Modul ar Construction The present I nvention relates to the ul ar
construction of-structures which conprise a network of inte dﬁﬁecﬁ%ﬂk7

struts and nay be conveniently built up froma plurality of nodul ar.

co ents. Such 5. structures have becone increasingly popular for t}
roo g large areas such as war€houses, stadiuns, public open space,

shopping halls and the |like as they may be fashloned to span large areas _~

wi thout central support- ing colums. Such structures may be either | oad o~
10. bearing or prinmarily decorative and haye the capacity to form space
frames which clear span in tw directions. Typically such structures are

built up using a plurality of stanqﬁ; { rre%lg qmponents. The
conmponents may conprise a pIuraI|ty—égl3ioﬁgg¥é§£éﬁ%g£s 15. held in
spaced rel ationship to one another by a plural- ity of connectors whereby

to forma network of intfhe Sdnan! ethwddiilch MIERIQHS IR fadihi ng the
connectors and struts to one aTH%her have been pr.oposed but none 20. have

proved entirely saf PR ERYGTiPn ORARIF AT a

secur e -connecti on of ﬁd@ﬂt@drﬁaé&ﬂﬁl@ﬁd&:ﬁmﬁ (th MBABe tvmasadltay For this

reason it would b [ fer b mer tools. to usabl e faor conn ti.ng

t he 25. el ementgb ﬁn%ﬁ naet Wlﬁ‘ﬁ’ ofdm%ﬁ%e &ﬁ?ﬁ}?&q on St d

preferably f%cllltsﬂxNQ#wKRSChaYﬁ bﬁcqma%ﬂpqneaaIngkyubdﬁukanfo§ﬂﬁoof1ng :

aligning and self § rdtdyk Jﬂéﬁ”é%“ﬂé&éﬁ&ﬂ%ggﬂié?%ﬁiﬁ?é ods
! | ese res ect

30. have not proved entirel satlsfactoc%/ In a
space, shopplng halls and the like as they may be

fashioned to span large areas without central support-
.ing columns. Such structures may be either load

10. bearing or primarily decorative and have the capaciﬁy :
to form space frames which clear span in two directions.

Typically such structures are built up using a
plurality of standard or modular components. The
components may comprise a plurality of elongated struts

15. held in spaced relationship to one another by a plural-
ity of connectors whereby to form a network of inter-
connected struts. |

Numerous means of joining the connectors and
struts to one another have been proposed but none

20. have proved entirely satiSfactory.

The connecting means should provide for a secure
connection of adequate strength which is easy to
assemble. For this reason it would be preferable
for power tools to be usable for connecting the

25. elements to form the network.

In addition the connection should preferably
facilltate erection of an array in situ and thus
be self aligning and self supporting.

Previously proposed modular building methods

30. have not proved entirely satisfactory in all of these

respects.



'—2-‘ It ts an object of the present invention to provide, in one enbadj nent,
a structure formed froma plurality of nodul ar conponents. Accord
fhis-i-nvention, we provide a three 5 di nensi onal space frane st
conprising a pI ural - ity of elongated tubular struts or ties connected.
t*eget her at their ends through a plurality of connec- tors, each connector
conprising a body having in its surface a plurality of screM/threaded
bares, 10. the axes of which intersect an@ are inclined to each other
and the end of each strut or tie, which is connected to the end of another
strut or tie, having anléndspascebpecti dédthetprasesii ixthzasmga:Mi ch
receives a bolt, theigkl BavLAE ambsa Smedl I ch @Efécéug:e £

i nsi de of the end pi ece, ~and a_shank is screwed I nto one 5? the
screw t hreaded bofe®lyFadisyopty H%dﬁ%ﬁﬁe‘é?‘ﬁi’%n?%t‘ﬁol d the end face on the

strut or tie in mating aagagaﬁmgt tol this henveseion, the mfdnRid of ﬂl%é

surroundi ngsthe b : is screwed, . and e trut
or tie having an gbggégagng? : aggsfﬁﬁT gf%%%ﬁ et?ﬁ@%ﬁﬁfﬁﬂ%ﬁﬁaq bl e
an inplenment to bétéfngégedlomahethUhehdrostru'esb@ltttie)s regratecttdd bolt and
screw it into thetl Bﬁhe‘2.5at their egé‘fihtﬁféﬁ'v%hoé ;51&#1?1’2’1:[};1 P cfbr{rﬁg:ere‘j

end piece at each of its ends, the passage endin h the end piece.
Each end- pi ece nayob&- |ﬁ?@BrﬁPnRF?H°¥h%°?%ﬁi§hH%raoP°4YmP%K#Qﬁ 8 tie or a
separ abl e portionitbesapfacéha pxucabdtysSof f Sctewlthiteadsdl-nods, piece may

Surface whi 08 apehe’ pREE 82 unfaletnble 00T oRY RS UL e S 0 et o 1
end- pi ece muy be Pshatd Bpdatbearérdyobfeawlysstunt nery §iml ueeich sisseve .
portion extendi NJconnected to the end of another strut or tie, having
an end piece providéd with an axial passage_whidh
receives a bolt, the bolt having a head,.which acts
15. against the inside of the end piece, and a shank,

which is screwed into one of the screw threaded bores
of one of the connectors to hold the end face on

the strut or tie in mating engagement with the face
of the connector body surrounding the bore into which

20. the bolt is screwed, and each strut or tie having
an access port in its wall adjacent the end piece
to enable an implement to be engaged with the head
of the bolt to rotate the bolt and screw it into
the bore.

25. . Each strut or tie may have a tapered end piece
at each of its ends, the passage éxtending through
the end piece. Each end-piece may be integral with
the remainder of the strut or tie or a separable
portioﬁ thereof. The external surface of the end-

30. piece may be of a substantially conical, domed or

_othér substantially smooth external surface which

tapers toward an outer extremity or nose. .
The tapered end-piecé may be formed in a variety

of ways and may include a sleeve portion extending



3 into the tubular strut or tie with the tapered portion extending
I'ongi tudi nal | y beyond the holl ow section. The end-pi ece and tubul ar strut
or-tie may be secured to one another such as by wel ding, screw threads,

her means sui‘table for the securenent and consisteht with

adhe es or ot
t he rials of which the respect- ivé pireces are conposed. The _
end-p e' is preferably machined froma solid bl ock. -Preferably the inner

- face of the end-piece 10. is funnel -1i%e3 and angl ed toward the bore.

this means the end of a bolt being fed through the bore fromw thin the

5 .
&

By

strut menber is igitoeched tubudad skeubooe bnenWightbheeb;péagdlpbatiog_the
insertion of the,Qql ih%fﬁbh@it%&&ﬁal rSQ%Sha EH?.EHE?S%'L%E@ﬁ&ﬁ- I nner
ows “a powered-wrench or Tike 0

face of the end-piece a

t he assenbly of

portion adapt ed tlo0 on@Cainb@ heke shiedd agf biyheel@ihgandcietcenpdads,

of a redu%gd Si
shank but “fot t

housed withint

ool
end~pdegee angy &uBpABFy StREutheretdéenparysbe secured

e used in

portion

ze.rel.ative to bhe.flrst orti E_a d.adg ted to receive the

RANESIYeS! OFhQtHGF: MepRS SHABABLBOFPFofPBePRGURBRPEF oned

outwardly of saiatdf icomsigdenitowith. ¢hecinaseritdst b€ ehiieh ehéreespgctF nose
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tht ndirng thtoug e

he first Sortlon he shank ext
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surface of the
outer face“:-

15.
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means the end of a bolt being fed through the bore
from within the strut member is directed toward the
bore opening thereby facilitating the insertion of
the bolt into the bore. Moreover, the funnel-like
inner face of the end-piece allows a powered wrench

-or like tool to be used in the assembly of the

20.

25. .

structure.

Preférably the bore comprises a first portion
adapted to receive the head of the bolt and a second
portion of a reduced size relative to the first portion
and adapted to receive the shank but not the head
of the bolt; the second portion being positioned
outwardly of said first portion, i.e. closer to the
outer extremity or nose of the end-piece. Thus
the head of the bolt may be at least partly housed

" within the first portion with the shank extending

30.

through the second portion and longitudinally outwardly
of the strut member for threadedly engaging a connector
according to the invention.

The outer surface of the end-piece may be in

" the form of a cone. Conveniently the outer face

is in the form of a truncated cone whereby the nose
terminates in an annular mating face. The surface
of the mating face may be substantially planar with

second.
portion and | ongBchdned EFoBuendrdif BRocke strut nmember for threadedly '



‘is in the formof a truncated cone whereby the nose ternminates in an
annul ar mating face. The surface of the mating face may be substantially

,planar with <4- the plane extending substantially normally of t e
—longitudinal axis of the strut nmenmber. Each access port may be T
substantially circular, oval or other tonvenient shape. Convenie t he 5.

access port is of a teardrop | i ke shape with its |onger axis extending
akgpg the strut nmenmber. The broader end of. tghe teardrop may face toward the
nearer end-piece of the strut. To mnimze the reduction in strength of the

10. . strut or tie,the access port should be of the snal]est practicable

st ze. The radius e laae,PYBRALAE BHBHERt SAbLE nOPTRLifoh Siped

access port nmay ademgdituglipalieamtbyofatienatiyt|memeert han that of the bolt

head to be proj ected theaugh LRE.00RSy Liay be substdKELELRPSSs PAITITRY be
r 3 eal & 1 he por e

provided with a cover. e cover p era S T O mnimz
" noi sture access. PY@lcorerthay carvephentoshape.a envemienthyiviig ently

formed fromgiet al adcedReport REASE ﬁstgﬁi'&f:b?| $ik&€0shape with DEsstruts or
ties may be fornmed froma Var|e¥§ 8{ material s |ncLud|&g.steel, st ai nl ess
steel, plastics ant®™EPEPRrEnS*TREGEAE; 22°BF FRR 7 FEPT VPO petRP upon a
nunber of factors broaldedi egdt bé thacteandobdpthaysfacet towsrdnché heeaisst r ed
strength charactegnngqgceZQf the struiien steel conponents are enpl oyed
they may be protected against corrosion by gal vanising, painting, powder
coating and other coati A§smipipigeabhe EeducCtéPRectRoFtIRUGtR oOEutRt antially

10. strut or tie the access port should be of the smallest
practicéble size. The radius of curvature of the
broader end of a teardrop shaped access port may
accordingly be only marginally larger than that of

_ the bolt head to be projected through the bore.

15. : : The access port méy be provided with a cover.
The cover preferably seals the port to minimize
moisture access. The cover may take the form of

- a grommett conveniently formed from metal, rubber
or plastics materials. |
- 20. The struts or ties may be formed from a variety
of materials including steel, stainless steel, plastics
and aluminium. The choice of material will depend
upon a number of factors”including'the function of"
the structures and the desired strength characteristics.

25. When steel components are employed they may
be protected against corrosion by galvanising,
painting, powder coating and other coatings.

Preferably each connector body is substantially.

. symmetrical in shape. Substantially spherical bodies

30. are preferred although faceted spheroids and other
shaped bodies may be used. The size of the body.
with respect to that of the strut members may be
varied considerably. The extent of variation may
be influenced by such factors as the number, angle,

35. length, and diameter of the threaded paséageways
and the'weight cost and structure of the body.



symetri cal in shape. Substantially spherical bodies 30. are ﬁrefenred

although f acet ed spheroids and ot her shaped bodi es may be used. .= The-size

of th; -ody with respect to that of the strut nmenbers may be .varied C .
consi ilgFably. The extent of variation may be influenced by such factors as,”
t he nx~-¢r angt e, 35. | ength, and di'aneter of the threaded passageways b
and t he meight cost and structure of the any The angl es between the-

passageways in any one connector nay be varied to suit the geonetry of thewf
desired structure. The connector body nay be hO||OM/Or substantlally 5.

solid and may be convepi ent f or ned fro stee I ym _stainless st ee
or plastics naterial seﬁ"ﬁl “%’1 & 955 Ipaglsalggyagﬁy YPafP¥cdPEr applic-
ation is dependemnngm:mzamam’rber war:r:lfeeﬂctt@r suitclthe ggomedtrgeoifr dtie

structural strewgggl_égp W Agor applic- 10. ations, conpatability with
ot her conponents, he I|ke he outer surface of the body may be

facetted in the regi oifi¥ GRNPEGEEE, §€W§y§wﬂbbﬁr@P#&@Wa°§u§§P§ﬁﬁntPéﬂﬂy
pl anar mat§ng swdmre aﬂmlﬁayew d&ﬁﬁﬁe&ﬂ.@i\ﬁ)&.y FormedAfeownkeeehqre or

count er-si nk may._he prOV|de trance t ¢h _passage

facilitate natlﬁﬁp e Fh@‘@gﬁﬁgbt% gn g?ﬁ%ﬁ §P§ WE'a"¥|‘1e mat i ng
surface may be. mmmuop o watea ivailt tfonr any paumttieulbor eappldéc-t he
mating surface ngydie 1@'&%‘5&&&%&”%0#% numbdr! %%e th:tBQ‘é Eﬁ@iudhﬂg

structure accordlng to thé inventi on the nose of trut or tie may
abut a connect ort qr¢%§+€94<§§ﬂ¥ﬁtH§%%’ﬁéﬁ§@§$ﬁt1&d§ﬁ§d9Ptﬁ&9rbépPﬁﬂ€r-
posed bet vi®n t het iddnst compatabdld tiyheittndetles’ components, and

the 1like. o .
The .outer surface of the body may.be facetted
in the region of the passageways to provide a substant-
ially planaf_mating.surfaceaabout each péssagewéy.
15. A counter-bore or counter-sink may be provided at
the entrance to each passageﬁay to facilitate'mating
between the connector and a strut member.  The méting
surface may bchonvenientlY provided within the counter
bore i.e. the mating surface may be below the outer
. 20.  surface of the body. ' '
In a structure according to the invention the
nose of each strut or tie may abut a connector.
In an alternative arrangement a spacer may be inter-
posed between the strut or tie and the connector.
25. Preferably the spacer is in the form of asleeve having
an internal diameter sufficient to allow free passage
- 0f the bolt therethrough. The external surface



"25. . Preferably the spacer is in the formof asleeve having an internal
dianeter sufficient to allow free -passage of the bolt therethrough.
- The, external surface of the sleeve nay be of the sane cross secti 'I’i‘a
"’,\sh‘.ape as that .of the strut. Preferably the sleeve is substantially O/,
syl indrical. The end faces of the sleeve may forma conplenmentary 5 angle
with the faces of the connector and strut gith which they are to abut. The
nese of the strut menber may be substanti y planar with the plane being
subst anti al | y n@fnhheteeNeé fandiet i e SAESCIgHk sefgievrleFhdPet he sl eeve
are preferably la® sh&sp cfultRéagizurl. | yp¥d ferablyWwehd sleevel phasubsiagtially
substantially n%ﬁr’ﬁhr.ti%atlhe | ongi tudi nal axis whereby to nest against the
nose. I n one arrangenent a count er - bor tglrﬁ cgunter-si rg)k na\ﬁye be grovi'ded in
the nose of the end-pi ecé*fof¢ é@&F%i‘?fg e SERTDMAY SPER VA SPAPATRMI FANce .
with the inverft iaogle Mg.th the faceghef ofid soahectomiaad- Borut oritbowpidy - si nk
in the connect oknha@pdiw taossuttBy each be dinmensioned to receive a separate

d f f th I : ' D : - Si
0 al [ovi at e the bondi ng Acme.af FRY TS Rhfed i OBF sl pRRa Y scrve

structure accor 8LARRE 'itRethe,RIdne obeingh Supprantially BT, itOn PRt ween t he
end faces and | apggitidiinall weld. ofhé hendslfaews gh\theashedm alranpesdztablhe

Sl eeve Ry D 1236 diskaROIPARCRLafer ISIE! DRI ARAKCHe Y AnBLISLAANYVE

arrangement the sleeve na i,i( dtot e strut _such as by

wel di ng or adheB8PTR¥L o, B8 Landdth 3P nERIT Ve °8) ReRk TRy RR med as
an integral parpose.tHa Sne (ATZANdepRRt: & cpanter POXLr QN RIRNFET ALK MAFve may
‘appear as an exbenstcvidel imehneoseséfof tBec8Au{PiR%R. for receiving one end
©of a sleeve in accordance with the invention.
15 - The optional counter-bore or counter-sink in the
connector and/or nose may each be dimensioned to receive
a separate end face of the sleeve. _
. The use of counter-bores or counter-sinks may serve
_to alleviaﬁe the bending and sheer forces on the bolta in an
20erected structure according to the invention.
The rims of intersection between the end faces and
longitudinal wall of the sleeve may each be chamfered.
The sleeve may be a separate compconent as described
above. In an alternative arrﬁngemént the sleeve may be
25affiged to the end of the strut such as by welding or
adhesiveé. In yet another embodiment the sleeve may be
formed as an integral part of the strut end piece. In this
'-arrangement-the slaeve may appéar as an extension of the
nose of the end piece. ' -
30. The bolt provided in accordance with the invention may
. have a partly or fully threaded shank. The head of the bolt
may be shaped to receive a spanner or similar tool.
Preferably the he;d'iSISﬁbstantially cylindrical with a-
socket provided in its top face. Such an arrangement
35facilitates tightening of the bolt using a wrench with a
complementary stud and a uhiversal joint, the shank of .the
wrench projecting out of the strut through the access port.
The shank of the wrench may be fitted with a handle for manual
operation or may be coupled to an impact drill or similar
Lopower tool for rotation of the bolt.



30. - The bolt provided in accordance with the invention may have ‘a .
partly or fully threaded shank. The head of ‘the bolt nmay be shaped to

receioe a spanner or simlar tool. Preferably the.head is substantially
cylingeikcal with a socket provided in its top face. Such an arrangenent W

uni versal joint, the shank -of the wench projecting out of the’
ough the access port The shank_pf the wrench may be fitted V\nth\d'
handl e for manual operation or nmay be: coﬂgl ed to an inpact -drill or simlar

40power tool for rot atlogl\?}%h%q%bm% ezAmfa&T%fsos%ﬁl gpgvm?ég)q may al so

be provided-in accordanc erably in
the form of arfCGOFRMRFAMLER Fh iwensiond ThSnPYNRES 6%??#31%& LyutBt hane,
Tu-ber, neoprame Gormtdfernr @sring whigh dedyo bealbbondd fxbwrebdstomemiase, the

seal i ng rfenberpofiwréwal’xﬁungulﬂé‘r S%B{Sr@:ﬁe tofi»eobﬁéé R4 E8RtL hh@faeﬁ@bf&‘ t he

strut. The_inn e nose and,t tting inner h sI eeve
or other cofn (??Sf are ﬁf’etla?a% Eﬁﬁfﬁ'réqt fa 1 esé"e'ﬁ?‘l“‘% "r?éarrﬁ !%‘
conveni ent |y 19 she haldd adiaeent tthe vosel ofothe $uuted. Tihclnnea F—'h@ rrerrber
may firstly sefvenéhmselapasehefabattihdoinnee sim s lt;ieaeleenga @3‘ a barrier

to moisture Mdhati dAlcBY 4He dlebrifl) Noantliad 0 Bhe SedilibgW SILL.

The sealing ne secon serve e pur pose .0 the bolt in
place in the é‘ﬁﬂbﬁﬁ' "t%’ecgt‘t’ﬁ'?"%ﬁ 8r B8 S ETFEGE nEHt AR ttﬁet‘f%" Ffnector. A

second seal R@fomweder nmay optionally be provided between the connect or and
the sleeve. Preferabl yng ¥9&ﬁd mehBét Hhyl 219N \seridceitd PurPgsarser in

thi s | ocat | on %%%P%‘{ r ht%rncg?l'ng 3 %&gﬁ#g&bou%ﬁ@%#&%bmwge the sl eeve is

integral with € provi ded
migrating along the bolt to the 1nter;or of a hollow strut.

The sealing member may secondly serve the purpose of holding
15the bolt in place in the end of the strut prior to engagement
with the connector. :

a second gsealing memher may optionally be provided
between the connector and the sleeve. Preferably a void
is created to receive the sealing member in this location

. 20by chamfering the neighbouring rims. Where the sleeve is
integral with the strut a single sealing member may be provided
between the connector and the sleeve.

A seat or washer may be provided for the bolt in
accordance with the present invention. The seat or washer

25may be adapted to receive the shank of the bolt or internal
diameter of the washer may be sufficient to allow passage
of the shank or the bolt but retain its head. The washer
may be positioned between the head of the bolt and the inner
face of the end piece. The washer or seat.may be of greater

30diameter than the bolt head. The washer may be of a hardy
material to reduce wear. For example the washer may be
manufactured in a high tensgile steel.

In use, the assembly of the elements provided by the
invention may be effected slmply and posxtzvely as wxll now

3%e described in relation to one preferred embod:.ment. _

The bolt’is inserted head first thrcugh the access
port with the head'being directed up ‘the tube away from the
adjaceﬂt'end-piece. When the bolt is wholly within the tube
the tube is angled for the bolt to fall by gravity through

4Othe bore.



the bolt in accordance with the present invention. The seat or washer,

be adapted to receive the shank of the bolt or internal diameter of t
*wagher may be sufficient to allow passage of the shank or the bolt buty
yetain its head. The washer may be positioned between the head of the bolt
and the inner face of the end piece. The,washer or seat may ‘be of greater
30°%di anet er than the bolt head. The wasKgr may be of a hardy nmaterial to

r&duce wear . gxmeg_ %pe %(@tsgg lrr@yég%trrg gf&c% rg ?r%dawggc l}tt‘?@s' | e

steel. In use assenb Ne- el Bhent s eg Inventi on may
be effected si mSF‘9 W%@EF?FVQ JRESIHHAN OfofhgPAlE - deltiensediv et ¥ elthei on
to one preferredaehbodiayebe. pldvedbatbund thesehdmed dfeabe fbalxt prhoousph t he

access port Wtfitkhﬁnéﬁ%‘ioheim qhgeg,gdaqugget he tube avvay fromthe adjacent
end-pi ece. en the bol

t t he tube be |s_.an
the bolt to fdll by grav y t%ub% é’iﬂcﬂ%g ByPE. the pfﬁﬁr Fl‘ﬁ?k ‘% ?gﬁhen
present may be Postii GWedbert Hisn tharekih¢aptured withint bhe feoget | ofheof t he
‘bolt. Alternatistedve Men&asﬁerceaayvae tmbagﬁd:ﬁdauedsﬁm @hank wafeniche bol t

~prior toits in | aced

. over the protr u%ﬁééééﬁ: &&ﬁ: gg bolfh.e |°§h'?ﬁer‘§% ot Eh?lg}#e c\i/qm thin
the bore. The shée ledt ﬁ@n“bl"&‘eéﬁtcﬂfe‘r“'t'hei'?ﬁ 2ol A "sbr?aHR S a wrench
engages the sdOkntered tintohthel deShredifamsagavdayiofl hbewemeictos awlpl ed to
an inpact drill ¢ne ThAShaekedd pyhndOinpalcs wéwhertedehcfa& the dasiasad

passageway of th onnect or and t b agt wrench to
engage t he threagsto? PAREAPR sYage q‘ﬁ% ereQ/'t ﬁgf Ji)e@:)a’rz'ftlﬂ’>1<eed to the

connector. A nefARRECTOF-| eﬁ%ﬁﬁéc@%d@ﬁ-‘ﬁ?%“?ﬁa‘-}?dbétmts maY be
built up following the above described procedure by affixing

15a plurality of struts to each connector. .
o The present invention will now be more fully described
with reference to the accompanying drawings. It should be
undérétood, however, that the following description is
illustrative only and should not be taken in any way as
20superceding -the generality of the preceding description.

In the accompanying draw;ngs Figure 1 is a cut-away
view of one possible form of elemtns according to the present
invention.

FPigure 2 is a schematic representation of one

25possible form of network incorporating an embodiment of a
structure according to the present invention.
_ Figure 3 is a perspective view of an embodiment of the
structure according to the present invention.
In more detail Figures 1 to 3 illustrate a structure

‘ between the connector and the sleeve. A seat or washer may be provided for -
Qélﬁy

30according to the present invention comprising a plurality of
' connectors 1 from which extend a plurality of elongated strut
members 2 in a variety of networks. An example of such a
network is jillustrated in Figure 2.
The elongated strut members 2 include an access port
353 to assist in the assembly of the elements provided by the
invention. The elongated strut member 2 incl&des a tapered
end piece 4 at each of its ends. The end piece may be secured
to a hollow section of the elongated strut member in any
suitable manner. The end piece 4 includes a bore 5 adapted
4o receive a bolt §. The bolt 6 thus extends longitudinally



built up fol | owi ng the above described procedure by aff| xi ng 15a pI urality

of gstruts to each connector. The present invention will now be nore fully
deg ed with reference to the acconpanying drawi ngs. It should be o
undet syood, however, that the follow ng description is illustrative only B

broul d not be taken in any way as 20superceding the generality of the 4
“preceding description. In the acconpanying drawings Figure 1 is a cut-away.

vi ew of one possible formof elentns accordi'ng t.o the present invention. &
Figure 2 is a.schematic representation of one 25 possible form of network

i ncorporating an enbodinent of a structure according to the present

i nvention. Fi gur@utwaEdly (Erepcthe \@longared skrwhteambamit2of the structure

T Ust rate & Strypbur or 30 apeordimeto {he oy 2%11’5%5:?5’ ot i sing &
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each of its endaoTﬂm&:ﬁ&bp&aﬂﬁb%m:ﬁEﬁtﬂﬂh&O na tidld @urSRdd on of the
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t hreadabl y connected to a threaded passage connector
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7. The inner rim of the nose and the abutting inner
rim of the sleeve 7 are recessed to prov1de a void
for the O-ring 10. '

As

15. A washer 11 is provided between the head of

the bolt 6 and the base_of the bore 5.

' 'Finally it is to be undefstood that varioue
alteratieps, medifieatiens_and/or additions may be
'ihtrOduced into the constructione and arrangements

_20. of parts prevzously described without departlng from
~ the Splrlt ‘or ambit of the invention.
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‘of the connector

Is faceted around the threaded passége to provide a

substantially planar mating surface for the passage 7 or elongated strut o

menber 2. A sealing nenber 10 in the form rovi ded 10. oh. ]
*the shank of the bolt 6 and is posi tioned nﬁ “l{gﬂ clal(rof-the end pi@ :
n

4 aMd the passage sleeve 7. The inner fim

e nose a he abutting

inner rimof the sleeve 7 are recessed to pro tﬁe a void for the Oring
157~ A washer 11 is provided between the head of the bolt 6 and the
bage of the bore 5. Finally it is to be undg 9 d that various

alterations, nodifications and/or additions

e.introduced into the

constructions and arrangenents 20. of parts previously descri bed wi t hout

departing fromthe
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space frame structure conpri sing ity of elongated
tubul ar struts or tice9oEdsiest édrtygethey @ ?h%wﬁa@mg

st‘{‘:m]cﬁfgﬁta"%lsur ality
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face of the connector body

10.

15.

20.

25.

30.

or tle, haV1ng an end piece provided with an
axial passage which receives a bolt, the bolt having

a head, which acts against the inside of the end

piece, and a shank, which is screwed into one of

the screw threaded bores of one of the connectors

to hold the end face on the strut or tie in mating
engagement with the face of the connecter body sur-

rounding the bore into which the bolt is screwed,

and each strut or tie having an access port in its

wall adjacent the cend piece to enable an implement
to be engaged with the head of the bolt to rotate

the bolt and screw it into the bore.

2. ' A structure according to Claim 1, wherein
each strut or tie has a tapered end piece at each

of its ends, the passagé'extending through the end
piece. '

3. - A strhcture according to Claim 2,'wherein
each end piece includes a sleeve extending from a

tapered portion, the passage extending through the

sleeve.

4. A structure according'to any one of Claims

1 to 3, wherein the inner face of the end piece is
funhel-liike -and leads to the passage.

5. A structure according to Claim 4, wherein
the passage comprises a first portion adapted to
receive the head cf the bolt and a second portion
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roundi ng t he bore |nto V\/mch t he wpemd—md each strut or tie:
@I ng an access port in its wall adjacent the end piece to enable an

| enent to be engaged W|ththe he nﬂm to rotate 20. the bolt -~ :
screw it into the.bore. 2. aﬂm m ccording to Claim 1, .
wherein each strut or tie has a tape end— pl"ecé at each of its ends, the
passage extending through the end piece. . A structure -
according to Claim2, wherein each end pi et:le [ ncI udes a sl eeve extending “\?'
froma tapered portlon t he passage extendi ng through the sl eeve. 4.

A structure according to any one of Clains 30. 1 to 3, wherein the inner

face of the end piecé ahsrédnmu:md -$ ide mnhlieadsa ahehd igassagetibn and A
structure accordi ng &Q%E%&II é/@ﬁreel.r}l%]@q.b $Rge n%Qnthbsgéaa EJIert

portion adapt ed to recerve t ead of t and a second portion of
a reduced size rel atlii%eb@btthe first portion and adapted to receive the

shank but not the hgad of th& dohdct Bre accord&rfgt rtléctau\weoa@calfdtag to any
one of ‘the 5. precedi ng. mhereln the access port is tear-drop
X
g, R gf

li ke shape with-itsPTORYeT 1% eMiSTE H S AFESES ROTr "Fl fhe
broader end of the tear- d:cbmpliké(ests&wqoev:bm ng:sad;omcgem atxhie emﬂepdeog 7.

body 15 general y soreif A SR od 10 ol Heling, Hhay BE, cheReR oo
in the region of th‘gf%mls’d\’ﬂt HyRaRfe P DI AAIRIHSy ithe &néiub‘é?éﬁt-l al ly pl anar
nating_surface aroupd each a structure according to any one of the
10. precceding Claims, whercin cach body is generally
sphefical and the outer surface of the body is facetted
in the region of the screw threaded bores to provide
a Substantially planar mating surface around each '
bore. '
i5. 8. . A structure according to Claim 7, wherein
| each body further comprises a counterbore or counter-
sink .at the entrance to each bore to facilitate mating
between the connector and the strut or tie.
9. A structure according to Claim 2 or Claim
20. 3, or any one of Claims 4 to 8 when dependent on
Claim 3, wherein each strut or tie has & countersink
in the nose of the tapering pbrtion adjacent the
sleeve member. '
10. A structure according to any one of the
25. preceding Claims, further comprising a sealing member
which surrounds the shank of the bolt in each end
piece.
11. A structure according to Claim 10, wherein
the inner rim of the nose of each-eiongated strut
30.. member and/or the abutting inner rim of the threaded
. passage of each connector are chamfered;
12. A structure according to Claim 10 or Claim
11 when dependent on Claim 9, in which the seaiing
member is provided between the tapering portiqn'and
35. the sleeve member. '
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’bore. 15. . 8. A structure according to Caim-7, wherein each body

“further conprises a counterbore orWe entrance to each

Pbore to facilitate mating between the. connector and the strut or tie. 9.

A structure-according to CGtaim?2 or m m“‘“““‘“mty one of Clainms 4
8-“when dependent on O aim3, whereih m has a counter m@
the nose of the tapering portion adjacente the 8 etve menber. 10.

s{/ucture according to any one of the 25. pre’ridl ng Cains, further
conprising a sealing menber which surrounds t shank of the bolt in each
end piece. 11. A structure according to Caim 10, wherein the inner

rimof the nose of each elongated strut 30 menber and/or the abutting
innerx rimof the thneaded paasagenofumcdmmmtg o &gy eim@mbér ete 12.

A structure according tQ [ J de t..an s_in
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preceding O ains, fygther. Coﬁpé’c:’?béguﬁe V\@é&%dﬁw Qndasid ,t Beoshank -of
the bolt adjacent the head thereof. A structure accordi ngsto Claim

1, substant- 52+ i alallyya§5h3?€?h‘5%‘?6‘?’ée RRIGT IRed \M’ttﬁ‘ FEfErERCE t he

acconpanyi ng draw ngke accompanying drawings.




