CONNECTOR FOR USE I N DI SPLAY FRAMES TECHNI CAL FI ELD OF
THE I NVENTION This invention relates to displays of

wo b@sikoa1dl whi ch i nclude a display frame fornmed,POCf/GB2007/004377
plurality of beans which are joined together by
mul ti-way node fittings to forma three-di nensi ona
shape, and in which displayqpanels are rel easably
secured to the beanms. BACKGROUND | n known di spl ays of
this kind the ends of the beans are provided with nal e
bayonet fittings which are inserted into the female
node fittings. The bayonet part of the fitting is
substantially T-shaped. The cross-piece of the T is
inserted through an el ongate aperture in the female
part and rotated through 90 into a detent position to
rel easably |l ock the beamto the node fitting. Wil st
such connegiNNECTOR FOR USEN DISPERSf FRAMEST nmany
years the existing system has been found to possess a
nunber of shortconings. 1. During construction of the
di spl ay consi derable attention nust be paid to the
orientation of the node fittings and beans to ensure
that they all interconnect in the desired manner. This

takes up a considerable a f tinme and
H@HNHEAL@EL%FrEéEi‘Ny&uﬂh and experience on the
part of the display erectors.2 . In order to ensure

that a tight rigid joint is achieved the connectors

Miki4 ifventenirglates taidisptaystofdhs kind Whichrinclage endisplay frame

force is necessary _to rotate the b LiL1ng. 'y
FB e o IR oL e e SR Ol Erep ocsacn, BY myi-way
%H%gﬁgi_nfgel levhig 2 teelanaedicre ishépef ameid fwhich display
connect 1 on

panels are releasably secured to the beams.

BACKGROUND

In known displays of this kind the ends of the beams are provided with
male bayonet fittings which are inserted into the female node fittings. The
bayonet part of the fitting is substantially T-shaped. The cross-piece of
the T is inserted through an elongate aperture in the female part and
rotated through 90° into a detent position to releasably lock the beam to
the node fitting. Whilst such connectors have been used successfully for
many years the existing system has been found to possess a number of

shortcomings.

1. During construction of the display considerable attention must be paid
to the orientation of the node fittings and beams to ensure that they all
interconnect in the desired manner. This takes up a considerable amount
of time and pre-planning, and requires skill and experience on the part of

the display erectors.



coul d becone sl ack, reducing the overall stability of
the display frane. 3. It is not inmediately obvious
wob@slexi6t he beans are securely attached to t heCTG82007/004377
fittings since the external appearance is very simlar
whet her the beans are rotated into the | ocking
position or not. 4. The regfi-renent to rotate the
beans through a relatively large angle is sonetines
difficult when access is restricted. 5. The wei ght of
the display is attaining greater significance with the
need to reduce transportati on costs and ensure greater

public safety. Al though the existing system uses
2l uni oidemtexenswutedhstantighttrigid m@%é%?@ﬁﬁwe@ theccapnrgtors
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bayonet fitting has. a cruciform (cross-sha e@ﬁ head ..
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toadf 8RAR Féddg’ir{g%e Nerall SidMility of tha bispradirame.

neans o ocki ng wedges which are operated by neans of
jackscrews. Although this requires a snmaller angle of

otation.with,.a mnjnuma nt .of r o)l
> 1o PERSREY PPVHL B e s ol 3Gy pfiacHed
id 1Y ROQE fittAyh &iRBE ehé extlmyl Spiedarandé davennsintilar whetiser
has been done. Furthernore, a |arge nunber of
thenpearea ase sptated qiP tel logkNg RSHAR 05 ®tem expensi ve
and unreliable.The present invention seeks to provide
a new and inventive formof connector for use in the
doMatreqtirement tcrothtalinepbegras Wirooph avslativain arge@rgle is

SPECBIT ARG WA SBUTASS PRAGE g < he overall
construction time, mnimsing :

5. The weight of the display is attaining greater significance with the need
to reduce transportation costs and ensure greater public safety. Although
the existing system uses aluminium extruded beams it is necessary to fix
steel tape on at least two sides of the beam to which the display panels

can be magnetically attached.

US 4 646 503 discloses a display connector in which the male bayonet
fitting has a cruciform (cross-shaped) head which is rotatably inserted into
a square aperture in the female node fittings. The joint is tightened by
means of locking wedges which are operated by means of jackscrews.
Although this requires a smaller angle of rotation with a minimum amount
of force a secure joint is only achieved if the jack screws are adequately
tightened, and there is no visual indication that this has been done.
Furthermore, a large number of components are required, making the
system expensive and unreliable.



the wei ght, and generally increasing the ease of
construction. SUMVARY OF THE | NVENTI ON The present

WO pwensilen proposes a connector for use in di SPCHEB27/004377
the kind which include a display frame fornmed of a
plurality of beans which are joined together by
mul ti-way node fittings to fgum a three-di nensiona
shape, and display panels are rel easably secured to
the beans, in which the said connector conprises: - a
mal e part having a bearing face, a stem projecting

f e a a Cc
TR Paert b SPa Sl g VERCR, GAR' add dfverife. form o
faejmeetquafbr Use]\cummeacmtfuct\rohl | hofasuamdmplé)w:Whmﬁdamids the
ter bear ace e. wal | cont in aperture

B Blags: Hialoe (e ReRG (BhorisiAgiagen and pre-
t u Y,
Jd-‘%h tﬁe“fﬂfi‘aef‘ﬁﬁ'&“ IR IR, BERNCIRARICHER (G Pirfifiging
tthe waiglaty abéagenegalﬂsamreasnm@dw\aasse of penstruaiionf ace of
the wall being profiled to engage the said noses when
the male part is rotated within the aperture;

characterised in that the aperture of the female part
is of cruciformshape and the opposing faces of the

W MMARY (Gl T%&VEPQIQMW ded wi th oppositely

i nclined ranps which act to provide progressive
tightening and alignment of the connector as the male
pdet piesenbinveationiproposasha capaed:tur for-usé in dlsplapse of ierkind

Ofm%lt\]e éua nectdp srplé)r/] ?rak%g\eéa1 %rrr]rgeé {uralt}y orpbearﬁs WhICh are
joined together by multi-way node fittings to form a three-dimensional
shape, and display panels are releasably secured to the beams, in which
the said connector comprises:
- a male part having a bearing face, a stem projecting from the bearing
face, and a head comprising four noses which project laterally from the
stem;
and
- a female part having a wall with an inner face and an outer bearing face,
the wall containing an aperture which permits the head of the male part to
pass through the aperture and rotatably receives the stem with the
bearing face of the male part in contact with the outer bearing face of the
wall, the inner face of the wall being profiled to engage the said noses
when the male part is rotated within the aperture;

characterised in that
the aperture of the female part is of cruciform shape, and the opposing
faces of the wall and the noses are provided with oppositely inélined
ramps which act to provide progressive tightening and alignment of the
connector as the male part is rotated within the aperture.



by a plate adapted to engage an end of a beam form ng
part of the display frame. In another form of the
w@owsmeexior the stem contains a screwtreaded soP&EGB2007/004377

whi ch opens through the plate to receive a

screwthreaded el ement. The fenmale part generally
includes a plurality of wallg- which each contain such

an aperture. The invention also provides a cap for
engagenent wi th any unused apertures of the fenmale

part. BRI EF DESCRI PTI ON OF THE DRAW NGS The fol | ow ng

fie 2! Bih O tROLohHEcF AUTBBANAE fack GHHRGRaleH &t i frdVided
therein are included by way of " non-limting exanple in
by deplate adbpiest toagregdganan kadiah adredno formipg iparipofithée wisplay

ractice. Ln,the drawngs: Figufe is,a general view
G tIno NGl ey SLARE oI ste Rfprittods 4 retew-
acaeedateRetivhithi derisedlidiPihe giagtbdedeive RAs@eieiRéaded
view of a male fitting form ng one part of the

étatnert or, together with its associated beam Figure 3
is a plan view of the male fitting; Figure 4 is an end
view of the male fitting; Figure 5 is a general view
dhedemdialparicfererbdyinaudesia dlutalitynof walsrwhichaesett oontain

art of the conpector, shoywing its internal profile; .
BHER A0 FPATS. shRndPBUGR Flie Hiovidks 2,668 191 eigagement with
BhgUitisédisperBBs Bf e fenfilePart he connector during
inSertion of the male fitting into the node fitting;

Figure 8 is a general view of the connector with a cap
applied

BRIEF DESCRIPTION OF THE DRAWINGS
The following description and the accompanying drawings referred to
therein are included by way of non-limiting example in order to illustrate

how the invention may be put into practice. In the drawings:

Figure 1 is a general view of part of a display which comprises
a connector in accordance with the invention;

Figure 2 is a general view of a male fitting forming one part of
the connector, together with its associated beam;

Figure 3 is a plan view of the male fitting;
Figure 4 is an end view of the male fitting;
Figure 5 is a general view of one half of a female node fitting

forming a second part of the connector, showing its internal
profile;



to the node fitting; Figure 9 is rear view of the cap;
and Figure 10 is a side view of a second form of node

wo paosioeyewhi ch pernmits the attachnment of diff eP@nGB2007/004377
accessories to the node fittings. DETAILED DESCRI PTI ON
OF THE DRAW NGS The two-part connector which is shown
in Fig. 1 is intended for usg.in tenporary or
sem - per manent di splays of the kind which are often
erected at exhibitions, in foyers or in other public
pl aces. The display is based on a display franme forned
of extruded beans 1 which are joined together by
mul ti-way node fittings 2 to forma three-di nensi ona
shape t o Rigiucd 6ds spsidg gievration dfritbe reldeviitlingr e
rel easably secured using magnetic strips or the Iike.
The ends of the beans 1 are provided with mal e end
fittings ﬁig%“% Fhist & lgengedl WieWwFaBg doRReERMILRINGOIASertion of
fittings Z. e node fittings are essentially Cuboida
so that ttheymalefitiagtintedhpnegetfitiagigage up to six male
fittings, one on each face, allowing up to six beans
to beorthogonally secured to each node fitting. In
this way, Figonei8eis 4 heaerhl g iofitiae cohnectonwdth & @apbapplied
constructed, One of the end fittings 3 is shown in
gr eat er d@ﬁ&ﬂnqq?ﬁﬁﬁg?Z, separated fromits
associ ated beam 1, and in Fig.s 3 and 4 . The end
fitting is typically noul ded of thernoplastic materia
and i ncl Jdigeref ienegamplieweofthedsaph is of substantially
the sane external cross-sectional profile as the beam
1, i.e. square in this exanple. One face of the end

plate 4 ignd

Figure 10 is a side view of a second form of node fitting which
permits the attachment of different accessories to the node
fittings.

DETAILED DESCRIPTION OF THE DRAWINGS

The two-part connector which is shom;n in Fig. 1 is intended for use in
temporary or semi-permanent displays of the kind which are often erected
at exhibitions, in foyers or in other public places. The display is based on
a display frame formed of extruded beams 1 which are joined together by
multi-way node fittings 2 to form a three-dimensional shape to which
display panels (not shown) are releasably secured using magnetic strips
or the like. The ends of the beams 1 are provided with male end fittings 3
which releasably engage the female node fittings 2. The node fittings are
essentially cuboidal so that they are each adapted to engage up to six
male fittings, one on each face, allowing up to six beams to be



provided with projections 5 and 6 to locate within the
open end of the beam 1 on opposite sides of a central
wowrwshe216n opposite bearing face 11 of the endP@i/aBe00d/004377
is formed with a cylindrical stem8 projecting axially
fromthe centre of the plate, which in turn carries a
cruci form head 9. The head-® conprises four identical
noses 10 which project radially fromthe stem 8 on the
di agonal s of the end plate 4, with only a small
intervening circunferential separation between the
prahegonaliesegii@setd ieachntbdd €itinig. 0n alsisi wayi gomplex thnee-
opposi.te side faces 14 and 15 of each nose 10 converge
gﬁwﬁ)@wm&'aiwtw@@rﬁ%%e SPRRTCed neet a
circunferential outer edge 16. Wen seen in side
el evation as in Fig. 3, the |eading face 18 of each
Pmeeofi e aodifiitioigs Swisr showmén gnelatpl aletailtjn Fign2t $eparated

FRFLS oo kL %Fod o e SPBRE oSO8 410 g i
pipiodligemautizdl bbdratbpidtic materrliaig Irehaddsngnrardplald 4

whi ch extends substantially parallel to the end plate
whichgsr @l Wb}‘ﬁaﬂﬁa'm the pame; exdenngl £ress-sectipnas prefjlerns the
red:t.o P L.en , A
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d | axi al | 23 which is included i
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may be formed in two identica ves 28, oneof
fremgthewgernitre ¢f e Patapwhioh imiurb eajrigse erucifperhieeady. The

A . pi.ns, or_ ot her fastening el.e ts
FEed® dBip Bt iR neBlER M5y MBS srortr g o e
Steen 8ssrei dthgeedss bf tid Badipiatbd, [\ith whivha Salb Ritéiening
and sfubst anti al Iry identical side walls 30. Each side
AEFYMISFeRtiglegeparation between the noses. When viewed in end
elevation as in Fig. 4, the opposite side faces 14 and 15 of each nose 10
converge slightly away from the stem 8 to meet a circumferential outer
edge 16. When seen in side elevation as in Fig. 3, the leading face 18 of
each nose is inclined towards the end plate 4, from the stem 8 to the outer
edge 16. The opposite trailing face 19 of the nose is formed in a shallow
V to provide a shallow radially-extending locating ridge 20 which extends

substantially parallel to the end plate 4.

Referring to Fig. 2, the male fittings 3 may be secured to the beams 1 in
any convenient manner, e.g. by a self-tapping screw inserted through an
axial bore 22 passing through the centre of the stem 8 and engaged in an
axial channel 23 which is included in the web 7.

The node fittings 2 may also be moulded of thermoplastic. For ease of
moulding the node fittings may be formed in two identical halves 28, one



an inner face 3 1 and an opposite outer bearing

surface 32, shown in Fig. 6. The side wall contains a
waeemwsnediegeneral |y cruci form aperture 33 whi chPCBGB2007/004377

shaped to permt the head of the male part to pass

t hrough. More particularly, the aperture 33 has four

substantially identical |obés 34 which project

general ly perpendicular to the four surroundi ng side

faces of the node fitting, the opposite side margins

35 and 36 of each | obe converging to neet a

&1 whighfigrspdirain Pig. &, WIREH hiay3te jdﬂ@é@ltdsgétﬁebbyiﬂ/élés or by
Fig. 5, the inner face 3 1is provi ded with four
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aperture 33 of the node fitting. en the end plate
isoshapsadcs ta permiit the bead iafightawale3patthto paasnthrougbt aMmre
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but the necessary force Increases

To engage one of the beams 1 with a node fitting 2 the beam is offered up
to a side wall of the node fitting in the orientation shown in Fig. 7 so that
the head 9 of the male fitting can be inserted into the corresponding
aperture 33 of the node fitting. When the end plate 4 contacts the outer
bearing face 32 the beam is rotated through 45° into the position shown in
Fig. 1, so that the four noses 10 slide against the inner face of the node
fitting until the four ridges 20 click into the grooves 38 indicating that a
positive lock has been achieved.

The shallow V-shaped configuration of the trailing face 19 provides a pair
of oppositely-inclined ramps on opposite sides of the radial locating ridge
20, which act to provide progressive tightening and alignment of the
connector as the male part is rotated within the aperture 33. Initially only
a small rotational force is necessary, but the necessary force increases
towards the end of rotation when the ridges 20 click into the grooves 38.



towards the end of rotation when the ridges 20 click
into the grooves 38. Sim |l ar oppositely-inclined ranps
weowBdediel f ormed on the inside face of the nodeCT/GBRIOMYO4377

| eading into the grooves 38, but these would generally
be much shal | ower than the ranps provided on the
trailing face of the male f8tting. The male fitting
can of course be rotated in either direction to engage
the node fitting. The positive engagenent of the four
noses with the inner face of the node fitting provides
ShﬁiIaerd)moMielhhgg:ﬂiagblerranqcfjsabbtm'ﬁt lye mtﬂrllsléth 2kl tﬁ%l ‘msfdfd face of
onnection to be obtained with a smaller angle o
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d ess i k' due

and the connection is kely to beco sl ac

fitbngeailher maderditfing Eant dfecomrse, bes irotated liereithies direction to
hoi ce.of fout. possible beamorientations, if

%ﬁ’%ﬁﬁ%ﬁ?ﬂ?%&@{t ¥ non-magnetic extrusions are used it
is only necessary to affix steel tape to one side of

t he beam since the tape-covered side can be rotated
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cover ed nou cap 42, as shown in Fig.s n
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domed square cover plate 43 with a projecting

Yaek fHadosvemilar damage.cFudhemnones kimse there isenckoice of faur

g I : h | 45 of the wall .44 is .
SossE R PHEERE R LR of Reerotiansti srddeions
dre ddurl itogasniplriicesd@rytio Afikrstedl topeabl Gie 8RR bf thd Beam
the gpertures 33 so that the caps can be .
since the tape-covered side can be rotated into the desired position prior
to engagement with the node connectors. This enables a significant

reduction in manufacturing time, weight and cost to be achieved.

Any unused apertures in the node fitting can be covered by a moulded
cap 42, as shown in Fig.s 8 and 9, to prevent ingress of dirt and improve
the overali appearance of the display. The cap includes a slightly domed
square cover plate 43 with a projecting continuous wall 44 of cruciform
shape to locate in one of the apertures 33. Each lobe 45 of the wall 44 is
provided with external ribs 46 extending perpendicular to the cover plate
43 to form an interference fit in the apertures 33 so that the caps can be
applied by an easy push-fit.

Fig. 10 shows a threaded male fitting which can be used with the node
fittings. The threaded fitting is similar to the male end fittings 3, including
a plate 54 formed with a cylindrical stem 58 projecting axially from the



applied by an easy push-fit. Fig. 10 shows a threaded

mal e fitting which can be used with the node fittings.
wab@sobriended fitting is simlar to the nal e ePdI/GB2007/004377

fittings 3, including a plate 54 formed with a

cylindrical stem58 projecting axially fromthecentre

of the plate. The stemcarrigs a cruciform head 59

whi ch conprises four radially-projecting noses 60

project radially fromthe stem 58 on the diagonal s of

the end plate 54, simlar in structure to the noses 10
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t toroprides foeir phdiztlyetojeeting trisee 60 BRI @aﬁr’ad@l@efﬁbm the stem

506 e Frgondls Bhtbsrai Bl ag gn?ml@?‘?n eCbgedbithg npses
ST %Wth@r&?dj?ﬁ'nrb%‘é;@ | Rovdvaf fﬂéu%.%!nﬁ‘%8 Wpéﬁ?es a, srew-

threaded fittin are engaged w a no
dbseadeasksickat @é’swblchermemcﬂmegrstm plate 5f4etetreoe|vetah sCrew-

UG B bt S50 b8, bl obouing

Scﬂplﬁcﬂ‘tgre@i’er Shehgth, bbelné&@é?atﬂfgséréd?éwcmréﬁd&ﬁﬁush into the
haS| s on the areas which are believed to be new and

a’aa'r' ldings Vet toreadasl ithisgesere Bngaged watbra node fitting 2 as
'd&‘&hbé&eda%detssbﬁgé ngﬁa’f’egst nﬁ%lﬁépi Of%@tat# ﬁg’tng il&%’ﬁ%l an

herel n nay used i n"any
orforwemanﬂynbje aattemhieain tb m@fftdmacmamnw of wlts or threaded

art ., CLAI N5 conn for use in displays of the
LS RseERdi 'HPHAM i&%%?ay franme formed of a
plurality of beams which are joined together by

mul ti-way node fittings to forma three-di nensi onal
SWape, thenabave plleseriptinel places armlmatﬂrytm;amam which are

HFieDERTE bd hell'ahl LAGre8LY HRARRCE problems which have been
identified, it is intended that the features disclosed herein may be used in

any combination which is capable of providing a new and useful advance
in the art.



conprises: - a male part (3) having a bearing face (
11) , a stem (8) projecting fromthe bearing face, and
w@20v8mek160) conpri sing four noses (10) which prPOI/682007/004377
laterally fromthe stem and - a female part (2)
having a wall (30) with an inner face and an outer
bearing face, the wall contajming an aperture (33)
whi ch permits the head of the nale part to pass
t hrough the aperture and rotatably receives the stem
with the bearing face of the male part in contact with
the outer bearing face of gjhgygi!. the inner face of
the wall being profiled to engage the said noses when
the male part is rotated wthin the aperture;
characterised in that the aperture (33) of the fenmale
part is of cruciformshape, and the opposing faces of

tpe wal I A3Ednrdtdof hér 08695 &lé@lﬁ%@rcﬁ' HeOKinde@hvdH hwclude a

oppositely inclined ranps act to provide

prisgleysfsame forpad af mgluaaidy of |bgﬁrr§nwh@h anedotgshiegether by
?Z]Hintgc 2‘8111 (g%%ﬁ%rqss t(§ %%['eadtw E% \%&Eﬁrﬁ%ﬁ) tag’earl ngdéplay

fp@@elsfarehelembbl)paettured tprthalbwhéyyn avhitlatiee sdid donnector

connector according to Cdaim2 in which the plate is
atR{pPEeLY 0 engage an end of a beamforming part of the

oS (S iy SRARRE TR0 FP) 8 G @) B SHEL i e
olpsaring fimer)gand ke hphdt @) tcompresiing doar sosesw(hOepadéch project
ella?enrgw from the stem;
and
- a female part (2) having a wall (30) with an inner face and an outer
bearing face, the wall containing an aperture (33) which permits the head
of the male part to pass through the aperture and rotatably receives the
stem with the bearing face of the male part in contact with the outer
bearing face of the wall, the inner face of the wall being profiled to engage
the said noses when the male part is rotated within the aperture;
characterised in that
the aperture (33) of the female part is of cruciform shape, and the
opposing faces of the wall (30) and the noses (10) are provided with
oppositely inclined ramps (19) which act to provide progressive tightening
and alignment of the connector as the male part is rotated within the
aperture.

2. A connector according to Claim 1 in which the bearing face of

the male part is provided by a plate.

3. A connector according to Claim 2 in which the plate is adapted
to engage an end of a beam forming part of the display frame.



5. A connector according to CGaim11 in which the

femal e part includes a plurality of walls which each
we@oemwsasriesuch an aperture. 6. A connector accordi/aB2a00/004377

Caim5 in conbination with a cap for engagenent wth

an unused aperture of the female part. 7. A connector

according to Claim®6 in whiicfy the cap includes a cover

plate and a cruciformprojection for reception in said

unused aperture. 8. A connector according to Caim?7

in which the cruciformprojection is provided with

external ribs extending substantially perpendicular to

the cover plate to provide an interference fit in said

upused apmidonhectd?.aosoeding ¢o tGaina2dorvdiol the s@niceniains a

in which the oppositelyincliped ranps 9), subtend_a

r seipwHroadsd spakeigWhisE0ReNy {P\r‘a‘d%h ?%)o_ia]tfd_o rgeeive a screw-
c ?%ﬁé rding to Cdaim9 in which the inner face
oﬁ] e %‘%@0) is provided with a radially-extending
groove (38) which receives the locating ridge (20) to
Bgf It t Fvel X L8538 Gof 2 c0RiS RE" Eiatht AR WAk #0&'s€male part

includes a plurality of walls which each contain such an aperture.

6. A connector according to Claim 5 in combination with a cap for

engagement with an unused aperture of the female part.

7. A connector according to Claim 6 in which the cap includes a
cover plate and a cruciform projection for reception in said unused

aperture.

8. A connector according to Claim 7 in which the cruciform
projection is provided with external ribs extending substantially
perpendicular to the cover plate to provide an interference fit in said

unused aperture.

9. A connector according to Claim 1 in which the oppositely-
inclined ramps (19) subtend a radially-extending locating ridge (20).

10. A connector according to Claim 9 in which the inner face of the
wall (30) is provided with a radially-extending groove (38) which receives
the locating ridge (20) to positively locate the male part within the female

part.



