.
3 and 4, where      dispos6es les unes par rapport aux autres de the
lateral chord member 13 is composed of          fagon adjagente et non
superpos6e, et, two parts joined at the node in correct lineal        -
chacune desdites extremites d'entretoise alignment, each of the two parts
being secured    30   (18) est fWxe individuellement par un organe de to
the longitudinal chord member 12 by two of       liaison (1 9) traversant
ladite extrfmit6 d'entre- the bolts 19.
toise (18) et les longerons (10, 13 ou 11, 12) au-dessus et au-dessous de
ladite extremit6 Claims
d'entretoise (1 8). 1. A space frame of the type having an upper   35  2.
Structure spatiale selon la revendication 1, grid of longitudinal chord
members (10) and         caracterisee en outre en ce que: lateral chord
members (11), a lower grid of           -les longerons longitudinaux (10,
12) et les longitudinal chord members (12) and lateral         longerons
lateraux (11, 13) de chaque grille chord members (13), and diagonal struts
(14)        sont constitues de profiles en U disposes de interconnecting
nodes (20) at chord inter-   40    maniure  que  leursr faces ouvertez
solent sections of the two grids, characterized in that    opposees, les
ames ou  bases (17) 6tant at each node (20):
positionnres rune contre l'autre. one chord member (10, 13) overlies the
3. Structure spatiale selon rune des reven- other (11, 12), an end (18) of
each strut (14)       dications 1 ou 2, caract6risde en outre en ce
extending from the node (20) is interposed be-   45    que: 



tween the said chord members (10, 13 or 11,           -chaque entretoise
diagonale (14) est un 12),
tube pourvu d'extramites (18) aplaties, et, the said strut ends (18) being
in adjacent,                 -les deux extramit6s aplaties sont sensible-
non-superimposed, relationship, and                 ment parallles, dtant
repliees suivant des direc- each one of the said strut ends -0-8) is   so
tions opposees et selon des angles similaires. individually secured by a
connector member            4. Structure  spatiale  selon  lune  des (19)
passed through the said strut end (18) and     revendications 1,2 ou 3,
caracteris6e en ce que: through the chord members (10, 13 or 11, 12)
-chaque extrgmitM d'entretoise (18) com- above and below the said strut end
(18).            porte des bords lateraux biseaut6s, et, 2. A space frame
according to Claim 1 and   55       -  les bords lateraux des extrdmites
(18) further characterized in that:                     d'entretoise
adjacentes buttent run  contre the longitudinal chord members (10, 12) and
r'autre afin d'empecher la rotation des entre- lateral chord members (11,
13) of each grid are    toises (14) autour des organes de liaison (19).
channel sections oppositely arranged so that their webs (17) are towards
each other.       60 3. A space frame according to Claim 1 or
Patentanspruche Claim 2 and further characterized in that: W-1     each of
the diagonal struts (14) is a tube with      1. Raumstruktur jener Art, die
ein oberes its ends (18) flattened, and                        Gitter aus
LUngs- (10) und Quergurtstiben (11), the two flattened ends (1 8) are
substantially    66   ein unteres Gitter aus Ldngs- (12) und Quer- 3 I
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6 gurtstiben (13) und diagonale Streben (14) auf-  gurtstabe (1 1, 13)
jedes Gitters U-Profile sind, weist, welche Streben Knotenpunkte (20) an
welche einander entgegengesetzt angeordnet den Schnittpunkten der Stabe der
beiden Gitter   sind, sodalB ihre Stege (1 7) einander zugekehrt
untereinander verbinden, dadurch  gekenn-        sind. zeichnet, daS an
jedem Knotenpunkt (20):    5      3. Raumstruktur nach Anspruch 1 oder 2
und - ein Gurtstab (10, 13) Ober dem anderen      weiters dadurch
gekennzeichnet, daB: (11, 12) liegt,                                    -
jede der diagonalen Streben (14) rohr- -  ein Ende (18) jeder sich wom
Knoten-       f6rmig !st und abgeflachte Enden (18) aufweist punkt (20) weg
erstreckenden Strebe (14)         und zwischen den genannten Gurtstaben
(10, 13   10     -die beiden abgeflachten Enden (18) im bzw. 1 1, 12)
liegt,                             wesentlichen parallel verlaufen und in
ent- - die genannten Strebenenden ( 8) neben-       gegengesetzte
Richtungen um ahnliche bzw. einander und nicht ubereinander iiegen und
annihemd gleiche Winkel gebogen sind. -jedes der genannten Strebenenden
(18)           4. Raumstruktur nach einern der Anspruche jeweils einzeln
durch ein Verbindungselement   1s   1, 2 oder 3, worin: (19) befestigt ist,
welches durch das genannte    -  jedes der genannten Strebenenden (18)
Strebenende (18) und durch die Gurtstibe (10,    mit auf Gehrung
geschnittenen Seitenkanten 13 bzw. 11, 12) oberhalb und unterhalb des
ausgebildet ist und genannten Strebenendes (18) hindurchtritt.         -
die   Seitenkanten   benachbarter 2. Raumstrucktur nach Anspruch 1 und   20
Strebenenden (18) aneinander stoBen, um ein weiters dadurch gekennzeichnet,
daB:             Verdrehen der Streben (14) um  die Ver- -die
LUngsgurtstibe (10, 12) und Quer-        bindungselemente (19) zu
verhindern. 25 30 35 40 45 50 55 60 65    


