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CONFIGURING ITEM DISPLAY STRUCTURES WITH ELECTRICALLY POWERED
FUNCTIONALITY

The present invention relates to- configuring an item display structure with electrically
powered functionality. The invention has particular, though by no means exclusive,

abplic_dtion to merchandising.

Accentuating products displayed for retail sale, typically by way of accent lighting to
structures - e.g. shelving or rack structures — uéed to hold and display the products, has
become popular in reéeﬁt years. There is a need in the art for a feliable; straightforward
way of configuring a displéy structure with powered functionality, such as lighting, for the

purposes of accentuating items displayed by the structure, or for alternative purposes.

According to a first aspect of the present invention, there is provided a method of -
configuring an item display structure with electrically powered functionality, the item
display structure comprising a first support and at least one second support which. is
mountable to the first support at any one of selectable positions so as to be able to hold at
least one itém such that the item is-displayed, the method comprising:

applying to the first support electrical contacts (“first support contacts”) which are
electrically coupled to a power source or able to be so coupled; and

configuring the or each second support with a powered utility, including applying
to that second support electrical contacts (“second support contacts™) such that, when that
second support is mounted to the first 's_upport, each second support contact engages a
respective one of the first support contacts, irrespective of the position at which that second -

support is so mounted, whereby the powered utility is operable by the power source.

The method may comprise retrofitting the powered utility to the display structure.

According to a second aspect of the present invention, there is provided an item display
structure configured with electrically powered functionality via a method according to the

first aspect.
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According to a third aspect of the present invention, there is provided an item display

structure configured with electrically powered functionality, the item display structure

" comprising a first support and at least one second support which is mountable to the first

support at any one of selectable positions 50 as to be able to hold at least one item such that
the item is displayed, wherein the first support is provided with electrical contacts (“first
support contacts”) which are electrically coupled to a power source or able to be so
coupled, and the or each second support is provided with a powered utility which inc]u_dés
electrical contacts (“second support contacts”) which are arranged such that, when that _
second support is mounted to the first support, each second support contact engages a
respective one of the first support contacts, irrespective of the position at which that second

support is so mounted, whereby the powered utility is operable by the power source.
Preferably, the display structure is of modular construction.
Said positions may comprise ones which are spaced apart or which form a continuum.

In a preferred embodiment of the invention, the display structure compriseé a plurality of

said second supports mountable to the first support at ones of said positions.

At least one said second support may comprise a shelf. Alternatively or additionally, at

least one said second support may comprise a rack. In a preferred embodiment of the

‘invention, the display structure comprises a plurality of said second supports all of which

are shelves, or all of which are racks.

The or each rack may be a garment-hanging rack, which rack may, for exﬁmple, be one

from which a garment can be hung via a clothes hanger.

The powered utility with which a said second support is configured may comprise lighting,
which lighting may, for example, comprise LED lighting. The lighting may, for example,
be arranged in a strip or line along the second support — e.g. along an edge of the support,

which edge may be a front edge. Preferably, the lighting is accent lighting arranged to
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illuminate or highlight item(s) held by the second support(s).
Alternatively or additionally, the powered utility with which a said second support is |

configured may comprise a mechanical utility such as one that comprises one or more fans,

which fan(s) may, for exa:nple, be operable to blow air to the item(s) and/or to flutter tinsel

“tape and/or move other components, such as flutter tubes, forming part of the utility.

In a preferred embodiment of the invention, the powered functionality is for
accenting/accentuating the item(s) held by the second support(s).

In a preferred embodiment of the invention, the display structure is for a merchandising

outlet, whereby the item(s) may comprise merchandise. Alternatively or additionally, the

display structure may, for example, be one for exhibiting artwork, whereby the item(s).

may comprise pieces of art.

In preferred embodiments of the invention, the first support contacts consist of a pair of

contacts. In these embodiments, each of the two' first support contacts is dimensioned

sufﬁcxently to be engaged by a respectlve one of the second support contacts when the or
each second support is mounted at any one of said positions. In one embodiment of the
invention, said positions are afranged along a line (so that positional adjustability of the or
each secon& support has one dimensional degree of freedom), which may be a straight line
ora curved line, which niay follow a. direction in which the first support extends. The
curved line may licin a plane, or may, for example, be helical. In one embodiment of the
invention, the first support comprises an elongate bar strﬁcture. Preferably, the first
support contacts are elongate and extend along or parallel to the line. Preferably, each of
the elongate first support contacts forms part of a bus bar. Preferably, the bus bar or each
of the elongate first support contacts is eonﬁgured in the form of strip. In one
advantageous embodiment of the invention, the bus bar or each of the elongate first
support contacts is mounted to the first support via adhesive tape, such as, for example,
double-sided tape. According to a fourth aspect of the present invention, there is provided

a bus bar comprising an'elongate base and parallel elongate electrodes held within slots
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formed in the base. Preferably, the base is extruded. Preférably, the base is configured in
the form of an extruded plastic strip. Preferably, the bus bar includes respective pairs of
retainers which are integrally formed with the base and project outwardly therefrom in
converging plaﬁes, the retainers in each pair’ éngaging opposed longitudinal edges of a
respective one of the electrodes. Preferably, the busbar is formed by a process of

cross-head extrusion, of both metal forming the electrodes and plastic forming the base

“(and retainers, if present). Preferably, the base is configured with a longitudinal notch

through which an element, such as a screw, nail or pop-rivet can be directed to. fasten the

bus bar to a structure.

Alternatively, the first support contacts may be greater than two in number. In one
embodiment of the inventioh, said positions may be arranged in a plane (so that the
positional adjustability of the or each second support has two dimensional degrees of
freedom); e.g., the first support may be configured with a uniform “grid” of connection
points which is such that the or each second support is connectable at selectable ones of
those points corresponding to said positions. The first support contacts may then be
arranged in a staggered manner — e.g., in the manner of a checkerboard pattern, in

registration with the grid.

Preferably, the or each seéond support is configured such that the second support contacts |
are resiliently biased into conditions in which they engage respective ones of the first
contacts when that second support is mounted at a said position. Preferably, each second
support contact is spring-biased. Preferably, each second support contact is mounted
within an insulative housing with respect to which it is movable against the bias, which
housing preferably houses a spring which biases the second support contact into said
condition. Preferably, the housing comprises a bloéck, which may be a moulded block that
is preferably formed of plastic. Preferably, the or each housing is mounted to the second
support. In a preferred embodiment of the invention, an electrical connector unit, |
comprising said housing and said second support contact mounted within £he housing, and
preferably further comprising said spring, is applied to the or each second support.

Preferably, each second support contact is arranged so as to extend through a portion of the
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respective second support so it can engage a respective said first support contact.

Preferably, said portion comprises a wall portion. Preferably, the wall portion is a rear

- wall portion. Preferably, each second support contact is arranged to extend through a

respective opening through said portion. Preferably, said unit includes insulating cover |
portions through each of which a distal end of a respective said second support contact
extends, the cover portions being arfanged to extend through the openings whereby to

isolate the distal ends from said portion of the second support.

According to a fifth aspect of the present invention, there is provided an electrical -

connector unit, for providing electrical connection to at least one contact provided on a

first support ("first support contact"), the unit comprising a housing, which is mountable to

a second supbort that can be mounted to the first support, and at least one contact ("second
support contact") mounted within the housing, the or each second support contact being

resiliently biased towards a condition in which it can engage a respective said first contact

when the housing is mounted to the second support and the second support is mounted to

the first support. Preferably, the unit includes at least one spring mounted within the
housing, the or each spring biasihg a respecti\}e said second support contact towards said
condition. Preferably, the housing comprises a block, which may be a moulded block that
is preferably formed of plastic. Preferably, the or each second suppoﬁ contact is arranged
so>as, to extend through a portion of the second support so it can engage a respective said
first support contact. Preferably, said unit includes at least one insulating cover portion
and a distal end of the or éach second support contact extends th}éugh a respective said
cover portion, the or each cover portion being arranged to extend through an opening
through said portion of the second support whereby to isolate the distal end from said
portion. Said portion may comprise a wall portion, which may be a rear wall portion.
Preferably, the housing is configured to be received against that portion when mounted to
the second support. Preferably, the housing is configured so as to be received against an |

underside of the second support when mounted to the second support.

Preferably, the housing is configured such that a protective casing can be fitted thereto.

Preferably, the housing and casing are configured with interengageable formations
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whereby to be releasably interconnectable. Preferably, the formations comprise ribs and

slots which are slidably engageable with the ribs.

According to- a sixth aspect of the present invention, there is provided an electrical
connector assembly comprising said unit and said casing, wherein said casing is fitted to

the housing.

Preferably, the/each second support contact comprises an elongate member or projection
having a distal end, and the first and second support contacts are arranged such that
the/each distal end contacts a respective said first support contact when the/each second

support is mounted at a said position. Preferably, each clongate member/projection

comprises a pin.

e

Alternatively, the/each second support contact may comprise a leaf contact.

In a preferred embodiment of the invention, at least one said second support comprises a

~shelf and an adapter fitted or mounted to the shelf, and a respective said electrical

 connector unit is fitted or mounted to said adapter whereby to be mounted to the shelf.

According to a séventh aspect of the present invention, there is provided an adapter for
mounting an electrical connector unit to a shelf, the adapter being configured such that it

can be ﬁtted or mounted to the shelf and such that said unit can be fitted or mounted to it.

. The shelf may be a wire shelf.

The adapter may compriée conneéting means engageable with the shelf to hold the adapter
to thé shelf. The connecting means may comprise a hook or catch member receivable over
a portion of the shelf, which portion may, for example, be an upWardly projecting wall
portion of the shelf, such that the adapter.depends from the portion of the shelf. The
adapter may comprise a roof ponioh receivable against an underside of the shelf, an

underside of which roof portion is arranged for receipt of a said connector.unit thereagainst
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when the connector unit is fitted or mounted to the adapter. The roof portion is preferably
configured in the form of a strip or plate. The adapter may comprise a mounting section

arranged for receipt of the connector unit thereagainst when the connector unit is fitted or

" mounted to the-adapter. Preferably, the mounting section comprises a tongue or flange.

Preferably, the mounting section is configured with at least one opening; the or each
opening being arranged such that a réspective said contact of the unit extends therethrough
when said unit is fitted or mounted to the adapter. Preferably, the or each opening is
configured for snug receipt of an insulative cover portion or collar of the unit through
which the respecti\)e contact extends. The adapter may further comprise a side wall

portion which projects downwardly from the roof pdrtion. Prefefably, the roof portion

- and/or side wall portion is configured such that electrical wiring to the unit is supported

therefrom.
Tt
According to an eighth aspect of the present invention, there is provided an assembly
comprising an adapter as defined above and: '
said electrical connector unit or assembly, which is fitted or mounted to said
adapter; and/or

said shelf, to which the adapter is fitted or mounted.

The first support may cornprise a Support stahd, which may be permanently fixed or

relocatable. In one embodiment of the invention, the display structure comprises a gondola

~ shelving structure, e.g. one which is suitable for use in a supermarket, wherein shelves are

mounted on opposite sides of the support stand, and wherein the second supports comprise
shelves. In another embodimént of the invention, the display structure comprises a

shelving structure wherein shelves are mounted to only one side of the support stand.

The first support may, altématively, comprise a permanently fixed structure, such as a

building wall.

‘In a preferred embodiment of the invention, said first and/or second support contacts are

positioned away from locations at which the first and second supports interengage when
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the former is/are mounted to the latter. In the preferred embodiments of the invention, the
first and second supports have connectors which are interengageable at said locations.
Preferably, the first and/or second support contacts are positioned so as to be 'substantially

concealed and/or shiclded by the display structure and/or the item(s) when displayed

* thereby.  In one preferred embodiment of the invention, the first support contacts are

applied to panelling or an upright of the first support against or adjacent to which the or
each second support, preferably a rearward part of that support, is received when mounted

to the first support at a said position.

Preferably, the first support is provided with a pair of elongate electrical contacts which are
electrically insulated from each other and the or each second support is provided with
contacts positioned such that each abuts a respective one of the elongate contacts when the
second support is mounted to the first support at any one of said positions whereby the

electrical coupling of the second support to the first support is effected.

The power supply may comprise an AC power supply or a DC power supply.

The power supply may be mounted to or carried by the display structure, preferably the
first support, and may, for example, include an on-board power supply, e.g. a battery,
which may be carried by or mounted to the first support, preferably in a manner such that it

is concealed, at least when the display is in use.

The power supply may comprise a mains power supply and the structure may be provided |

~ with a transformer/rectifier connected or connectable to the mains power.

According to a ninth aspect of the present invention, there is provided a said second

support to which said second support contacts are applied or which is provided with a’said

‘powered utility including said second contacts.

According to a tenth aspect of the present invention, there is provided a said first support to

which said first support contacts are applied or which is provided with said first support

il
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The present invention will now be described, by way of non-limiting exar;lple only, with
reference 10 the accompanying drawings, in which:

Figure 1 shows a product display unit which is to be configured with accent
lighting functionality in accordance with a preferred embodiment of the present invention;

Figure 2 shows the layout of an accent lighting system as applied to the display unit

~ of Figure 1 (to provide the lighting functionality), omitting panels, shelves and racks of the

“unit for clarity; -

- Figure 3 corresponds to Figure 2 though shows the panels;

Figure 4 is a skeleton view showing only the accent lighting system as applied to

'>the display unit of Figure 1;

Figure 5 shows a rack unit forming part of the display unit of Figure 1;.
Figures 6A and 6B each show details of busbar which may form part of the system;
- Figure 7 shows details of a pressure contact electrode unit applied to a shelf of the
display unit of Figure 1 and forming part of the lighting system;
~ Figures 8A and 8B show details of the pressure contact electrode unit and a
mounting thereof to a shelf of th’e-disp_lay unit of Figure 1; '
Figure 9A shows details of a pressure contact electrode unit applied to an
alternatively configured shelf of the display unit;

Figures 9B and 9C show details of an alternatively configured pressure contact

~ electrode unit of the system;

Figure 9D shows details of a modified version of the pressure contact electrode unit

- of Figures 9B and 9C;
25

Figure 9E depicts application of a said altematively configured pressure contact
electrode unit to a shelf of the display unit;

Figure 9F shows a'casingvapplied to a said altemativelvy configured pressure contact
electrode unit; _ | __

Figures 10A to 10C show details of a said alternatively configured pressure contact
electrode applied to another alternatively configured shelf of the display unit, via an

adapter;
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Figure 11 is a circuit diagram of the lighting system;

Figure 12 schematically shoWs details of an electrical coupling between an LED
strip light of the lighting system, applied to a rack unit or shelf of the product display unit
of Figure 1, and a respective pressure contact electrode unit of the system applied to that
rack unit or shelf;

Figures 13 and 14 provide examples of shelving units to which the invention is
applicable; and | |

Figures 15A and 15B show details of an altefnativc electrically powered system as

applied to the product display unit in acéordance with another preferred embodiment.

A product display unit 1 to which an accent lighting system is retrofitted in accordance

- with a preferred ‘embodiment of the present invention is shown in Figufe 1. The display

unit 1 is a modular shelving and rack display unit comprising a support structure 3,
shelves 5 mounted to the support structure 3, and rack units 7 also mounted to the support

structure 3.

The support structure 3 comprises spaced apart upright posts 9, feet 11 supporting the
posts 9 at lower ends thereof, panels 13 supported from the posts 9 and extending
therebetween, and kicker panels 15 coupled to front ends of the feet 11 and extending

therebetween.

The display unit 1, as previously mentioned, is of modulér]construction, whereby fhe
shelves 5 can be mounted to the support structure 3 at selectable positions. To this end,
referring to Figure 12, each shelf 5 includes brackets 21 either end thereof, each bracket
being configured with locking tabs 23, and the posts 9 ar;: configured with axially spaced.
apart slots 25, into which the tabs 23 can be inserted such that the given shélf is mouhted to
a pair of adjacent posts 9 at a selectable level, consistent with common retail shelving
units. Each rack unit 7, referring to Figure 5, also comprises end brackets 41 each of
which is configured with locking tabs (not shown) receivable into slots 25 of adjacent
posts 9, whereby each rack unit 7 is also mountable to the support structure 3 at a

selectable level. The rack units 7, or instead the shelves 5, may be omitted without
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departure from the invention.

The lighting system to be installed in the display unit 1, in accordance with a preferred
embodiment of the invention, will comprise strips of LED lighting épplied to shelves 5 and
rack units 7, so as to illuminate items placed on shelves 5 and hanging from the rack
units 7 respectively, and electrical contacts arranged sdch that power can be provided to
the lights irréspebtive of the selected positions at which the shelves 5 and rack units 7 are

mounted.

Refei'ring to Figures 2, 3 and 7, installation of the lighting system 50 comprises mounting
respective busbars 52 to the rear panels 13 adjacent ones of the posts 9, each busbar 52
cbmprising, as can be seen in Figures 6A and 6B, an efctruded ‘plastic strip base 54 and
parallel positive and negative electrodes 56A, 56B which are themselves configured in the
form of extruded strips and held within elongate slots 58 formed in the base 54, and which,
in the present embodiment each comprise nickel-piated copper. As can best be seen at
Figure 6B, which shows a busbar 52 in cross section, the bﬁsbér 52 includes respective
pairs of retainers 55 which are integrally formed with the base 54 and project outwardly
therefrom in converging planes, the retainers 55 in each pair engaging opposed
longitudinal edges of a respective one of the electrodes‘56A and 56B. Each busbar 52 is
formed by a process of cross-head extrusion, of ’both the metal and plastic, and subsequent
cooling during which differing coefficients of contraction of the plastic and metal give rise
to frictional forces therebefwecn, which fo’rces hold the electrodes 56A, 56B to the base 54.
The base 54 can be configured with a longitudinal notch 57 through which an élemem,
such as a screw, nail or pop-rivet which fastens the busbar 52 to a given réar panel 13 is
directed. Each busbar may, alternatively, be mounted to the respective rear panels 13 via
double-sided tape received between a reverse side of the base 54 and those panels.
Alternatively, each busbar may be supplied with adhesive pre-appIied to an underside
theréof and a peel-off strip the removal of which exposes the adhesive to permit adhesion

of the underside to the panels 9.

A switch mode transformer/rectifier unit 60, having connectivity to mains power 62 (via a



WO 2014/047690

10

15

20

25

30

PCT/AU2013/001111

-12-

general purpose outlet), is arranged between adjacent ones of the feet 11 and is electrically

coupled to lower ends of the electrodes 56A, S6B of each busbar 52 via flyleads 64. As

‘will be clear from Figure 3, the unit 60 and flyleads 64 are arranged so as to be covered by

the kicker panels 15 and lowermost ones of the shelves 5 (to which lowermost shelves
lighting is not applied) received adjacent upper ends of those panels and upper ends of the

feet 11, whereby to be concealed when the display unit 1 is assembled.

Installation of the system 50 additionally comprises equippihg cach of respective ones of

the shelves 5 and each of the rack units 7 with lighting circuitry which, when the shelf 5 or

‘rack unit 7 is mounted to the support structure 3, engages one of the busbars 52 s0 as to be

electrically coupled to the .power supply. The circuitry as applied to each shelf 5
comprises a self-adhesive LED strip 30 attached to the underside of the shelf 5 adjacent a
front édge thereof, an electrical connector unit 32 mounted to an undersi)de of the shelf 5
adjaéent a rear corner thereof, and a length of flat wire 34 mounted to the shelf underside
and extending adjacent ah end edge of the shelf 5, via which the unit 32 and an end of the:
strip 30 are intercomiected, whereby to be electrically coupled. The unit 32, which will be
described in further detail later, is positioned to engage one of the busbars 52 at each and
evéry one of the pbssible positions at which the shelf 5 can be mounted to the support
structure 3. Each rack unit 7, referring to Figure 5, is of the "waterfall' type and comprises
an elongate bar 40, to opposite ends of which brackets 41 are fixed, and axially spéced
apart rack members 43 projecting forwardly from the bar‘ 40 and configured with
formations 45 which are engageable with hooks 80 of clothes hangers 82 whereby
garments fitted to the hangers 82 can be hung from the members 43. The lighting circuitry
applied to each rack unit 7 comprises self-adhesive LED strips 30 each of which is applied
to an underside of a respective rack member 43 so as to extend therealong, a connector
unit 32 mounted to, or adjacent to, one of the brackets 41 of the rack unit 7, and a length of
flat wire 34 attached to the underside of the elongate bar 40, so as to extend therealong, via
which proximal ends 6f the strips 30 are electrically coupled to the unit 32. As is the case
with each shelf 5 to which circuitry is applied, each rack unit 7 will be electrically coupled
to the power supply, via engagement between the respéctive connector unit 32 applied

thereto and a busbar 52, regardless of the position at which the rack unit 7 is mounted to’
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~the support structure 3. .

A view of the system 50, omitting details of the display unit 1 to which it is applied, is

- shown in Figure 4, from which it will be readily apparent that each shelf and rack unit to

which lighting circuitry is applied will be positioned to receive power from one of the

busbars 52 wherever it may be mounted.

Referring to Figures 7, 8A, 8B and 9A, each connector unit 32 comprises a pair of brass:
contact pins 36A, 36B, each pin comprising either raw brass or gold-plated brass (the latter

being preferable, to minimise potential for corrosion), and a housing, comprising a

- moulded plastic mounting block 38, in which each pin is retained. Each of the pins 36A,

36B is housed by a respective elongate cavity 37 formed through the block 38 and is
configured with a boss 33 having a diameter such that it forms a sliding fit inside the
cavify 37. A helical compreséion spring 35 is received over the pin in the cavity 37 such
that one end thereof abﬁts a radially inwardly extending shoulder 39 formed in the

block 38 adjacent a first end thereof, and the other end thereof abuts the boss 33, whereby

 the pin is biased to a position in which a free end thereof projects from the cavity, beyond a

se_cohd end of the block 38. A respective collar 31 is received, over the free end of each
pin, in the respective cavity 37 adjacent the block second end, and is fixed relative to the
block 38 whereby the respective pin free end is axially moveable with respect thereto.
Each collar 31 is arranged td abut the boss 33 of the respective pin to preclude
displacement of the pin, under the spring bias, with respect to the block 38 beyond a
particular limit, as shown for pin 36A in Figure 8A. Each collar 31 may, without departure
from the invention, be replaced with another mbtion-limiting or retaining component, such
as a threaded nut or a positioning screw. Pushing of the free end of either pin in the
direction towards the block 38 causes that pin to retract, against the spring bias, thereby

effecting compression of the respective spring between the shoulder 39 and boss 33, as

‘shown for pin 36B in Figure 8B. As shown in Figure 7, transmission wires 21A, 21B of

the respective flat wire section 34 are connected to ends of the pins 36A, 36B, respectively,
adjacent the first end of the block 38, whereby the pins are electrically coup‘led' to the LED

strips, via the flat wire sections 34.
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Each connector unit 32 is mounted to the respective shelf 5 or rack unit 7 such that the

pins 36A, 36B project rearwardly to abut the contact strips S6A, 56B, respectively, of one

of the busbars 52 when the shelf/rack unit is mounted to the support structure 3 at any one

of the possible mounting positions, Wheréby the pins 36A, 36B are forced, against the
springs, in a direction towards the front of the shelf or rack unit during mounting, and
thereafter remain in contact with the busbar conductive strips under the biasing forces

exerted upon them by the springs.

Referring to Figures 8A and 8B, a given unii 32 mounted to a shelf 5 may be so mounted

-via a plastic spacer block 29 which is received against the underside of the item-supporting

panel 6 of the shelf 5 and attached to the shelf underside via suitable means — e.g., SCrews

- and/or doublé-sided tape, the spacer 29 being dimensioned to support the unit 32 such that

the pins 36A, 36B are spaced below the lower edge of a rear rim or wall 8 of the respective
shelf. The block 38 may be configured with a locating through-hole 27 which aligns with

a threaded hole formed in the spacer block 29, such that a screw (not shown) can be

- received through the aligned holes to hold the block 38 against the underside of the spacer

block 29.

In one alternative mounting arrangement, shown in Figure 9A, where the rear edge section
of each shelf 5 is configured with a flange or lip 12 which projects forwardly from the
lower end of the shelf rear wall or aﬁ upright section of said rim 8, a given unit 32 mounted
to a shelf 5 may be so mounted directly to that flange/lip 12, at an underside thereof, via

suitable means - e.g., screws and/or double-sided tape, the spacing of the lip/flange 12

- from the item-supporting panel 6 conveniently being such that the pins 36A, 36B are
_spaced below the lower edge of the rear wall 8 of the respective shelf. Again, the through-

hole 27 may receive a screw (not shown) which is fitted so as to attach the unit 32 to the

lip/flange 12.

Shown in Figures 9B and 9C are details of an alternative connector unit 32' of the

system 50. The connector unit 32', like connector unit 32, comprises a pair of brass contact
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pins (details of which are omitted from Figures 9B and 9C for clarity), each pin comprising
either raw brass or gold-plated brass, and a housing, comprising a moulded plastic .
mounting block 38'. Each of the pins is housed by a respective elongate cavity 37' of
substantially the same configuration as each cavity 37. Each pin has substantially the same
configuration as the pins 36A, 36B. A helical compression spring, of the same
configuration as each spring 35, is received ovér each pin in the cavity 37 such that one
end thereof abuts a radially inwardly extending shoulder formed in the block 38' adjacent a
first end thereof, the shoulder being the same configuration as each shoulder 39, anci the
other end thereof abuts a boss, of the same configuration as each boss 33, whereby the pin
is biased to a position in which a free end thereof projects from the cavity, beyond a
second end of the block 38'. A respective collar 31' is received in each cavity 37" adjacent
the block second end in a manner such that it is fixed relative to the block 38'. Each

collar 31" is received over, i.e. surrounds, the free end of each pin. Each collar 31", unlike

collars 31, projects beyond the block second end and is configured with opposed axial

slots 31A whereby it can deform when the connector unit 32' is installed, as will be
described in further detail later. Each collar 31', like the collars 31, is anangcd to abut the
boss of the respective pin to predlude,displacement,of the pin, under the spring bias, with
respect to the block 38' beyond a particular limit, consistent with the unit 32. The pins are:
of sufficient length that distal sections of the free endséhereof project beyond distal ends of |

the collars 31".

The block 38' further comprises a locating through-hole 27' which, unlike the hole 27,

extends parallel to the cavities 37, and will be described in further detail later.

The block 38', like the block 38, includes an abutment surface 38A, which faces upwardly
fo be received against the underside of the ‘item-supporting panel of a shelf 5 when the
unit 32' is applied to that shelf. The block 38' additionally -comprises a further abutment
surface 38B, through which the locating through-hole 27' opens and which faces in a
direction parallel to the cavities 37', so as to be received against a foi'wardly facing surface
of a rear rim or wall 8 of the shelf. A relief 38C is defined between the surface§ 38A

and 38B whereby those surfaces can be received against the panel underside and wall front
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surface, respectively, without obstruction by a radiused inner face of the shelf at a junction

between the panel 6 and wall 8.

The block 38' is additionally conﬁgﬁred, on opposed side walls of a front ﬁonion thereof,
with axial slots 38D, via which it can be mounted to a protective casing, as will be

described in further detail later.

~ The portions of the collars 31' which project beyond the face 38B can vary according to the '

thickness of the wall section 8, as exemplified by Figure 9D, in which those lengths are

shown to be less.

The manner in which the unit 32' is mounted to a shelf S is Hepicted, in sequential fashion,
in Figure 9E. Formed through the wall 8, adjacent an end thereof, are two holes 8A, each
of which receives a respective collar 31', and a further hole 8B, between the holes 8A,
which, when the collars 31' are received in the holes 8A,'aligps with the hole 27', whereby
a threaded fastener, as‘descri.bed above, can be received through the holes 8B and 27' to
secure the unit 32' to the shelf 5. When the unit 32' is so secured, the surfaces 38A
and 38B abut the aforementioned panel underside surface and rear wall forwardly facing
surface respectively. Adhesive may be appliéd to either or each of the surfaces 38A
and 38B (as is élso the case with the abutment face of the block 38), in place of or in
addition to fhe threaded fastener, to -mount the unit to the shelf. The aforementioned
slots 31A .permit transverse and/or radial deformation of the .collars 31' as they‘ are
introduced through the holes 8A, such that the collars 31" fit snugly within the holes 8A,
the lengths of the rearwardly projecting portions of the collars 31' being such that distal
ends of those portions project slightly Beyond, or terminate flush with, the rearwardly

facing surface of the wall 8 when the unit 32' is mounted.

The trailing ends of the pins in the unit 32' connect to the transmission wires 21A, 21B in

an identical manner to those of the pins 36A, 36B of the unit 32.

Shown in Figure 9F is a casing 91 which can be applied to the unit 32' so as to shroud the
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connections between the transmission wires 21A, 21B and the unit 32'. The casing 91
comprises a front wall 92, side walls 93, which project rearwardly from opposite upright
edges of the front wall 92, and a bottom wall 94, which projects rearwardly from a bottom
edge of the front wall 92. The casi‘ng opens rearwardly and upwardly and is configured
with oppoSed axial ribs 95 which project laterélly inwardly from inner faces of the side
walls 93 to\'be slidably receivable in the slots 38DI upon introduction of the front end of the -
block 38' through the open rear end of the casing 91. Laterally outer sections of a rear
po'rtion of the block 38' project laterally outwardly so as to abut upright rearward edges of
the side walls 93 once the front portion of the block 38' has been fully received in the
cavity defined by the casing 91, the; abutting laterally outer sections and upright edges
defining stoppers which locate the unit 32' with respect to the casing 91. The rear wall 92
and side walls 93 of the casing 91 are configured so as not to interfere with the mounting
of the unit 32' to the shelf 5 (as previously described), whereby the casing 91 may be fitted
to the unit 38, either before or after that rhouﬁting is effected. More particularly, the upper
edges of the side walls 93 are arranged so as to be substantially flush with the abutmeﬁt
face 38A of the block 38 when the casing 91 is fitted to the block 38'. The rear wall 92 of
the casing 91 is configured with a centrally disposed, upwardly opening cut-out 96,
portions of the rear wall 92 to either lateral side of that cut-out having upper edges which
are flush with the upper edges of the side walls 93. The cut-out 96 is dimensioned so as to
be able to receive the flatwire section 34/transmission wires 21A, 21B therethrough when
the casing 91 is fitted to the block 38' and the latter is mounted .to a shelf in the manner
previously described. | '

<

It will be appreciated that each of the connectors 32 may likewise, if required, be provided

. with a casing and appropriately configured to interengagé with that casing.

The product display unit ‘may include, in addition or as an alternative to shelves and/or

rack units as described above, at least one wire shelf 5' as shown in Figures 10A to 10C, in

~ which case a said unit 32' is mounted to that shelf 5' via an adapter 100. The adapter 100

comprises, at a rear end thereof, a substantially upright plate section 102 and, extending

from an upper end of the plate section 102, a curved portion having an inverted U-shaped
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cross-sectional configuration, defining a downwardly opening catch or ho;k section 104
receivable over an upper edge of an upwardly projecting rear wall section 8' of the shelf 5,
such that the adapter 100 attaches to the shelf 5. The adapter 100 additionélly comprises
an angle member 106 which projects forwardly from a lower portion of the p.late
section 102 so as to extend substantially the length of the lateral side of the shelf 5'
adjacent to which it is positioned, the angle member 106 comprising a laterally outwardly -
disposed upright wall pbrtion or skirt 108 and a roof portion 110 which projects laterally
inwardly from an upper edge of the portion 108 so as to be received adjacent or against
undersides of individual wire members forming part of the shelf 5. The adapter 100 may
be sufficiently rigid that the angle member 106 is supported, in a cantilever fashion, only

from the section 102, hung" by hook portion 104, whereby to lie adjacent or agéinst the

‘undersides of the wire sections, or may instead be appropriately configured so as to engage

the shelf 5' at at least one position therealong whereby to be held satisfactorily adjacent or
against the underside of the shelf 5'. A lower end of the plate section 102 projects

downwardly beyond a lower end of the angle member 106, thereby defining a ﬂange'or

‘tongue 112 which is configured with holes 8A' and 8B' which correspond with the

holes 8A and 8B respectively. The wall section 110 defines a portion which corresponds
to the item-supporting panel 6 of the shelf 5, against a downwardly facing surface of which
the surface 38A is received when the unit 32" is fitted to the adapter 100. When the unit 32’
is so fitted, the’ transmission wires 21A, 21B/flat wire section 34'(extending to the LED
strip applied to the front edge section of the shelf 5') can be attached to the underside of the

. wall section 110, in the same manner as they can be to the underside of the panel 6, as

previously described. The wall section or skirt 106 lies laterally outward of and adjacent
the unit 32', thereby defining a guard which provides protection to the unit 32' and, if
casing 91 is not applied thereto, additionally provides protection to the connection between

the unit 32' and the transmission wires 21A, 21B/flatwire section 34. The tongue

portion 112, through which the collars 31' extend, corresponds to the wall section 8,

defining a forwardly facing surface against which the surface 38B of the unit 32' _is
received when that unit is mounted to the adapter 100. The wall section/skirt 106 also

provides a side barrier protecting the flatwire section 34. |
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The collars 31', and in particular the portions thereof which extend through the holes 8A,
insulate the pins, thus electrically isolating them, from the shelf 5. Similarly, if the |
adapter 100-is formed from metal, those collars/portions similarly insulafe/isolate the pins
from the adapter 100 and, in turn, the shelf 5'. The adapter, may, on the other hand, be

formed from plastic, thereby itself providing electrical isolation between the pins and the

shelf 5'. Advantageously, the collars 31', in addition to providing-the electrical isolation,

cooperate with the holes/openings to locate the unit during mounting and provide support

to the unit once mounted.

It will be noted that, in the arrangements shown in Figures 9E and 10A to 10C, the pins of

the unit 32' project through the shelf rear wall or through a rear wall portion of an adapter

applied to the shelf. In each instance, the transmission wires 21 A, 21B/flatwire section 34

connect(s) to the LED strips (not shown) applied to the front edge portions of the shelves.

The output of the unit 60 is 24 volts DC, as is typical, though it will be appreciated that a
different voltage output is possible without departure from the invention. The unit 60 may
be replaced with a DC battery, such as a lithium-ion (e.g. lithium ferrous phosphate

(LiFePOQy)) battery, without departure from the invention. -

The LED lighting may be any of a number of types without departure from the invention.
For example, it may comprise red-green-blue (RGB) and/or one or more types of white
LED lighting. The LED lighting may vary to produce differing beam spread angles-
without departure from the invention. In the present embodiment, the lighting comprises
LED strip lighting, which may be mounted to the shelf 5/rack member 43 via self-adhesive .
aluminium. heat dispersal tape. The LED lighting as applied to each shelf 5 is positioned
such that the light it generates is cast so as to accentuate items positioned on an adjacent -
one of the shelves mounted therebelow. (However, - in another embodiment of the
invention, the lighting as applied to a given shelf 5 may be positioned so as to be cast

upwardly, thereby accentuating one or more items on that shelf; e.g., the item-supporting

_panel of each shelf may be able to allow passage of light therethrough from the lighting

applied to the underside of the shelf to a position occupied by one or more items on the
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‘shelf panel. To this end, each shelf panel may be translucent, transparent or apertured.)

Referring to F_igﬁre S, the positioning of the'LED strips on the rack members 43 is such
that light is cast downwardly therefrom to accentuate a garment hung from the rack

member 43 via a hanger 82.

Each of the flat wire sections 34 and flyleads 64 may, like each LED strip, be adhesively

mounted, e.g. via double-sided tape, or adhesive pre-applied thereto and exposed following

removal of a pecl-off strip therefrom.

A circuit diagram 100 of the system 50 is shown in Figure 11. It will be appreciated that
one or more of the shelves or rack unit 7 may be equipped with alternative lighting which
does not comprise strip LED lighting. The alternative lighting may, for example, comprise

one or more downlights.

Shown in Figure 12 are details of how each LED strip light 30 is electrically coupled to a
respective connector unit 32 of the syétem. (As previously mentioned, each LED strip 30 is
electrically coupled to a respective connector unit 32 via a length of flat wire 34 attached
to the underside of the shelf 5 or rack unit elongate bar 40. Provided at the end of the flat
wire 34 adjacent the respective unit.32 is a PCB connector 71, being a T-form connector,
attached to the said end by an automated welding and insulation manufacturing process,
giving rise to an "insulation enclosure zone" 73, within which is contained a weld 74,
facilitating ease of on-site retro-fitting of the system. The PCB connector 71 comprises an
exposed PCB connection 78 to the pin block defined by unit 32. Similarly, at the end of
the flat wire 34 adjacent the strip 30, there is proVided a PCB connector 75, being either a
"stepped width" (Shown) or "parallel-sided” (not shown) aligned connectdr, which is
attached to that end élso by an automated welding and insulation manufacturing process,
which also gives rise to an "insulation enclosure zone" 76, in which there is contained a
weld 77, again facilitating ease of on-site retro-fitting of the system. The connector 71 is
used to form a penﬁanent welded and insulated bond with the self-adhering taper Wire

flylead 34, facilitating aligned mechanical connection with the unit 32. The connector 75
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is used to form a permanent welded and insulated bond between the flylead 34 and any
specified LED strip lights 30. ' ’

The display unit may alternatively comprise a gondola-type unit, a cross-sectional
el;vation view of a bottom part of which is shown in Figure 14, having a support stand and
shelves mounted on opposite sides of the support stand, to each of which the system is
applied. The transformér/rectiﬂer unit may be disposed between adjacent central legs of
the support stand (circled in Figure 14) and the flyleads arranged in yoids, (boxed in

Figure 14) which are covered by kicker panels and lowermost ones of the shelves or other

- configurations such as joinery, whereby to be concealed/shielded.

It is to be appreciated that the invention is not limited to providing display units with LED ,
lighting or, for that matter, lighting per se. In alternative embodiments of the invention,
the powered system may include, instead of, or in addition to the LED strips as described
above, any one or more of the following: ,
e individual lights, such ;15 single LED lights, applied to ones of the shelves and/or
| racks,v which, like the LED strips, fnay provide accent lighting, attract and focus
attention and/or act as safety zone or warning lights;
o fans, such as self-contained fans, to blow air onto items being displayed and/or to
drive another powered utility of the system provided to ones of the shelves or rack
~ units; |
o flutter tubes or tinsel tape, movement of which may also be driven by_fans as
mentioned above;
e light sheets, e.g. to provide background lighting to static print display media and/or
to provide muted ambient iight; and |
e power outlets, such as USB outlets; to which rechargeable and/powerable items
being displayed can be connected, e.g. via a USB cable, so as to be recharged or

maintained in a charged condition and/or powered.

While various embodiments of the present invention have been described above, it should

be understood that they have been presented by way of example dnly, and not by way of
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limitation. It will be apparent to a person skilled in the relevant art that various changes in
form and detail can be made therein without departing from the spirit and scope of the
invention. Thus, the present invention should not be limited by any of the above described

exemplary embodiments.

Throughout this specification and the claims which follow, unless the: context requires
otherwise, the word "comprise”, and variations such as "comprises” and "comprising", will
be understood to imply the inclusion of a stated integer or step or group of integers or steps

but not the exclusion of any other integer or step or group of integers or steps.
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The claims defining the invention are as follows:

1. A method of configuring an item display structure with electrically powered
functionality, the item display structure comprising a first suppbrt and at least one second
support which is mountable to the first support at any one of selectable positions so as to
be able to hold at least one item such that the item is displayed, thé method comprising:
' applying to the first support electrical contacts (“first support contacts”) which are
electrically coupled to a power source or able to be so coupled; and
configuring the or each second support with a powered _util\ity, including applying
to that second support electrical contacts (“second support contacts”) such that, when that
second support is mounted to the first support, each second support contact engages a

respective one of the first support contacts, irrespective of the position at which that second

support is so mounted, whereby the powered utility is operable by the power source.

2. A method according to claim 1, being one in which the powered utility is retrofitted

to the display structure.

3. An item display structure configured with electrically powered functionality via a

method according to claim 1 or 2.

4, An item display structure configured with electrically powered functionality, the

item display structure comprising a first support and at least one second support which is
mountable to the first support at any one of selectable positions so as to be able to hold at
least one item such that the item is displayed, wherein the first support is provided with
electrical contacts (“first support contacts”) which are electrically coupled to a power
source or able to be so coupled, and the or each second support is provided with a powered
utility which includes electrical contacts (“second suppbrt contacts”) which are arranged
such that, when that second support is mounted to the first support, each second support
contact engéges a respective one of the first support contacts, irrespective of the position at
which that second support is so mounted, whereby the powered utility is operable by the

\

power source.
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5. A display structure according to claim 4, being of modular construction.
6. A method or display structure according to any one of the preceding claims,
5 wherein said positions comprise ones which are spaced apart. |
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7. A method or display structure according 1o any one of the preceding claims,
wherein the display structure comprises a plurality of said second supports mountable to

the first support at ones of said positions."

8. A method or display structure according to any one of the preceding claims,

wherein at least one said second support comprises a shelf.

9, A method or display structure according to any one of the preceding claims,
wherein at least one said second support comprises a rack.
10. A method according to claim 9, wherein the or each rack is a garment-hanging

rack.

11. A method or display structure according to any one of the preceding claims,
wherein the powered utility with which at least one said second support is’ configured

comprises lighting.

12. A method or display structure according to claim 11, wherein the lighting is
arranged along an edge of the/each second support.

13. A method or display structure according to any one of the preceding claims,
wherein the powered utility with which at least one said second support is conﬁgured'

comprises a mechanical utility.

14, A method or display structure according to any one of the preceding claims,
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wherein the powered functionality is for accenting/accentuating the item(s) held by the

second support(s).

- 15. ‘A method or display structure according to any one of the preceding claims,

wherein each of the two first support contacts is dimensioned sufficiently to be engaged by
a respective one of the second support contacts when the or each second support is

fnount_ed at any one of said positions.

16. A method or display structure according to any one of the preceding claims,

wherein the first support contacts are linear and elongate.

17. A method or dispIay structure according to any one of the preceding claims,
wherein the or each second support is configured such that the second support contacts are
resiliently biased into conditions in which they engage respective.ones of the first contacts

when that second support is mounted at a said position.

18. A method or display structure according to claim 17, wherein each second support

contact is spring-biased.

19. A method or display structure according to any one of the preceding claims,

wherein mounted to the or each second support is an electrical connector unit comprising a

~ housing and said second support contacts which are mounted in the housing.

20. A method or display structure according to claim 19, wherein the or each connector
unit includes springs each of which resiliently biases a respective one of the contacts in the
housing thereof into a condition in which it engages a respective one of the first contacts

when the respective second support is mounted at a said position.

21. A method or display structure according to claim 19 or 20, wherein each second
support contact is ananged so as to extend through a portion of the respective second

support so it can engage a respective said first support contact.
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22. A method or display structure according to claim 21, wherein the or each said

portion comprises a rear wall portion.

23. A method or display structure according to claim 21 or 22, wherein each second

support contact is arranged to extend through an opening through said portioh.

24, A method or display structure according to claim 23, wherein the or each unit

‘includes insulating cover portions through each of which a distal end of a respective said

second support contact extends, and the cover portions are arranged to extend through the

openings whereby to isolate the distal ends from said portion.

25. A method or display structure according to any one of the preceding claims,

wherein each second support contact comprises a pin.

26. A method or display structure according to any one of the preceding claims,

wherein the first support comprises a support stand.

27. A method or display: structure according to any one of the preceding claims,
wherein the first and/or second support contacts are positioned away from locations at
which the first and second supports interengage when the former is/are mounted to the

latter.

28. A method or display structure according to claim 27, wherein the first and second

supports have Connectors which are interengageable at said locations.

29. A method or display structure according ' to any one of the preceding claims,
wherein the first support contacts are applied to panelling or an upright of the first support

against or adjacent to which the or each second support is received when mounted to the

- first support at a said position.

30. . A method or display structure according to any one of the preceding claims,
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wherein at least one said second support comprises a shelf and an adapter fitted or mounted
to the shelf, and a respective said electrical connector unit is fitted or mounted to said

adapter whereby to be mounted to the shelf.

30. A method or display structure according to any one of the preceding claims,
wherein the first support contacts comprise at least one pair of contacts forming part of a

bus bar.

31. A bus bar comprising an elongate base and parallel elongate electrodes held within

slots formed in the base.

32. A bus bar according to claim 31, wherein the base and electrodes are coextruded

from plastic and metal respectively. '

33. A bus bar according to claim 31 or 32, including respective pairs of retainers which
are integrally formed with the base and project outwardly therefrom in converging planes,
the retainers in each pair engaging opposed longitudinal edges of a respective one of the

electrodes.

34.  An adapter for mounting an electrical connector unit or assembly to a shelf, the
adapter being configured such that it can be fitted or mounted to the shelf and such that

said unit can be fitted or mounted to it.

35.  An adapter accordiﬁg to claim 34, comprising connecting means engageable with

the shelf to hold the adapter to the shelf.
36.  An adapter according to claim 35, wherein the connecting means is engageable
with an upwardly projecting wall portion of the shelf such that the adapter depends from

the portion of the shelf.

37.  An adapter according to claim 35 or 36, wherein the connecting means is
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configured in the form of a hook or catch.

38.  An adapter acéording to any one of claims 34 to 37, comprising a roof portion

receivable against an underside of the shelf, an underside of which roof portion is arranged
for receipt of a said connector unit thereagainst when the connector unit or assemblyt is

fitted or mounted to the adapter.

39.  An adapter according to any claim 38, wherein the roof portion is configured in the

form of a strip or plate.

40.  An adapter according to claim 38 or 39, further comprising a side wall portion

which projects downwardly from the roof portion.

41. An adapter according to claim 40, wherein the side wall portion is configured in the

form of a strip or plate.

42.  Anadapter according to claim 40 or 41, comprising an angle member defining said
roof portion and side wall portion. |

43. An adapter according to any one of clalms 34 to 42, comprising a mountmg section
arranged for receipt of the connector unit thereagainst when the connector unit or assembly

is fitted or mounted to the adapter.

44.  An adapter according to claim 43, wherein the mounting section is defined by a

tongue or flange.

45.  An adapter according to claim 43 or 44, wherein the mounting section is configured
with at least one opening, the or each opening being arranged such that a respective said
contact of the unit extends therethrough when said unit or assembly is fitted or mounted to

the adapter.
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46.  An adapter according to claim 45, wherein the or each opening is conﬁgured for
snug receipt of an insulative cover portion or collar of the unit through which the
respective contact extends.

47.  Anassembly comprising an adapter according to any one of claims 34 to 46 and:

said electrical connector unit or assembly, which is fitted or mounted to said

. adapter; and/or

said shelf, to which the adapter is fitted or mounted.

48.  An electrical connector unit, for providing electrical connection to at least one
contact provided on a first support ("first suppbrt contact"), the unit comprising a housing,
which is mountable to a second support that can be mounted to the first support, and at
least one contact ("second support cbntact”) mounted within the housing, the or each
second support contact being resiliently biased towards a condition in which it can engage
a respective said first contact when the housing is mounted to the second support and the

second support is mounted to the first support.

49.  An electrical connector unit accbrding to claim 48, including at least one spring
mounted within the housing, the or each spring biasing a respective said second support

contact towards said condition.

50.  An electrical connector unit according to claim 48 or 49, wherein the housing

comprises a plastic block.

51.  An electrical connector unit according to any one of claims 48 to 50, including at
least one insulating cover portion through which a distal end of a respective said second
support contact extends, the or each cover portion being arranged to extend through an
opening through a portion of the second support whereby to isolate the distal end from said -

portion of the second support.

52. A said second support, for use in the item display structure according to any one of

~
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claims 3 to 30, to which said second support contacts are applied or which iS provided with

a said powered utility including said second contacts.

53. A said first support, for use the item display structure according to any one of
5 claims 3 to 30, to which said first support contacts are applied or which is provided with

said first support contacts.



