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member overlapping the lower part of a second member which is adjacent at
one lateral side with This invention relates to space frames.          its
upper part, and overlapping the upper part of a Space frames are
extensively used in situations  second member which is adjacent at the
other where shallow depth construction is required    5    lateral side
with its lower part; the connecting over large spans with a minimum of
elastic        means connecting together each pair of overlap- movement
under load, and a minimum number         ping upper and lower parts. of
supports.                                        The frame members, which
may be assemblies A space frame is commonly of double-layer       of
oblique struts as well as assemblies of chord type, with upper and lower
grids of longitudinal   10   members, are preferably tubular with their
ends and lateral members, or chords, the nodes, or    flattened, the
flattened ends being shaped to form junctions of chords, of the upper and
lower grids  the transversely stepped parts and the connecting being
interconnected by oblique struts or web     means are preferably bolts
equal in number to the members.
chord ends at the node, each passed through Although, in some space frame
constructions,   15   registering bolt holes in a pair of superimposed the
nodes of the upper grid are aligned directly  parts and engaged by a nut.
Other preferred above corresponding nodes of the lower grid, and  features
of the invention will become apparent the struts may include vertical
struts between    from the following description. such nodes, more commonly
the upper grid            Some embodiments of the invention will now nodes
are displaced both laterally and longi-  20   be described with reference
to the accompanying tudinally relative to the nodes of the lower grid, so
drawings, wherein: that each lower grid node is equidistant from, and  FIG.
1 is an exploded perspective view of ends connected by oblique struts to,
four of the nodes  of chords and oblique struts at a lower grid node of the
upper grid.                                of a space frame; Other space
frame constructions may include   25  FIG. 2 is a plan view of the
assembled node; barrel-vaulted and dome structures, and a dome      FIG. 3
is a view from below of the node shown may be of single-layer type
comprising an        in FIG. 2; arrangement of hexagons and pentagons, five
or      FIG. 4 is a plan view of an upper node of a space six chord members
being co-joined at a node.      frame according to a modified embodiment;
GB-A-193,153 discloses a space frame compris-   30  FIG. 5 is a view from
below of the node shown ing a multiplicity of frame members, assemblies  in
FIG. 4, and of which have ends co-joined at nodes by con-       FIG. 6 is
an exploded perspective view of ends necting means, wherein, at a node, the
end of     of chords and oblique struts at a lower grid node each frame
member co-joined at that node has      of a space frame according to a
further embodi- stepped engagement formations which engage   35   ment of
the invention. complementary formations of overlapping adja- cent members.
Specifically, each frame member    DETAILED DESCRIPTION OF THE PREFERRED
has an end portion formed with sector-shaped      EMBODIMENT projections or
recesses about a central hole. End   Referring initially to FIGS. 1 to 3 of
the draw- portions are superimposed in a stack, with their  40   ings, the
chords 10 of each layer of a double-layer holes aligned, and the
sector-shaped formations   space frame are lengths of round-section metal
on one face engaging complementary formations    tube each end of which is
flattened and also on the opposed face of an adjacent member.
deformed to a transversely stepped formation of The general object of the
present invention is to  two substantially equal adjacent parts 11 and 12.
provide a space frame which may be of double-   45   One of these parts,
when they are horizontal, is layer type, or of domed or other single-layer
type,  above the level of the other, the top surface of the and which is
particularly simple and economical   lower part 11 being substantially in
the same to manufacture, assemble and erect without        plane as the
bottom of the adjacent upper part 12, requiring any elaborate or costly
connectors.     the axis of the tubular chord being in or close to Other
objects achieved in preferred embodiments   50   this plane. The adjacent
parts 11 and 12 are of the invention are to provide such a space frame
separated by a shoulder 13, and each of the which is well suited to the
economical application  stepped parts 11 and 12 is formed with a more or of
weather protection and also to the application  less central bolt hole 14.
Each chord end may be of the inner line or ceiling.
flattened, stepped and formed with its bolt hole in The present invention
provides a space frame   55   a single operation. comprising a multiplicity
of frame members,        At each node of the space frame the flattened
assemblies of which have ends co-joined at nodes  and stepped ends of the
chords 10 are interfitted, by connecting means, wherein, at a node, the end
the upper part 12 of each chord end overlying the of each frame member
co-joined at that node has   lower part 11 of the next succeeding chord
end. stepped engagement formations which engage   60   When the chord ends
are so interfitted, the upper complementary formations of overlapping adja-
faces of all upper parts 12 are substantially co- 



cent members; characterised in that the engage-   planar, the lower faces
of all lower parts 11 are ment formations at.the nodal end of each frame
substantially co-planar, superimposed pair of member are provided by a
transverse step defin-   upper and lower parts 12 and 11 are brought into
ing upper and lower transverse parts; a frame   65   register. The end
edges of the stepped parts 11    3              EP 0187142 B1
4 and 12 of each chord 10 then, as shown in FIG. 3   struction of a domed
space frame, in which five abut against the shoulders 13 of the next
succeed-  chord members are co-joined in some of the ing chords, and the
side edges of the stepped parts  nodes. and six chords are co-joined in
others, the 11 and 12 of each chord bear against abutments     struts will
be omitted if the structure is to be of 15, at the commencement of the
flattening of the    5    single-layer type; and the axis of each chord,
ends of the succeeding chords 10.                  instead of being
parallel to the planes of the Four bolts 16 and nuts  17 are used to inter-
stepped end partswill be ata small angle to them, connect rigidly the
interfitted chord end parts at  depending upon the curvature of the overall
the node, and also to connect the ends of oblique  domed structure. struts
or web members 18 and to secure a load   10   The parts shown in FIG. 6 are
forinterconnection distribution plate 19.                             as a
node of a space frame in which corresponding Each of the struts orweb
members 18 is a length  chords 34 of upper and lower grids have their axes
of round-section metal tube of lesser diameter     in the same vertical
plane, and the axes of the than the chords 10, and has each end portion 20
struts 35 also lie in the vertical planes through the flattened, bent to an
angle to the axis of the strut,  is   axes of the chords. The chords 34, in
this case, are mitred so its sides are convergent at a right angle,
similar to the chords 10 described with reference and formed with a bolt
hole 21. The bolts 16,      to FIGS. 1,2 and 3, each with its ends
flattened and passing through the bolt holes 21, hold the mitred
transversely stepped to form adjacent parts 36 and side edges of succeeding
struts closely adjacent,  37 at different levels, separated by a shoulder
38, as indicated in a broken outline in FIG. 2. The load   20   and with a
bolt hole 39 through each. distribution plate 19 is square with four bolt
holes  Each of the struts 35, which is of about the same 22 to accept the
bolts 16, on which the nuts 17 are  diameter as the chords 34, has its end
flattened, then engaged and tightened. The sides of the load  bent to an
angle to the axis of the strut, and distribution plate 19 then bear against
abutments  transversely stepped to form two adjacent parts 40 23 at the
commencement of the flattening of the   25   and 41 with a bolt hole 42
through each. The chord ends.of the struts 17, and the corners of the plate
ends are interfitted as before described, and the bear against the
abutments 15 at the commence-     strut ends are interfitted similarly and
superim- ment of the flattening of the ends of the chord    posed on the
assembly of interfitted chord ends. In members 10. The four chord members
10 and the      this example, two similar square load distribution
fourstruts l8 are thus quickly and easily connected    30   plates 43 are
provided, each with four bolt holes firmly together with very great
resistance to      44, and one is located above, the other below, the
torsional stresses. As the axes of the chords of   assembly the parts of
which are secured rigidly each layer of the space frame lie substantially
in  together by four bolts and nuts (not shown). the one plane, and the
bolts 16 will not normally    Space frames according to the invention will
be extend above the level of the chords of the upper   35   found to be
very effective in achieving the objects layer or below the level of the
chords of the lower  for which they have been devised. Instead of level,
roofing and ceiling material may be easily  elaborate connectors being
required, the nodal applied to the space frame.
connections are effected simply and economically In the modification shown
in FIGS. 4 and 5, a    by bolts equal in number to the chords to be co-
space frame mode is the junction of five chords 24   40   joined, each
engaged by a nut. In most cases all and five struts 25 secured, together
with a load    chord members will be identical, and all oblique
distribution plate 26, by five bolts 27 and nuts 28.  struts or web members
will also be identical, the The chords 24 are similar to the chords 10
before  ends of the chord and strut members being simply described with
reference to FIGS. 1,2 and 3 except  and easily shaped for interconnection.
At a side of in that the flattened and stepped end portions of   45   a
space frame grid where, for example, three the chords 25 are mitred at
their extremities to an  instead of four chords are connected at a node, or
angle of 144 so that the angled outer end edges   at a corner of the
structure where two chords only will abut against the shoulders 29 between
the two  are connected, simple stepped and apertured filler stepped parts
30 and 31 of the succeeding chords.  pieces (not shown) are used for
incorporation in The struts 25 again are similarto the struts 18 of   50
the node assembly in place of the stepped chord FIGS. 1, 2 and 3 except in
that their flattened ends  ends which are interfitted in the other nodes of
the 32, as indicated in broken outline in FIG. 5, are  space frame. mitred
to an angle of [err] for close abutment when      The nodes and/or the
struts may of course be the parts at the node are held by the five bolts
27.  other than round-section tubes; for example angle 



The sides of the pentagon-shaped load distribu-   55   members or channels
with ends appropriately tion plate 26 bear against abutments 33 at the
shaped may be used. The foregoing and many commencement of the flattening
and bending of      other modifications of constructional detail and the
ends 32 of the struts 25.                      design, which will be
readily apparent to persons It will be readily apparent that the invention
is  skilled in the art, are considered to lie within the applicable to a
space frame in which six chords   60   scope of the invention hereinafter
claimed. and six struts are secured together by six bolts, the flattened
and stepped chord ends, and the          Claims flattened strut ends, being
appropriately mitred for maximum resistance to torsional stress.
1. A space frame comprising a multiplicity of It should be understood, too,
that in the con-   65   frame members, e.g. chords (10), assemblies of    3
EP 0187142 B1                      4 and 12 of each chord 10 then, as shown
in FIG. 3  struction of a domed space frame, in which five abut against the
shoulders 13 of the next succeed-      chord members are co-joined in some
of the ing chords, and the side edges of the stepped parts  nodes. and six
chords are co-joined in others, the 11 and 12 of each chord bear against
abutments    struts will be omitted if the structure is to be of 15, at the
commencement of the flattening of the    5    single-layer type; and the
axis of each chord, ends of the succeeding chords 10.
instead of being parallel to the planes of the Four bolts 16 and nuts 17
are used to inter-    stepped end parts, will be at a small angle to them,
connect rigidly the interfitted chord end parts at  depending upon the
curvature of the overall the node, and also to connect the ends of oblique
domed structure. struts or web members 18 and to secure a load   10  The
parts shown in FIG.6areforinterconnection distribution plate 19.
as a node of a space frame in which corresponding Each of the struts or web
members 18 is a length  chords 34 of upper and lower grids have their axes
of round-section metal tube of lesser diameter    in the same vertical
plane, and the axes of the than the chords 10, and has each end portion 20
struts 35 also lie in the vertical planes through the flattened, bent to an
angle to the axis of the strut,   15   axes of the chords. The chords 34,
in this case, are mitred so its sides are convergent at a right angle,
similar to the chords 10 described with reference and formed with a bolt
hole 21. The bolts 16,     to FIGS. 1,2 and 3, each with its ends flattened
and passing through the bolt holes 21, hold the mitred  transversely
stepped to form adjacent parts 36 and side edges of succeeding struts
closely adjacent,  37 at different levels, separated by a shoulder 38, as
indicated in a broken outline in FIG. 2. The load   20   and with a bolt
hole 39 through each. distribution plate 19 is square with four bolt holes
Each of the struts 35, which is of about the same 22 to accept the bolts
16, on which the nuts 17 are  diameter as the chords 34, has its end
flattened, then engaged and tightened. The sides of the load  bent to an
angle to the axis of the strut, and distribution plate 19 then bear against
abutments  transversely stepped to form two adjacent parts 40 23 at the
commencement of the flattening of the   25   and 41 with a bolt hole 42
through each. The chord ends.of the struts 17, and the corners of the plate
ends are interfitted as before described, and the bear against the
abutments 15 at the commence-    strut ends are interfitted similarly and
superim- ment of the flattening of the ends of the chord   posed on the
assembly of interfitted chord ends. In members 10. The four chord members
10 and the     this example, two similar square load distribution four
struts 18 are thus quickly and easily connected    30   plates 43 are
provided, each with four bolt holes firmly together with very great
resistance to     44, and one is located above, the other below, the
torsional stresses. As the axes of the chords of  assembly the parts of
which are secured rigidly each layer of the space frame lie substantially
in  together by four bolts and nuts (not shown). the one plane, and the
bolts 16 will not normally   Space frames according to the invention will
be extend above the level of the chords of the upper   35   found to be
very effective in achieving the objects layer or below the level of the
chords of the lower  for which they have been devised. Instead of level,
roofing and ceiling material may be easily  elaborate connectors being
required, the nodal applied to the space frame.
connections are effected simply and economically In the modification shown
in FIGS. 4 and 5, a   by bolts equal in number to the chords to be co-
space frame mode is the junction of five chords 24   40   joined, each
engaged by a nut. In most cases all and five struts 25 secured, together
with a load  chord members will be identical, and all oblique distribution
plate 26, by five bolts 27 and nuts 28.  struts or web members will also be
identical, the The chords 24 are similar to the chords 10 before  ends of
the chord and strut members being simply described with reference to FIGS.
1,2 and 3 except  and easily shaped for interconnection. At a side of in
that the flattened and stepped end portions of   45   a space frame grid
where, for example, three the chords 25 are mitred at their extremities to
an  instead of four chords are connected at a node, or angle of [err] so
that the angled outer end edges  at a corner of the structure where two
chords only 



will abut against the shoulders 29 between the two  are connected, simple
stepped and apertured filler stepped parts 30 and 31 of the succeeding
chords.  pieces (not shown) are used for incorporation in The struts 25
again are similar to the struts 18 of   50   the node assembly in place of
the stepped chord FIGS. 1, 2 and 3 except in that their flattened ends
ends which are interfitted in the other nodes of the 32, as indicated in
broken outline in FIG. 5, are  space frame. mitred to an angle of 72 for
close abutment when    The nodes and/or the struts may of course be the
parts at the node are held by the five bolts 27.  otherthan round-section
tubes; for example angle The sides of the pentagon-shaped load distribu-
55   members or channels with ends appropriately tion plate 26 bear against
abutments 33 at the    shaped may be used. The foregoing and many
commencement of the flattening and bending of     other modifications of
constructional detail and the ends 32 of the struts 25.
design, which will be readily apparent to persons It will be readily
apparent that the invention is  skilled in the art, are considered to lie
within the applicable to a space frame in which six chords   60   scope of
the invention hereinafter claimed. and six struts are secured together by
six bolts, the flattened and stepped chord ends, and the         Claims
flattened strut ends, being appropriately mitred for maximum resistance to
torsional stress.             1. A space frame comprising a multiplicity of
It should be understood, too, that in the con-   65   frame members, e.g.
chords (10), assemblies of    5         EP 0187142 B1
6 which have ends co-joined at nodes by connect-      the nodal end of each
of the strut members (35) ing means (11-17), wherein, at a node, the end of
includes transversely stepped upper (41) and each frame member (10)
co-joined at that node     lower (40) parts, the upper part (41) of each
being has stepped engagement formations (11, 12)        superimposed on the
lower part (40) of the which engage complementary formations (11, 12)    5
succeeding strut member (35). of overlapping adjacent members (10); charac-
10. A space frame according to any one of the terised in that the
engagement formations at the  preceding claims wherein: nodal end of each
frame member are provided by     the connecting means employs bolts (16)
each a transverse step (13) defining upper (12) and    passing through
registering bolt holes (14,21; 39, lower (11) transverse parts; a frame
member (10)   10   42) in parts (10, 18; 34, 35) superimposed at the
overlapping the lower part (11) of a second       node. member which is
adjacent at one lateral side with its upper part (12), and overlapping the
upper part  Patentansprfiche (12) of a second member which is adjacent at
the other lateral side with its lower part (11); the   15  1. Rgumliches
Tragwerk umfassend eine Viel- connecting  means (14, 16, 17) connecting
zahl von Tragrahmenelementen, z.B, Gurten (10), together each pair of
overlapping upper and       von welchen Einheiten mittels Verbindungsein-
lower parts.                                      richtungen (11 - 17) an
Knotenpunkten gemein- 2. A space frame according to claim 1 wherein:  sam
zusammengefugte Enden aufweisen, worin the frame members (10) are tubular,
each with   20   an einem Knotenpunkt das Ende des Tragrahme- its nodal end
flattened and shaped to form to the  nelementes (10). das gemeinsam in
diesem Kno- said transversely stepped parts (11, 12), the upper  tenpunkt
zusammengefugt ist, abgestufte Ein- face of the lower part 11 being
substantially in the  griffsgebilde (11. 12) aufweist. die in komplemen-
same plane as the lower face of the upper part 12.  tire Gebilde (11, 12)
von Oberlappenden angren- 3. A space frame according to claim 2 wherein:
25   zenden Elementen (10) eingreifen; dadurch the axis of the frame member
(10) is sub-       gekennzeichnet, daS die Eingriffsgebilde am Kno-
stantially in, or parallel to, the said plane.   tenpunktende ledes
Tragrahmenelementes mit 4. A space frame according to either of claims 2
einer Querstufe (13) versehen sind, die obere (12) or 3 wherein:
und untere (11) in Querrichtung verlaufende Teile each tubular frame member
(10) has abutments   30 - definiert bzw. begrenzt; daB ein Tragrahmenele-
(15) at the commencement of the flattened end     ment O(0) den unteren
Tell(11) eines zweiten, auf (11, 12) thereof; and
der einen Seite seitlich angrenzenden Elementes the sides of the said
stepped parts (11, 12) bear  mit seinem oberen Teil (12) Oberlappt und den
against the said abutments (15) of succeeding     oberen Teil (12) eines
zweiten, auf der anderen frame members (10).                         35
Seite seitlich angrenzenden Elementes mit sei- 5. A space frame according
to any one of the    nem unteren Teil (11) Oberlappt; und daB die preceding
claims wherein:                         Verbindungseinrichtungen (14, 16,
17) jedes Paar a shoulder (13) extends between the trans-      von
Oberlappenden oberen und unteren Teilen versely stepped upper (12) and
lower (1 1) parts,  miteinander verbinden. [err]
40     2. Riumliches Tragwerk nach Anspruch 1, 



the extremities of the said stepped parts (11, 12)  worin: of each frame
member (10) bear against the said     die Tragrahmenelemente (10)
rohrenformig shoulders (13) of the succeeding frame members    sind und
jedes ein Knotenpunktende aufweist, (10).
das abgeflacht bzw, abgeplattet und zu den 6. A space frame according to
any one of the   45   genannten in Querrichtung abgestuften Teilen
preceding claims wherein:                         (11, 12) geformt ist und
die obere Fliche des the said frame members (10) consist of chords
unteren Teiles (11) im wesentlichen in der glei- of the space frame; and
chen Ebene gelegen ist wie die untere Fliche des an assembly of oblique
strut members (18)       oberen Teiles (12). convergent to a node have ends
(20) secured   50    3. Riumliches Tragwerk nach Anspruch 2, thereto by the
said connecting means (16, 17).    worin: 7. A space frame according to
claim 6 wherein:    die Achse des Tragrahmenelementes (10) im the nodal
ends (20) of the strut members (18)   wesentlichen in oder parallel zu der
genannten are flattened, mitred and secured by the connect-  Ebene
verliuft. ing means (16, 17) in adjacent abutting arrange-   55  4.
Rgumliches Tragwerk nach Anspruch 2 oder ment.
3, worin: 8. A space frame according to claim 7 wherein:   jedes
r6hrenformige Tragrahmenelement (10) each strut member (18) is tubular with
an       Widerlager (15) am Beginn seines abgeflachten abutment (23) at the
commencement of its          Endes O11, 12) aufweist; und flattened end
(20); and                      60     die Seiten der genannten abgestuften
Teile (1 1 the connecting means (16, 17) secures on the    12) gegen die
genannten Widerlager (15) von nodal ends of the strut members a load
distribu-  aufeinanderfolgenden   Tragrahmenelementen tion plate (19)
having sides bearing on the abut-  (19) anliegen bzw. sich gegen diese
abstutzen. ments (23) of the strut members (18).               5.
Riumliches Tragwerk nach einern der vorher- 9. A space frame according to
claim 6 wherein:   65   gehenden Anspruche, worin: 4    ts
I ~~~~~~~~~~~~~~~~~~~~~~~~1|11111 111111 11111 11|111 111|11 C  L  M   S* 7
EP 0187142 B1                        8 sich eing Schulter (13) zwischen den
in Quer-      cent 3 un c6te lat6ral par sa partie sup6rieure (12) richtung
abgestuften oberen (12) und unteren (11)    et recouvrant It partie
superieure (12) d'un Teilen erstreckt und
second organe qui est adjacent a I'autre c6te die Enden der genannten
abgestuften Teile (11.     lat~ral par sa partie inf6rieure (11); 12) jedes
Tragrahmenelementes (10) gegen die    5      les moyens de connexion (14,
16, 17) connec- genannten Schultem (13) der aufeinanderfolgen-       tant
ensemble chaque paire de parties superieure den Tragrahmenelemente (10)
abgestutzt sind.         et inferieure se recouvrant. 6. Riumliches
Tragwerk nach einem der vorher-        2. Structure tridimensionnelle selon
la revendi- gehenden Anspriche, worin:                           cation 1
o.O: die genannten Tragrahmenelemente (10) aus   to       les organes de
structure (10) sont tubulaires, Gurten des rumlichen Tragwerks bestehen;
und         chacun ayant son extr6mite nodale aplatie et eine Einheit von
schrigstehenden Strebenele-         corifiguree pour former lesdites
parties transver- menten (18), die zu einem Knotenpunkt hin kon-
salement fchelonrnes (11, 12), la face sup6rieure vergieren, Enden (20)
aufweist die daran mittels     de la partie inferieure (11) etant
sensiblement der genannten Verbindungseinrichtungen (16,17)   is   dans le
meme plan que la face inf6rieure de la befestigt sind.
partie superieure (12). 7. Riumliches Tragwerk nach Anspruch 6,
3. Structure tridimensionnelle. selon la revendi- worin:
cation 2 oCi: lie Knotenpunktenden (20) der Strebenele-            I'axe de
l'organe de structure (10) est sensible- '>nte (18) ageflacht. gegehrt und
mittels der   20   ment dans ou parallble audit plan.
e-4erbindungseinrichtungen (16, 17) angrenzend           4. Structure
tridimentionnelle selon l'une des anliegend angeordnet sind.
revendications 2 ou 3 ob: 8. Raumliches Tragwerk nach Anspruch 7,
chaque organe tubulaire de structure (10) a des worin:
aboutements (15) au commencement de son jedes Strebenelement (18)
r6hrenformig mit   25   extrdmitd aplatie (11, 12), et einem Widerlager
(23) am Beginn seines abge-           les c6t6s desdites parties
6chelonn6es (11, 12) * flachten Endes (20) ist; und die Verbindungsein-
portent contre lesdits aboutements (15) d'organes richtung (16, 17) an den
Knotenpunktenden der        suivants de structure (10). Strebenelemente
eine Lastverteilungsplatte (19)        5. Structure tridimensionnelle selon
l'une quel- befestigt, deren Seiten gegen die Widerlager (23)   30   conque
des revendications pr6cedentes oCi: 



der Strebenelemente (18) abgestutzt sind.              un epaulement (13)
s'tend entre les parties 9. Raumliches Tragwerk nach Anspruch 6,
superieure (12) et inf6rieure (11) transversale- worin:
ment echelonn6es, et das Knotenpunktende jedes der Strebenele-
les extr6mites desdites parties 6chelonn6es (11, mente (35) in Querrichtung
abgestufte obere (41)   35   12) de chaque organe de structure (10) portent
und untere (40) Teile aufweist, wobei der obere      contre lesdits
epaulements (13) des organes sui- Teil (41) jedes Strebenelementes den
unteren Toil    vants de structure (10). (40) des darauffolgenden
Strebenelements (35)          6. Structure tridimensionnelle selon l'une
quel- Oberlagert.                                          conque des
revendications pr6cedentes ou: )10. Raumliches Tragwerk nach einen der vor-
4o      lesdits organes de structure (10) se composent Ujergehenden
Anspruche, worn:                          de cordes de la structure
tridimensionnelle; et die Verbindungseinrichtung Bolzen (16) ver-
un assemblage d'organes formant entretoises wendet, von denen jeder
fluchtende Bolzenlocher      (18), convergeant en un noeud, ont des extr6-
(14, 21; 39, 42) in einander am  Knotenpunkt         mit6s (20) qui y sont
fixWes par lesdits moyens de uberlagernden Teilen (10, 18; 34, 35)
durchsetzt.   45   connexion (16,17). 7. Structure tridimensionnelle selon
la revendi- Revendications                                       cation 6
ou: les extr6mit6s nodales (20) des organes for- 1. Structure
tridimensionnelle comprenant une      mant entretoises (18) sont aplaties,
biseaut6es et multiplicite d'organes de structure, comme des   so   fixees
par les moyens de connexion (16, 17) en cordes (10), dont des assemblages
ont des extr6-     agencement d'aboutement adjacent. mites cojointes a des
noeuds par des moyens de         8. Structure tridimensionnelle selon la
revendi- connexion (11-17), oui, A un noeud, I'extr6mite de   cation 7 ou:
chaque organe de structure (10) cojointe a ce          chaque organe
formant entretoise (18) est tubu- noeud a des formations 6chelonn6es
d'engage-   55   laire avec un aboutement (23) au commencement ment (11,
12) qui engagent des formations com-       de son extr6mit6 aplatie (20);
et plementaires (11, 12) d'organes adjacents (10)        le mayen de
connexion (16, 17) maintient sur recouvran-s;
les extremit6s nodales des organes formant caract6ris6e en ce queloes
formations d'engage-    entretoises une plaque (19) de distribution de la
ment a l'extremite nodale de chaque orgene de    60   charge ayant des
c6tes portant sur les aboute- structure sont formdes d'un echelon
transversal      ments (23) des organes formant entretoises (18). (13)
definissant des parties transversales sup6-       9. Structure
tridimensionnelle selon la revendi- rieure (12) et inferieure (11);
cation 6 ouC: un organe de structure (10) recouvrant la partie
I'extremite nodale de,chacun des organes for- inferieure (11) d'un second
organe qui est adja-   65   mant entretoises (35) comprend des parties
sup6-    9               EP  0187 142 B1                     10 rieure (41)
et infdrieure (40) transversalement       on emploie, pour le moyen de
connexion, des 6chelonndes, la partie superieure (41) de chaque     boulonr
(16) chacun traversant des trous de 6tant superpos6e sur la partie
inferieure (40) de   boulon en correspondance (14, 21; 39, 42) dans
l'organe formant er.tretoise (35) qui suit.         les parties (10, 18;
34, 35) superpos6es au 10. Structure tridimensionnelle selon l'une    s
noeud. quelconque des revendications pr6cedentes cCu: 10 15 20 25 30 35 40
45 50 55 60 65    


