AN. ARTICLE OF JO NT STRUCTURAL ELEMENTS The invention relates to an artlcgp (E
of joint structural elenents. A variety of techniques exists for

el ement's of structures, stch as containers, where the principal elenents'

are in_sheet form A sheet is an el enent of a significantly stiff and

elastlé material having one size, nanely its thickness, which is

conaydéhably smal [ er than its other sizes, e.qg.q4the 10 skin of an

aircraft wing or a plastics corr'gated anel of a car-port roof- Joi ni ng

t echni ques have evol VAY_ARRXGLE tSEREG BIRAL - EL BIBS whi ch can be
assenbl ed and di smantled withoupygli SE¢Pit P OfeidedBtSrAR! SrPicidecdd
structural elements and the oining elenments, and joints which cannot.

This is equal ly true I jBFTROPTRE eh@ReEFenent to another sheet

el ement or when joining a sheetAemmrtyt@faﬂ@ém:: ﬁééusim% ﬁbﬁr@ainmgg
a beam truss org brac rst ass*a e

comonly used f ten|$i% d%f %E%%CE% ?ﬁrwﬁ%ghaﬁﬁ %%? hﬁe ﬁheygef%aﬁge
are transferred fron1phenshp@1 eiemmmﬁstmrannnhehestrﬂcrmraIA sheetnis an
(sheet el enment or ot r e S r o} :
bendi ng. These nethggi ave %ﬁégﬁ%j dlsgg Eﬁ étff{hgﬁ@ el%§9?¢e§2229125
(intensities of Ioad)h%Ybn@e®@¢a§b@eatn%MQIYnlﬁﬁfgbégkbﬁsﬁhewbhébtlﬁnd t he

fasteners in conpari se&éméﬁgbﬁrgﬁérﬁerntwﬁ {egubtHer 9izke éhget théhis
i'n turn reqU|res t hat 30 t he struct eavi er th%n desi red, ~because

the thickness otQthe %hé%t°fsan?Eﬁcﬂﬁgtrﬁfﬂ§d°5yatR%@E ipPeCOrFugafedat
the fastener and/or bggee®eofod ecdpsperersoafid | arger attachnment flanges

are required at the joints. 35 - . [ ntion,al vaid
unnecessary _ Joining technlangs R¥EE e9019eg3w59c% ?591

into two classes: joints which can be assembled and
_ dismantled without disruptipn of the materials of the
15 'structural elements and the joining elements, and
joints which cannot. This is equally true when
joining one sheet element to another sheet element or
when joining a sheet element to another structural
element, e.g. a beam, truss or bracket.
20 . In thé first class are the commonly used
.fastening methods, such as pinning and bolting, where
loads are transferred from the sheet element to
another structural element (sheet element or
otherwise) through the fastener as shear, tension and
25 bending. These methods have the major disadvantage
that high stresses (intensities of load) are
generated at the interfaces of the sheet and the
fasteners in comparison to the stresses in the
remainder of the sheet. This in turn requires that
30 the structure be heavier than desired, because the
thickness of the sheet is often determined by these
'stress levels at the fastener and/or because more
fasteners and. larger attachment flanges are required
'_at the joints.
35 The 1nvent10n alms to avoid unnecessary



- weight by utilizing nore fully the total strength of the sheet el enents
hroughout and the need for holes in the sheet possessing high accuracies
form and position, and to devi.se a joint which can be readily 5

df smant |l ed and re-assenbl ed without loss of joint efficiency while

consi derably reduci ng the nunber of fastepers used. The second class o¥ .
joint has a nunber of disadvantages wel I™knhown to the nmen skilled i n\whe'de
a_rltl. Becgusfe tvf%ﬁiémﬁé?’cﬁsf imi(:j)m !_I)__dilgsméﬁetﬁﬁlijr‘_'slﬁleCJcld’Gﬁl'ltjbe:'éﬁg@Hdaﬂ assh

W not be further .dl scussed. e nventlion w al so onpared to the
prior art for tqﬁfeﬁ&ﬁﬁﬁﬂ%ﬁ%ﬁe@ﬁ$kﬁ%{ﬁ%£h%3€n%$éstq% nee ugﬂ‘agogﬁ?ruded
and rol |l ed productthe hslvéery posseamingrivigh seccuvasiesrofighonn &héir :

| engt hs. The pgﬂdgi-@ﬁ]n' %{&d@? d&y£EL ogk S'Enrl:%@;éh"‘@éﬁhb Ofka 4 Pggt her as
a jigsaw puzzl I'n at _one el enent posstsses a Teatlre of.1fs gebnetric
cross- 205 sebismantiedrand zerasaembled i thontahesaepTelodaiit. Such
joints are geneifgiyidcy WhiYPeSons Pdel 9P FedhbDHg YHET Ruhber] BNt can
be readily disnmant| ed and re-assenbl ed but requires Significant clearances
bet ween t he elgaﬁﬁﬁ%nerﬁﬁ%s%¢earance must 25 be cl osed by novenent of at
| east one el enent before twadsecond belésansfejoedtonasedensmtierpo@duci ng

"rattle", wear d tigu Such L oLnLs, ar o} _no Ly .sati gfactory
under conditicnéggﬁifﬁﬁﬁéé%%ﬁvggﬁi%ﬁégéugg g%gcéfpééﬂ?#%¥gi§é,%éﬁd do not
give the 30 awbt cBécanseatthei hnventIopi balonganpbethgr £ired sl atted -
rol ler blind doof s ¥ange 304 SOTEeSHPLTE! Aot (B PheBhel 11ing, where the

clearances allow initia
discussed.

The invention will also be compared to the

prior art for the assembly of structural elements
15 such as extruded and rolled products, having constant
cross-sections throughout their lengths.

The prior art includes interlocking joints
which lock together as a jigsaw puzzle, in that one
element possesses a feature of its geometric cross-

20 section which fits into a feature of another element.
Such joints are generally of two types:
(a) loose fitting, where the joint can be readily
dismantled and re-assembled but requires significant
clearances between the elements. The clearance must

25 be closed by movement of at least one element before
loads can be transferred or reversed, producing
"rattle", wear and fatigue. Such joints are not
normally satisfactory under conditions of vibration,
which cause so-called fretting, and do not give the

30 most efficient joints. Typical examples are the
slatted roller blind doors on vans and some
cabinets.

(b) tight fitting, where the clearances allow initial
assembly to take place easily and are sufficiently
35 small to prevent movement, rattling and wear. These



assenbly to take place easily and are sufficiently 35 smal|l to prevent (Eg
novenent; rattling and wear: These. -3- joints have the disadvant age G
that dismantling can be very difficult after they have been assenbl ed for

sonme time, e.'g. due to corrosion or ingress of dust and dirt. Typical

exanplses ‘are nodern al um nium 5 al | oy mﬁndgg_frane assenblies. The

i myent\on ainms to adopt the benefits of interlocking joints for structural

sheet el ements whil e J@Lot@ Bgvehdh@ dddpdieadeRee et dicaanfiking g be

el enents possessing ¢@R§! AL LACAIY 8% erORheylQave been assembiR@ ifytention
provi des an article conprising two sgeets and a structural elenent, wherein

each of said sheets RQEeaf}iMesn§ade i%h CATRP A OF i¥NETESHiHedush
saLd elenerf, t hat E@mﬁiaﬁrhein@y@h&pﬂdé@&ﬂ%ﬂssiﬂﬁeﬂmvukﬁﬁhaf¥hinium a
substantially tgough- ed .par t ant i as. long as said portion, an
the structural §I ene H%&sq’fl%?og"hﬁ c?u%f?—sgeﬁg}é‘e%sﬁart- of each said sheet a
respective conplenentarily shafhe pgnofentddmaimss tiestadiaptalihe dedafigtaset
and i nterengaged wit R AP t%H% '

sheet, an internedi a?gt%(%rqtoi%%rﬂ%t‘]gﬁg%%ne_ct i % t ettmgblfi eﬁzérit%sn?ér?%e

i nt er nedi at e porti onWidiley ayrddiine tkie K isadiantagss axnrniencehariid nt

i ncluding rempvabl e goalRl R4 iRHE WosHessihiph ddis eI gRgb PRrdis ar e

25 subj ecteqd to forces acti substantially transversely thereto, take
up conponents df said forces \Aﬁg’@n’é’é‘te”tqﬁ"é‘ rr‘b"éta‘{% al‘br‘?cfﬁfg" % di sengage
said parts, the clangiomprimdng itwl wheedsa gridirals tnuafurfalstelmentpassi ng
through at |east somg,af o3 N9l &% SAY sHbets Al ST TBEINE P Phn

closing part and a seco
along which it is joined to said element, that

portion being shaped to have an elongate,
. 15  substantially trough-shaped part substantially as
long as said portion, and the structural element has
- - for the trough-shaped part of each said sheet a
respective complementarily shaped profiled part
substantially as - long as, and interengaged with, the
20 trough~shaped part of the associated sheet, an
- intermediate portion interconnecting the profiled
parts, the intermediate portion being provided with =
plurality of holes, the joint including removable .
clamping means which, when the interengaged parts are
25 subjected to forces acting substantially transversely
thereto, take up components of said forces which act
in-a direction tending to disengage said parts, the
clamping means including a plurality of fasteners
passing through at least some of said holes, each
30 . fastener having a first closing part and a second
closing part between which are situated the sheets
and the structural element, the trough-shaped parts
and'the profiled parfs being so shaped that one of
_ the parts is snugly interengageable with the
35 associated part such that, where the parts afe in



1 osing part between which are situated the sheets and the structural
| ement, the trough-shaped parts and the profiled parts being so shaped
hat one of the parts is snugly i.nterengageable with the 35 associ at ed
part such that, where the parts are in -4- contact wth each other,
| oads transmtted, in use, between the SQFet and the elenment are F .
transnitted substantially by conpression,”that the parts are -

el

i nt er engageabl edmiazitnplicth reeit iothgrms Iuads nafdrsmitted defn nesy, of one o
the parts into e Qe albdi'aind o' HUIdI "BADS, A fanifedipe, Stressed

substantial ly onl y 1n tensi on.éé}he I nvention %P%o. pr ovi cfgs an article
conprising a sisadstantieldyr ot wamprassian, ey dhe 1Rrts tare sheet has an
el ongat e porti Gyl ikalliad) d thy S i1 Ak SR Sh of S5BIS ¢ o 574 SrPOT i ON
bei ng shaped to have té%&tlongaﬁg sgg%ed-apart subsﬁantlaﬁ?y trough- shaped

parts sub®t ant dgfiipedd) 1o pnes ohithg@anich inkrl the eiher: @ad irbent has
two conpl ement ayrid e ldmpind otk e edimpasd, PEPFédpsla parts substantial ly
as long as and interengaged wi th the trough-shaped parts, the sheet having
bet ween t he t\/\(?"t%%.?dﬂgﬁg@ﬁec?%t 81880 90rtion provided with a
plurality of first hol es, Tsndidventsionicdleal pedeides dmvanyieDe bet ween
the two profiled ts..a secqnd .pbortiaon. ' | urgl ity. of second
hol es, at Ieastc%%%&tah eestoc%ﬁr#m%i%ﬁ%é?%ﬂhég?&&bt%%%lgecond
hol es, tH& j oi rthe rellest as amnvabirgatanpdriiosambongi chichhiéh ihe

I nt erengaged payds 4 d &.0s : Acty u I akly
transversely tﬁ(ra&rlz}é(?, e%%%eaiudp coﬁ%ﬁ’ntésé)]bi Ogﬁl?rgr}?:ggn%h?%%ﬁg%tﬁkn a

di rection tendigye &R iRpgpte Sererdtaparhesubstantially trough-

shaped parts substantially as long as said portion,
and the structural element has two complementarily
- 15 shaped spaced~apart profiled parts substantially as
long as and interengaged with the trough-shaped
parts, the sheet having between the two trough-shaped
parts a first portion provided with a plurality of
first holes, and the structural element ha?ing
20 between the two profiled parts a second portion
"provided with a plurality of second holes, at least
some first holes communicating with at least some
second holes, the joint including removable clamping
~ means which, when the intererigaged parts are
25 subjected to forces acting substantially transversely
thereto, take up components of said forces which act
in a direction tending to disengage said parts, the
claﬁping means including a plurality of fasteners
passing through at least some of said communicating
" 30 holes, each fastener having a first closing part and
a second closing part between which are situated the
sheet and the structural element, fhe trough-shaped
parts and the profiled parts being so shaped that one
of the parts is snugly interengageable with the
35  associated part such that, where the parts are in



cl anpi ng. neans |nclud|ng a plurality of: fasteners passi ng through at |east (1%
some of said conmunicating 30 hol es, each fastener having a first

cl osing part and a second ‘cl osi ng part bet ween whi ch are situated the sheet

and the structural element, the trough-shaped parts and the profiled parts
belng 80 shaped that one of the parts is snugly interengageable with the 35
as$aei a&d part such that, where the parts ar e.g.n contact with each

other, loads transmtted, in US betmeen t he sheet and t he elenent are

transmtted substantiQHQQPQE/ hreach AtheFmt Q4ﬂ§[ﬂﬁ%@§%&¥¢e » in use,
i nt er engageabl e by simVaeémstﬁ[élméﬁSaﬂmﬁrﬂté\aélémeﬁt arélefrawshi pfedne of

the parts into the oth t-hat .t he cla I n u e, Stressed
substantially only i r‘?"f%?r%ﬁ ]EIny tfyer(fﬁ’m ﬁ@bﬂa %he &F $er ei n
is intended to nean "inﬁ&réng&ge&hleelesimmﬂeeimeemtndm (aschs;éan&mtmr of
the parts in th (H%%tﬁgﬁ clj I .40t ngage y.
hooki ng one i nt? t he X Uaari(‘)?d Gi'eoénfo K, ?éa:t@f {1}1\5/% ﬁggt %T’Egérn&) that
def or mati on, whet her e nulraping nesndrarg, bt wH§, ostBes®edarts.” 15

The invention will nowhe 45t :Pfdonﬂ)’ i/@yt@r{s%@rrpl e, wth reference to

the acconpanying di agrammatic draw ngs, 1n which; Flgure 1 shows a first
joint between two sheets and a me?af"?ﬁ'%g i)fl‘%?:l-?eﬁn%? FetR" 138 ngsed operein

bﬁarl ng plate, Fi gur61§ SRl & SES Qs g Of Dis@F t1 oW zsdsreevt Sqi v 1 thelsew@d
Sheet omited) Wit SbAdhag " 5h Les SLEIETLn Lol £D,00,TTREH 5, ane
joint of two sheets direction, or their interengagement by hooking one
into the other by rotation of one relative to the
other, or deformation, whether permanent or
temporary, of any of said parts." _
- 15 The invehtion will now be described, by way
' - of example, with reference to the accompanying -
| ~diagrammatic drawings, in wh1ch
Figure 1 shows a first 301nt between two
sheets and a retaining proflled element using a
- 20 bearing plate,
' ' Figure 2 shows a second joint of two sheets
(with the second sheet omitted) with a retaining
profiled element, in which the sheets and the element
have mating recesses, |
25 Figure 3 shows a third joint of two sheets
(with the second sheet omitted) with a retaining
 profiled element, in which the sheets have dimples
mating with holes in the element,
Figure 4 shows a fourth joint between a
30 sheet and a structural element using a bearing
element, _
| Figufe 5 shows a fifth joint between two
_'sheets and a structural element using a bearing
element and
35 . Pigure 6 shows a sixth joint between two



{th the second sheet omtted) with a retalnlng proflled el ement, in which

g% sheets have dinples mating with holes in the el enent, Fi gure 4 shows a

oyrth joint between a 30 sheet and a structural el enent usi ng a bearing
et+enent, Figure 5 shows a fifth joint between-two sheets and a structural

el ement using a bearing el enent, and 35 Figure 6 shows a¥ -
sixth joint between two . -6- sheets and’ a structural elenent using ~qi
beari ng el ementsheefisgand b idiinstinatads el §mEntt wsingawa vanfisgyeet 91 and
a side sheet 91 yepl Vvertical loads A5 and side | oads B acting. The
smal | est | oads are those in the directions C and D. In these exanpl es both
the sheets 91 and 91' fitFigune d rickkushizates o i jeintlkeween 2 shepdd to -

mat ch the sheelghedk and M Atlsiidie Jridd 91ntervf?&?5verﬁé]£f‘r16§h§”&‘te 94
fits 10 bet ween the sheets 91 and 91'é§{ %iOInt and 1s clanped by a

two- part Past e $Hdss 1ogds RiasHing- s Wwahilepd 28 conpressi bl e

material, suchmswaberthém&ﬂm:ﬁirﬁﬂ@@ma@ ShDWtHés Pr €pRitpldHe | ngress
of e.g. noi sture t he hoig;s?rtgg ﬁj‘gh 15 ‘whi ch asses the shank of

h
the fastener (?H?ﬁ?ﬁ meht | LREP\2 TRt HRIR&e fasteners,
removi ng t he qud:ﬂig.qﬂ &dlenvhtrg? tdteapadricgratei hehé vshedibet 91 %9dn®d1' and

20 the embod et DI T eee “IR e fanthE cBgpe (He FATY © ©

i1 lustratiéd i nbeiteen the |sharke B andrIbbet nthenhebat osndi is Figure 2.
| clamped by a two-part fastener 95,96. An additional
sealing element 97 of a compressible material, such
as rubber, may be introduced as shown to prevent the
ingress of e.g. moisture through the holes through
. 15 which passes the shank of the fastener 95,96. The
joint can be dismantled by cutting the fasteners,
removing the bearing plate 94 and then springing the
two sheets 91,91' and the element 92 apart.
Reassembly is the reverse of dismantling. Example of
20 the embodiment combining, in general, the features of
"the joint illustrated in Figure 1 will now be
described in connection with Figure 2.
- Pigure Zcillustrates a joint of two sheets,
namely of a sheet 111 and a sheet (not shown) which
25 is a mirror image .of the sheet 111, by means of a
retaining profiled element 112. The sheet 111 has on
one face of one of its ﬁargin portions substantially
rectangular depreésions 114 and 115, which make on
the opposite face of that portion similarly shaped
30  projections which f£it, respectively, into
substantially rectangular recesses 116 and 117 in a
portion of the profile element 112 when the joint is
assembled, to transfer shear loads A and A'.
Pigure 3 shows a joint which is basically
35 of the same type as the joint illustrated in Figure



Figure 2 illustrates a joint of two sheets, nanely of a sheet 111 and a
sheet (not shown) which 25 . is a mirror inmage of the sheet 111, by neans
of a retaining profiled el enent 112. The sheet 111 has on one face of one
of its margin portions substantially rectangul ar depressions 114 and 115,
whi.ch#rake on the opposite face of that portion simlarly shaped 30
prﬁ;ecLLOns which fit, respectlvely into subéiantlally rect angul ar

recesses 116 and 11% | .&yp{lcogg&lé h&@é.\‘of éprg ﬁé‘ﬁa&é &1%% W&p éﬂﬁ?i‘% nt

is assenbled, to transfer ear A and A

which is basically 324 angd 2k wWeigh (aje a'él"tfhé'l?]eﬁ%ﬂ% |anrd rb&’%dlfll nthe

Fi gure -7- 2, excreé)ﬁairh?ﬁz% ﬁ".?@& d2dmé 5t Py wigeh Wk L §lb PPt €55 124 and
125 which nmate mnth hol es 1 and 127 in the retalnlggﬁgrofl ed eLenent 122

when the joint is af&fAREEd s o8 Q riFRRRhe s nthegar

The invention i% not restricterthé ointddt Dbt i®imds Dokt byt de ’a@pétﬁdlgm
ot her joint shapes, cor ner .0l nt fween a vertical part-c I|ndr|cal
sheet and a hori zont')a(f1 %equ%ﬂa@ﬁolf%ga%?bg%%\gnﬁ a‘?'f}%/e‘pe??)’e’h %kﬂﬁ‘

thereto. 10 - a coriéguueamt|bémmeemiasvartnualhpanbedyhnndr1qamm|ch

the of fset ‘of the myiag, ciyed RSOl ke SYBkrdRd A8 SEELERRLIQIIDE

m ni rum whi | st a suf shear area acr oss _ section
is still maintained perpenrdicwlpaly ctherehe. 15 - vertlcal fromO to [err]

to react the applied tension 'ﬁf&:“eeﬂuwﬂeﬂa»%@stéef&@ﬁﬁhl@mw@ﬂm@a@aghty
of the sheet material. The sheet” 151 |$ revented from slidjng out of

engagenent with t he Wiektthe oEfaaenet 1 bepabing eRRyed pRaPPAGOEl EhEnt

153 which matches gheet 151 is reduced to the minimum whilst a
sufficient shear area across the sheet at the section
X-X is still maintained for all angles & to the
- 15 vertical from 0° to 90° to react the applied tension
load A equivalent to the tensile load capacity of the
sheet material. The sheet 151 is prevented from
" gliding out of engagement with the structural element
152 by providing a bearing element 153 which matches
20 the form of the sheet 151 at the mating surface. The
joint is again provided with two~part tensile
fasteners 155,156 passing through clearance holes
spaced along the joint, for which a straight portion
1514 is provided in the sheet 151. Two trough-shaped
25 portions 151e and 151f are provided in the embodiment
| to allow for symmetry of the bearing element 153,
giving a further advantage that if yielding of the
sheet material commences at portion 151e, part of the
load A can be reacted at portion 151f. Other
30 - features and advantages are similar to those
described earlier.
Figure 5 illustrates a fifth embodiment,
which is a practical embodiment of that shown in
. "Pigure 4 which shows a structural element 162
35 designed as a corner element and having two arms

@



jér the formof the sheet 151 at the mating surface.

The joint is again

ovided with two-part tensile fasteners 155, 156 passing through cl edrance

hgl es spaced al ong the joint,

I'n the sheet 1
provided in th

153, giving a further advantage that if ®l di ng of the sheet nateri:
GHid el suitdn®ialle d0ash fhtadnfbes o6t 88cht portion

pafy ¢ dd 57 PR SRa ol Sofomnafbeh pho oS hesE bar

conmences. at p
151f. Qther 30
earlier. Figur

51. Two trough-shaped 25 portions 15l1e and 151f are

for which a stralght portion 151d is provided-

e enbodinent to allow for symetry of the bearing el epent® _

&

enbodi nent of ﬂmm:tﬂmelresﬁh@nﬂtelwbeyﬁmeﬁmswoﬂ.stbuarﬂnglebénannt 162

35 desi gned g3
substantially

T A G T8 R BP 1P iR sonpqfeginis) ¢

connect ed %one §Mﬁ&nsﬁﬁﬂ9ﬂnnal elﬁmﬁn$|b@@ylnbydﬁnhnsabfmanbearang elenenf

163, 163'. The t

el enent 162 in

Bseﬂf?é e S ctural '
q%hwn cé?tﬁﬁﬁ%%gﬂ v c%ﬁgggﬁg%§ﬁy on?he ﬁégggniggtlon of the

sheet 161 will Weliderd QﬂﬁF#Qﬁdsf%$l$hmP icihe. arﬁ@?oamﬂléﬁ vRiCBheet 161

i's connected .

I t I t 1 t he, bear 63 to
GV botter ol RAFCEh: 167 SRERELRE (¥REE £ pHROLABERYARA Ly TRRApSE

ntﬂiéld@&e@t hpek- 58op6En OOt Ed Oﬂnéﬂ@esnﬂaﬂbaﬂ-ﬁhhbea

tion 163b

of the beaying paérm'em ﬂﬁs‘ﬁalcnptkwl'deairinggexzementr easedobgldeng stiffness

W‘Sure@ﬂgrﬂﬁ%%ﬁg ggﬁiap?‘ ﬁh§5g§ee9° {kyon 16le

to the el ement
of the sheet 1

<15

The portion 163b of the bearing element 163 is
provided to give increased bending stiffness to the
element 163 and therefore better clamping at the
portion 161e of the sheet 161. -

Pigure 6 is a sixth embodiment obtained by

further development of the embodiment shown in Figure

1 for joining two sheets 171 and 171' to a structural

20

25

30

35

element 172'which is a cofner element. The element
172 is designed for the connection of the sheets 171

‘and 171' substantially at right angles to each other.

It will be understood that it could be designed for
the connection of the two sheet elements at a .
different angle. The sheets 171,171 are'prevented
from sliding out of engagement with the structural
element 172 by a bearing element 173. As is apparent
from Pigure 6 each of the sheets 171,171' has a
troﬁgh-shaped part snugly accommodated in a
complementarily shaped profiled part in the
structural element 172, and thé'bearing element 173
has for each of the sheets 171,171' a profiled part
which engages into the trough-shaped parts of the
respective sheets 171,171'. The joint is again
provided with a two-part tensile fastener 175,176
which in this embodiment transmits the clamping load



further developnent of "t he enbodi nent shown in Figure 1 for joining two
sheets 171 and 171' to a structural element 172 which is a corner el enent.
The el enent 20 172 is- designed for the connection of the sheets 171 and
171" substantially at right angles to each other. It will be understood
thatijt,could be designed for the connection of the two sheet elenents at a
diffefent angle. The sheets 171,171' are prevented 25 fromsliding out
of=éngagenent wi.th {000 TH51YE AR GERNnd TBobyed beathoverbgeRts 175, As.
is apparent from Figure 6 each of th heet s %7% 171' has_a ti gh shaped
part snugly accommufed eti? 3na%1€6%%5eﬂﬁﬁtaPVI9 apEenerBf FPeBlamPt tYR the
30 structural el pgpatsl720tierl féethcesi agd cheventadds bes smlnacmof

the sheets 171,171 Lo iled, part iCh engages into the trough-shaped
parts of the respec?? %%?§1€9§,i%i *®The joint is again provided with a
two-part tensile fastener 175,176 35 which in this enbodinent transmts
the cl anping | oad -9- to the joint through the bodies of the el enents
172 and 173 all owi ng one row of fasteners to clanp two joints. O her
features and advantages are simlar. to those described earlier. - -1 0-
CLAI M5 1. An article conmprising two sheets and a structural elenent,

wherei n each of said sheets has an elongate portion along which it is
joined to said 5 el ement., that portion being shaped to have an



artion, and the structural elenent has for the trough-shaped part of each

di d sheet a respective conplenentarily shaped H U Mrt :
bstantially as long as, and interengaged with mmammnl, "ﬂjl ed part of
the associated sheet, an internediate porjhon intertorneltifg the prof{® ed

parts, the intermedi ate portion being provided with a plurality of heves =
the 15 j oi ntCLAEMBdi ng removabl e cl anpi ng means which, when the '
i nterengaged pafis are suppegiedoig Ee&ggg?aagygg?sgﬁéb% hakl ¥

t
transversely thereto, take up conponents. sai orces ablch-act in a
direction tendi%Brﬁﬁtﬂ?%%n§£383§§bdWBQFPéP-?ﬁ@hcpgnﬁ?ﬁé F6gReS2bas
including a plugal élynghtéapbenesa RABAENFhEBROEGNiat jheasd IeMBaqfl said
hol es, eaﬁ? fastener avtgg a flﬁst C oilng Bart and B second cl osing part
bet ween W ch af £*BPRbnt ER2F nROSHARR S PEARS: RR2DEA EPUPRY SePBent, the
t rough- shaped palbagahd,t bebptahtlieldlg5troughrshapedngases shaped that one
of the parts is ' epga I | t Ci d rt such that,
where the partss§§%9+ﬁt%%%?gc€gm?§ﬁge§ ﬁgéﬁﬁepgrﬁgégé ?%gngﬁgtted, in use,
bet ween t he sheetruetiurad element hee foansdhet tedughbshapedalpartbpf
conpression, 30 t t rys hitepe ;S lsAsertion
(as hereinbefor%a%%tgﬁg%)gg$ggn% S?E?ﬁgeagﬁtEaﬁﬁgggkﬁggﬁﬁﬂgrghgﬁ rat.hat t he
cl anpi ng hBans BFefiladyzartsenbsiantiagddyansi dong 88y and tension. 2.
An article accojgt8fen8afbdi With,i HEbUErBEgRSshapadboaritngfehaent provi ded
wi th hol es, at Ieast.sgg& h o% t he ho%eg agcgﬁnndathg one sai d fastener,
wher eby the bea?PRGCERERENERPE HePE LRTAFRAIEEIEA@OTHOR t he sheets.
interconnecting the profiled parts, the intermediate
portion being provided with a plurality of holes, the

.15 joint including removable clamping means which, when

ongate, substantially trough-shaped part. substanti al |y as | ong as said

the interengaged parts are subjected to forces acting
- substantially transversely thereto, take up
components of said forces which-act in a direction
tending to disengége said parts,.the clamping means
20 including a plurality of fasteners passing through at
*least some of said holes, each fastener having a
first closing part and a second closing part between
which are situated the sheets and the structural
element, the trough-shaped parts and the profiled
25 parts being so shaped that one of the parts is snugly
interengageable with the associated part such that,
where the parts are in contact with each other, loads
transmitted, in use, between the sheet and the
element aré transmitted substantially by compression,
30 that the parts are interengageable by simple
insertion (as hereinbefore defined) of one of the
parts into the other, and that the clamping means
are, in use, stressed substantially only in tension.
2. An article according to Claim 1, including
35 a bearing element provided with holes, at least some



3. ' Anarticle conprising two sheeis and a 5 structural elenent, j%?
constructed, arranged, and adapted to operate substantially as herein

described with reference- to,” and as shown in, Fi gureH“llmunmm‘mnﬁ'uure 3,
Figure 5 or .Figure 6 of the acconpanying drawi ngs. 1 N -
artigle.conprising a sheet and a structural el enent, wihef ei'th f%e sheet has
an dhongate portion along which it is joined<id-said el enent, said portion

berhg Shaped to hav el.o edr.a S i ugh- shaped
parte 1o substagth Ang REE BACRARAE GOSN R¥ede b Dn 8 reR7
el ement has two conpiherdearing elegent simdwldpan tfipwi¢dntrphryisth the
substantially as Io@ié?%éymiinterengaged with the trough-shaped parts, the
sheet havi ng between the two trough-shaped parts. a 20 first portion

provided with a pludal ity of fA% STHHkS CORRFiHnNg iR t3heevRI @M% havi ng
between the twg profgybRardls (laRapd didt Aictedyi dethypdd), aad ural ity

of . second holes, at |gast some first hol es commyu ating wth at | easy sone
second hol es, the 25?'dap'§%fntt° |9‘Rﬁm$gsm%’r€i%f a%%%h%r?r%%n‘ie%% ,eg
when .the : nt eLengagﬁ.ctmaféﬁﬁrﬁ:eswﬁ_,eq:ﬁﬂ 1)) smmsimptj'flg;ﬁelbs; antially
transversely theret ake 4p t [ r&e | c n a
direction tending t?%ﬁ%&f%% 'f%{)éq%% %I%ﬁpf%%u%aﬁsogo{:hé
i ncl udi ng a plural i tacoompangtisntgrd&rgwisygsg t hrough at | east sone of said
conmuni cati ng 4fpl es,4 each fastﬁpqr{?gi@g%@mﬁt{ﬁnél Q%ﬁ@e@a{zﬁd agd a second
' t he 'sheet and t

closing part between which are situated | : e structural
el enent, the trough-SiFdngsk tsleppRn nevhzrein sthe isheehras aeipyorgate
shaped that one of igwrPdd Salong Wéhich it is joined to said element,

said portion being shaped to have two elongate
: spaced-apart substantially trough-shaped parts
.15 substantially as long as said portion, and the
structural element has two complementarily shaped
spaced-apart profiled parts substantially as long as
and interengaged with the trough-shaped parts, the
sheet having between the two trough-shaped parts a
20 first portion provided with a plurality of first
' holes, and the structural element having between the
two profiled parts a second portion provided with a
plurality of. second holes, at least some first holes
communicating with at least some second holes, the
25 joint ircluding removable clamping means which, when
.the interengaged pafts are subjected to forces acting
substantially transversely théreto, take up
cbmpdnents of said forces which act in a direction
tehding to disengage said parts, the clamping means
30 including a plurality of fasteners passing through at
- least some of said commtnicating holes, each fastener
having a first closing part and a second closing part
between which are situated the sheet and the
structural element, the'trough-shaped parts and the
35  profiled parts being so shaped that one of the parts




i s snugly i ht erengageabl e with the associ at ed part~such—that——mhere the
pQrts are in contact wwth each other, |oads tran bet ween
i Ne sheet and the el enent are transmitted SUbStaE“IH“ﬂm“"nml ﬁ“'
pression, that the parts are interengageabl e by st npl en nsertion

erei nbefore defined) of one of the parts into the other, and that- the
cl anpi ng neans are, in use, stressed subs!aﬁtially only in t ensi on.

. —
An article acc n ls I t which is
orovi ded wi tn i hakly T8LE Engb BELELILER cno?aBSBE RYRE BHEE. 17 CC !
shaped parts anmuehthhatplmharetyhgfpantSdanél69 tontekd Wadheracd bet ween

,2the profiled pa&%ﬁe%éhﬁo&?@e{: Qﬁéﬂ@t%@E?V"iﬁhﬁgebeb%%@ehh%hét BHelky al

el emrent and 15
connection wit BRhethpeeienontapger 55pBRRAISeE substankiadlyi ¥e according

to daim3 Vmeé@lhﬁ!‘@@@l@ﬁ SghatSthechareb ak—err&mteaeagbga@m@ e:lyerrent has
a hook- shaped pO[tI n an

t
structural el en®HEP sslaﬁeagéﬂﬁr?ﬂa B8FFFB% %ﬁf&réﬁ?&&€§§| fﬁren fﬁg hook-
shaped portion the ppartdeiatidi thenekheesi andnthatto theardempdia g ameaes and

addi ti onal cl anpj et gn rLYC el enent .
25 7 "BLEY P UR8T bREeBLRHT sbBaneIATLY Bl AR, HeR O
constructed, arPanged andAadaptédleoaGperdﬂaes@bs@dﬁﬂﬂaﬂhyLﬂﬁhﬂﬁ%ﬂg1

describedy i th Lehghenng wemaaqogﬁi%hows R FidWC 1Pt o dfad

acconpanylng draw n ext he speCification has been reproduced by
phot ocopyi ng th%P%ﬁglﬁéﬁﬁﬂg PYB@&&PBtPaFﬁsnﬂﬁ ehing the fERvdhendanent s

which are diffighhpelophedd. Zha Qiital aalplm‘ae_aw RIf &Wilrd Mdled hese
anéndnents may gﬁelQag%g%ggsogegweegr%ﬂ%s%%o 1%%6 %ﬁ%ﬂt ff'éﬁeet
" being sandwiched between the structural element and

15 the bearing élement, the two elements being held in
firm connection with the sheet by said fasteners.

6. "~ An article according to Claim 5, wherein
oné of said structural element and bearing element
_ has a'hook-shaped portion and the other of said

20 bearing element and structural element has an
anchoring portion interengageable with the hook-
shaped portion to provide additional resistance to
transverse forces énd_ad&itional clamping between the
structural element and the bearing element.

25 7. An article comprising a sheet and a
structural element, constructed, arranged and adapted
to operate substantially as herein described with
reference to, and as shown in Figures 4 and 5 of the
accompanying drawings

The text of the specificaticn has been ch:cduad by photosopying the applicsnts oxiginal -

typescript, It may contain a fer amenduents which ave difficult to Tesd. The original
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eari ng el enent two el ements being_held in firm =



