CONNECTOR FOR USE I N DI SPLAY FRAMVES TECHNI CAL FI ELD OF
THE I NVENTION This invention relates to displays of
the kind which include a display frame fornmed of a
waizoases1of beams which are joined toget her POY/GB2007/004377
mul ti-way node fittings to forma three-di nensi ona
shape, and in which display panels are rel easably
secured to the beans. BACKGROJND I n known displ 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 Tis
inserted through an elongate 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
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di splay conSirderable attention nust be paid to the
orientation of the node fittings and beans to ensure

thEt they all interconnect in the desired manner. This
takes up a considerabl e f tinme and
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part of the display erectors. - 2 -

This invention relates to displays of the kind which include a display frame
formed of a plurality of beams which are joined together by multi-way
node fittings to form a three-dimensional shape, and in which display
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 skili and experience on the part of
the display erectors.



2. In order to ensure that a tight rigid joint is

achi eved the connectors nust be designed such that a
significant amount of force is necessary to rotate the
woyedekiéi tting. Furthernore, if the connectersGBlhoulodsr?
beconme worn or damaged follow ng a prol onged period of
use the connection could becone sl ack, reducing the
overall stability of the di8play frame. 3. It is not
i medi at el y obvi ous whet her the beans are securely
attached to the node fittings since the externa
appearance is very simlar whether the beans are
rotated into the Iocking position or not. 4. The

r equj nt tor o '
| 3ol G do €l e o By T Toip{ el leRbartors
I @fulgt lbétdﬁhgnéii suBhethaka ghgnifisant Awountsel felce is NACeasFY Y
grea si gni
? rapis e bt SEES lyerhat, BAGP sopnbaEHEhould bosome
Q‘v&&?ﬁ%}hdérhﬁgédlfsnovmgg a/mcn!nmgacbpeadhdlrﬁfmaﬁﬁf@(?@mnﬁ?ﬁon
ea ecess
51 breortn SERE Toaiing e pyerdh FRbIBONE disthey FARC.
be magneti cal |y attached US 4 646 503 discloses a
di spl ay connec or i C
i e pelammieol i et (8 pRe R Spebieh) afse
| N38Ké ABde m.ttmg@ SRLER a@@mtauamoeanamdeetsfmm Simileo wdrether
fittings. t],aomt t%@éé}lwtlenedéar}/ngns of | ocking
mébg@aWﬁla\fﬁr% Ebpia N0 ARS8 f;\ackscr ewns.
Al t hough this requires a srral l er angle of rotation
with a mni num amount of force,ka secure, j.0int i .
achi Bedearirempat fofefate thehrams 8“86@&65?@"’6‘%’.’3@?&%@? IS
e iR dificlf wHishilosbo @atiomal that thi's has been
ur

done er nor e, | arge nunber of conponents are
reqU| red, making the syst em expensi ve and unreliabl e.

5 The \D@t F\f SEERLISHINE R ARG @l@‘atércs@lﬁlﬂ&aﬂt@ withthe reed

i nVent1ve tormof connector for use in

c clogeducs transpstrtation [FOgISARICLRNE L OtaRte Ry tb&% spfety: oBiquan
di t?\@demﬁwﬁ %en'i %gé‘% bﬂmtﬁﬂﬁn BRAMIBerR ll§| ﬁé@éslsafy oIk

preplann| reduci ng the ov
costsenaoeumnat least twa aidas f the beamievdHen tf}ﬁqalsplay panels

gegae{gé%dngﬁéaﬁt{&hége ease of construction.

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.



SUMVARY OF THE | NVENTI ON The present invention
proposes a connector for use in displays of the kind
whi ch include a display frame fornmed of a plurality of
woeanm/msticch are joi ned toget her by mul ti-wayP€ndB2007/004377
fittings to forma three-di nensi onal shape, and

di spl ay panels are rel easably secured to the beans, in
whi ch the said connector conprises: - a male part
having a bearing face, a stemprojecting fromthe
bearing face, and a head conprising four noses which
project laterally fromthe stem and - a female part
havVhegpresewitl invehtidh aeeksinerprovide andwamnduinegentiveaformgof

face, the Il containin n _apertur i ch rmt
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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 3&posi telhi ncl i ned ranmps which act to
pr§HWABV®F§- WeVENE Neni ng and alignnent of the

connector as the male part is rotated within the

aperture.
IOThe present invention proposes a connector for use in displays of the kind

which include a display frame formed of a plurality of beams 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.



- 4 - In one formof the connector the bearing face of
the male part is provided by a plate adapted to engage
an end of a beamformng part of the display frame. In
woabbtsae2tor m of t he connector the stem cont aPCRBGB2007/004377
screwtreaded socket which opens through the plate to
receive a screwthreaded el enent. The femal e part
generally includes a plurald4y of walls which each
contain such an aperture. The invention al so provides
a cap for engagenent with any unused apertures of the
femal e part. BRI EF DESCRI PTI ON OF THE DRAW NGS The
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|n§[gme|nan, Figure 2 is a general view of a nmale
fitting form ng one part of the connector, together
with its associated beam Figure 3 is a plan view of

t hehéredrRalbipart gererallyomtiedds iaplanligraf wallswiich eaeh oartain
i éLEC!h z%ﬁ aperture. The invention also provides a cap for engagement with

any unused apertures of the female part.

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;



Figure 5 is a general view of one half of a ferale
node fitting formng a second part of the connector,
showing its internal profile; - 5 - Figure 6 is a
wickmoslsersat i on of the node fitting; Figure 7PCEBGB2007/004377
general view of the connector during insertion of the
mal e fitting into the node fitting; Fiqure 8 is a
general view of the connecteb-with a cap applied 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
fitting which permts the attachnent of different
accessories to the node fittings.

Figure 6 is a side elevation of the node fitting;

Figure 7 is a general view of the connector during insertion of
the male fitting into the node fitting;

Figure 8 is a general view of the connector with a cap applied
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 fitting which
permits the attachment of different accessories to the node
fittings.

DETAILED DESCRIPTION OF THE DRAWINGS

The two-part connector which is shown 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 nhode 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
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di splay frane forned of extruded beans 1 which are
joined together by nulti-waf-node fittings 2 to forma
t hr ee- di nensi onal shape to which display panels (not
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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



- 7 - of which is shown in Fig. 5, which may be joi ned
toget her by welds or by screws, pins or other
fastening el enents inserted through co-operating holes
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with six square and substantially identical side walls
30. Each side wall provides an inner face 31 and an
opposite outer bearing surfdece 32, shown in Fig. 6.
The side wall contains a central generally cruciform
aperture 33 which is shaped to permt the head of the
mal e part to pass through. Mre partlcularlyé),y t he
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the beam since the tape-covered side can be rotated

into the desired position prior to engagenent with the
node connectors. This enables a significant reduction
in manufacturing time, weight and cost to be achieved.



My unused apertures in the node fitting can be covered
by a noul ded cap 42, as shown in Fig.s 8 and 9, to
prevent ingress of dirt and inprove the overal
soeew@mee of the display. The cap includes BCBGBYHYI0Y377
doned square cover plate 43 with a projecting

conti nuous wall 44 of cruciformshape to |ocate in one
of the apertures 33. Each F8e 45 of the wall 44 is
provided with external ribs 46 extendi ng perpendi cul ar
to the cover plate 43 to forman interference fit in

the apertures 33 so that the ca s_can be ppl i ed
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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 overall 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



CLAIMS 1. A connector for use in displays of the kind
whi ch include a display frane forned of a plurality of
beans which are joined together by nulti-way node

tid Joosngsiet 0 form a t hree-di nensi onal shape andr/GBi001i004377
have di spl ay panels rel easably secured to the beans,

t he connector conpri sing: a male part having a
bearing face, a stem projectdng fromthe bearing face
and a head conprising four noses which project

| aterally fromthe stem wherein each nose has a

| eading face which is inclined toward the bearing face
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alignnent of the connector as part Is rotate
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subtend a radi al y extending |ocating ridge. 3. A

connector according to claim2 in which the inner face
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groove V\,hl recerv img ri 0 p03|
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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.



CLAMS

4. A connector according to claim3 further configured
such that the locating ridge clicks, in use, into the
groove indicating that a positive |ock has been
achieved. -11- 5. A connector according to any one of
claims 1-4, wherein the wall of the female part is
square in plan, the aperture having four substantially
i dentical |obes which project generally perpendicul ar
to the four surroundi ng si.qg.-edges of the wall, the
opposite side margi ns of each | obe converging to neet
ircunferential outer margin. 6. A connector
according to any one of clainms 1-5 in which the
bearing face of the male part is provided by a plate.
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r efaeé \andaa s*.madvednimresa@emuelmmwhlch project laterally from the stem
wherein each nose has a leading face which is inclined toward the bearing face
of the male part from the stem to its outer edge;
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 noses when the male part is rotated within the
aperture;
wherein the aperture of the female part is of cruciform shape, and the
opposing faces of the wall and the noses are provided with oppositely inclined
ramps which act to provide progressive tightening and alignment of the

connector as the male part is rotated within the aperture.

A connector according to claim 1 in which the oppositely-inclined ramps of the

noses subtend a radially-extending locating ridge.

A connector according to claim 2 in which the inner face of the wall is provided
with a radially-extending groove which receives the locating ridge to positively

locate the male part within the female part.

A connector according to claim 3 further configured such that the locating ridge

clicks, in use, into the groove indicating that a positive lock has been achieved.



10.

11.

12.

13.

10. A connector according to any one of clains 1-9,
wherein the female part is forned in two identical

hal ves j oi ned together by one or nore fastening

el ements. 11. A connector according to claim 10,
wherei n each half has a cooperating hole, the one or
nore fastening el enents being configured to be

i nserted through cooperating holes to join the two
hal ves together. 12. A conngctor according to any one
of claims 1-11 in which the female part includes a
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male part is provided by a plate.

A connector according to claim 6, wherein the plate is square in plan, the noses

projecting radially from the stem on the diagonals of the end plate.

A connector according to claim 6 or claim 7 in which the plate is adapted to

engage an end of a beam forming part of the display frame.

A connector according to claim 6 or claim 7 in which the stem contains a screw-
treaded socket which opens through the plate to receive a screw-threaded

element.

A connector according to any one of claims 1-9, wherein the female part is
formed in two identical halves joined together by one or more fastening
elements.

A connector according to claim 10, wherein each half has a cooperating hole,
the one or more fastening elements being configured to be inserted through
cooperating holes to join the two halves together.

A connector according to any one of claims 1-11 in which the female part

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

A connector according to claim 12 in combination with a cap for engagement
with an unused aperture of the female part.



14.

15.
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A connector according to claim 13 in which the cap includes a cover plate and a
cruciform projection for reception in unused aperture.

A connector according to claim 14 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.



