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(54) Lighting apparatus for installation on a suspended electrical duct

(57)  Lighting apparatus for installation on a suspend-
ed electrical duct (13), comprising an elongated electrical
unit (1) provided with means (9, 10) for engagement with
the duct, a pair of brackets (20,21) also provided with
means (24,25) for engagement with the duct, for instal-

lation thereof next to the ends of the electrical unit, a pair
of outer covering panels (22,23) engaged with the brack-
ets (20,21) and a louver reflector (3) provided with a pair
of end pieces (31,32) which magnetically engage with
the brackets (20,21).

FIG A

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 088 368 A1 2

Description

[0001] The present invention relates to a lighting ap-
paratus for installation on, or more precisely underneath,
a suspended electrical duct and in particular to a lighting
apparatus with a modular structure which can be assem-
bled as required, having an ergonomic structure which
allows easy installation thereof also in the awkward con-
ditions for which it is designed and, at the same time,
guarantees safe installation and simple maintenance op-
erations.

[0002] It is known that suspended electrical ducts are
widely used, for example, in offices, warehouses and
shopping centres for the distribution of electrical power.
[0003] At any point along their length it is possible to
connect, as required, branch-off plugs, lighting appara-
tus, fans and the like, using the duct as a suspension
element.

[0004] Examples of these ducts are described in Eu-
ropean patent EP 0015356, German patent application
DE 10241941 and, more recently, European patent ap-
plication No. 06425836.1 filed on 14 December 2006.
[0005] Theseducts essentially consist of a metal hous-
ing which forms a channel which is open at the bottom
and which internally accommodates conducting bars and
may also house electrical components.

[0006] Along the bottom opening two parallel opposite
edges of the housing which face each other act as a
support for the apparatus which are connected to the
duct.

[0007] Also known are lighting apparatus, in particular
comprising straight fluorescent lamps, which are con-
nected to these ducts.

[0008] An example is described precisely in the al-
ready cited document DE 10241941 in which a lighting
body is provided with means, in particular a rotating head,
which perform at the same time the function of engage-
ment and electrical connection to the duct.

[0009] During installation it is required to support the
whole weight of the lighting body, which is not negligible,
and, in addition to the problems which this causes, there
is no adequate guarantee of safety from an electrical
point of view unless the power to the duct is switched off.
[0010] Moreover, generally speaking, these lighting
apparatus have a single-piece structure in the sense that
the various constructional parts are irremovably connect-
ed together during the manufacturing process, with the
sole exception of a louver reflector which must be remov-
able to allow replacement of the fluorescent tubes.
[0011] This results in major problems with regard to
management of the finished products since, depending
on the length of the fluorescent tubes, different types of
lighting apparatus must be produced and managed.
[0012] The present invention solves these problems
with a modular lighting apparatus which can be assem-
bled on-site and can be easily, safely and reliably in-
stalled, without the need for tools, by means of simple
manual operations.
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[0013] The advantages and aspects of the present in-
vention as characterized by the claims will emerge more
clearly from the following description of a preferred em-
bodiment provided with reference to the accompanying
drawings in which:

- Figure 1isanoverall, schematic, exploded, perspec-
tive view of a preferred embodiment of a lighting ap-
paratus according to the present invention;

- Figure 2 is an exploded perspective view of a com-
ponent of the apparatus according to Figure 1, more
specifically a support bracket for an optical unit and
the associated covering panels;

- Figure 3 is a front view of the bracket according to
Figure 2;

- Figure 4 is a cross-sectional view, along the line A-
A of Figure 3, of the bracket according to Figures 2
and 3;

- Figure 5 is an exploded perspective view of another
component of the apparatus according to Figure 1,
more specifically an end piece of the optical unit;

- Figure 6 is a centrally cross-sectioned view of the
end piece according to Figure 5.

[0014] In the various figures the parts which are func-
tionally and structurally equivalent are identified by the
same reference numbers.

[0015] With reference to Figure 1, the lighting appara-
tus comprises an electrical unit 1, a cover unit 2 and an
optical unit 3.

[0016] The electrical unitconsists of an elongated base
plate 4 made of sheet metal and with a length which de-
pends on the length of the lamps which must be installed
(for example, nominal length of 1.2 and 1.5 m).

[0017] The base plate is folded in the form of a C, with
two lateral reinforcing ribs.

[0018] One or more sockets lugs 5,6,7,8, known per
se, for connecting fluorescent tubes (not shown) are
mounted at its ends by means of screws.

[0019] The plate has, mounted above it by means of
screws, a pair of engaging devices 9,10 of the known
type, comprising a rotating cam, or preferably of the twin
slider type, with teeth which engage with the bottom edg-
es 11,12 of the housing 13 of a suspended electrical duct.
[0020] This type of engaging device is fully described
in European patent application number No. 08425053.9
filed on 31 January 2008 to which reference should be
made for the constructional details (a short description
is also given below).

[0021] The plate 4 also has, mounted above t, the elec-
trical components, known per se, necessary for operation
of the fluorescent tubes, such as an electronic power
supply device 14, switching-off and switching-on of which
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can be programmed or remotely controlled (or a unit con-
sisting of reactor, possible rephasing capacitor and start-
er) and a rotating head 15 (also known per se) establish-
ing electrical contact with the conducting bars housed
inside the duct.

[0022] All these components are contained inside the
duct housing 13.

[0023] Suitable openings formed in the plate 4 allow
manual operation, from below, of the engaging devices
(openings 16,19) and the rotating contact head (opening
18) as well as programming (opening 17) of the electronic
power supply device (or replacement of the starter, where
envisaged).

[0024] Installation of the electrical unit underneath the
duct is completely separate from the other components
of the lighting apparatus and is easily performed owing
to the low weight of the unit which comprises only the
essential electrical parts.

[0025] Moreover, owingtothe separate mechanical ar-
rangement of the engaging devices 9,10 and the contact
head 15, installation may be performed in conditions of
maximum safety from an electrical point of view.

[0026] It is also possible to envisage an interlocking
device which prevents activation of the engaging devices
if the rotating contact head is in an active electrical con-
tact position.

[0027] Firstly, installationis performed by mounting the
engaging devices 9,10 (among other things, this is able
to ensure electrical earthing of the electrical unit) and
only then is the contact head 15 operated in order to
provide the connection to the conducting bars of the duct.
[0028] The cover unit 2 consist of four separate parts,
more specifically a pair of brackets 20,21 and a pair of
side cover panels 22,23.

[0029] The brackets 20,21, which are saddle-shaped
and preferably obtained by means of plastic injection
moulding, each have an engaging device 24,25 prefer-
ably of the twin slider type, as described further below.
[0030] An aspect of this type of device, which is es-
sential in relation to the description below, is that the slid-
ers of the device are made of ferromagnetic material
(steel) and each have a flat surface which can be ac-
cessed from below through a pair of openings in the
bracket.

[0031] These openings are used simultaneously for
operating the engaging device and, as we shall see, also
for magnetically engaging the optical unit with the pair of
brackets.

[0032] For this purpose, in the case where the engag-
ing devices are of the conventional rotating-cam type and
may be made of plastic, it is sufficient to provide, in the
brackets 20,21, as inserts, two ferromagnetic metal
plates which can be accessed from the bottom of the
bracket (or also a single suitably shaped plate).

[0033] The side cover panels 22,23, which are made
of plastic or extruded aluminium and are of various types
and varying shape in order to meet a wide range of re-
quirements, are provided with a pair of ribs 26,27 which
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engage at their ends, inside corresponding grooves
28,29 formed on the sides of the brackets.

[0034] The brackets, which are directly fastened to the
edges 11,12 of the duct, next to the plate 4 of the electrical
unit, therefore act as a support for the side cover panels
22,23.

[0035] Itcan also be seen, from figure 1, thatin a cen-
tral position thereof the brackets 20,21 have a raised rib
30 (preferably with a thickness the same as that of the
side cover panels) and have a symmetrical structure with
respect to this central rib.

[0036] Therefore the same bracket acts as a support
for covering panels, such as 22,23, arranged on either
side of the central rib 30.

[0037] Itis thus possible to arrange next to each other
in succession several lighting apparatus and form prac-
tically continuous lighting systems, with a considerable
reduction in the number of components.

[0038] In fact, if N is the number of lighting apparatus
arranged next to each other, it is sufficient to use N+1
brackets in order to form the lighting system.

[0039] Itis clear the installation of the brackets on the
duct may be performed separately from each other, by
a single operator, something which is particularly advan-
tageous in the case where the lighting apparatus extends
over a length of more than 1 metre.

[0040] Installation of the side panels 22,23 is particu-
larly simple since it is possible to engage firstly in an
effortless manner the upper rib 26 of the panels inside
the corresponding groove 28 of the brackets and then
shap-engage the bottom rib 27 separately with either one
of the end brackets.

[0041] The optical unit 3 consists of three parts: a pair
of end pieces 31,32, made of plastic, and a reflector 33,
with a known structure, which has a pair of semi-parab-
olas made of thin sheet metal (or also metal-coated plas-
tic) and connected together by a plurality of anti-dazzle
louvers 36.

[0042] The end pieces 31,32, which are in the form of
a shell with an outer profile which mates with the inner
profile of the brackets 20,21, have internally tongues 37
between which the ends of the semi-parabolas 34,35 are
positioned and engaged.

[0043] Atthe bottom the end pieces 31,32 are suitably
shaped so as to form a kind of grip which facilitates han-
dling of the optical unit and which allows both an upwards
pushing force and a downwards pulling force to be ex-
erted on it.

[0044] Another important aspect of the end pieces
31,32 consists in the fact that a pair of permanent mag-
nets 38, 39 are mounted on their upper outer side.
[0045] In order to join the optical unit to the brackets it
is sufficient to raise it, arranging the end pieces inside
the brackets, which are suitably tapered so as to act as
a guide during insertion.

[0046] When insertion has been completed, the end
pieces are magnetically engaged with the ferromagnetic
sliders of the connection device (or with the ferromag-
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netic plates inserted in the brackets), thus keeping the
optical unit suspended.

[0047] It is interesting to note that magnetic engage-
ment of the end pieces, when this is performed on the
sliders, intrinsically ensures that they are locked in the
engaged position and prevents any accidental displace-
ment thereof into the disengaged position.

[0048] For greater clarity, Figures 2, 3 and 4 respec-
tively show an exploded perspective view, front view and
cross-sectioned view, along the line A-A of Figure 3, of
the structure of the bracket 20 and the associated en-
gaging device 24.

[0049] In addition to that already stated, which will not
be repeated here, itis pointed out that the bracket 20 has
two ribs 40, 41 which, once the bracket is installed, are
arranged next to the edges 11, 12 (Fig. 1) of the duct,
situated at the bottom of the latter.

[0050] These ribs define the depth of insertion of the
engaging device 24 inside the electrical duct.

[0051] Thetworibs have, formed betweenthem, arec-
tangular frame 42 which houses two metal sliders which
are made of ferromagnetic steel 43,44 and folded in a
double L shape and the opposite ends 45,46 of which
protrude from the enclosure owing to the action of a com-
pression spring 47 which tends to move the sliders away
from each other.

[0052] The ends 45,46 form two engaging teeth which,
duringinstallation, are arranged on top ofthe edges 11,12
of the duct.

[0053] The sliders 43,44 are provided with a pair of
wings 50,51 (one per slider) which form a kind of wedge
intended to be inserted inside the duct.

[0054] Thiswedge performsthe function ofaninsertion
guide and, interfering with the edges 11,12 of the duct,
causes retraction of the teeth 45,46 and allows their snap-
engagement with the edges 11,12.

[0055] In order to facilitate this operation, a pair of
openings 48,49 formed in the bottom of the enclosure
allow an operator to operate the sliders 43,44, moving
them towards each other in order to perform both the
engaging operation and the opposite disengaging oper-
ation.

[0056] The seat formed by the enclosure 42 is closed
by a metal cover 52 which is fixed by means of screws
53,54 to the bracket 20 and is conveniently shaped to
allow the insertion and the movement of the wings 50,51
during the engaging and disengaging operations.
[0057] Further constructional details, which are not es-
sential for the purposes of the present invention, are de-
scribed and illustrated in European patent application No.
08425053.9 already mentioned.

[0058] Here it is merely pointed out, with reference to
the cross-sectionin Figure 4, that the top part of the brack-
et, outside the enclosure 42, has formed therein two
openings 55,56 for the insertion of snap-engaging teeth
of an auxiliary suspension part of the end pieces of the
optical unit, as discussed further below.

[0059] With reference to Figure 2 it can also be noted
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that a pair of teeth 88,89 are formed on the sides of the
central rib 30, on either side of the bracket, said teeth
engaging inside suitable notches 90,91,92,93 (Fig. 1)
formed in the upper edge of the covering panels 22,23.
[0060] This connection ensures correct, relative, lon-
gitudinal positioning of the brackets and the covering
panels and prevents the brackets being displaced from
their position and moving away from each other.

[0061] Again for the sake of greater clarity, Figures 5
and 6 show, respectively, an exploded perspective view
and centrally cross-sectioned view of the structure of the
end pieces 31,32 of the optical unit.

[0062] In Figure 5 it can be seen that a pair of seats
58,59 are formed in the top of the end piece, these being
suitably shaped to allow the snap-engagement therein,
via a lateral opening, of a pair of permanent magnets
60,61 which preferably have a cylindrical shape with an
enlarged head 62 for ensuring axial locking of the mag-
nets inside the respective seats.

[0063] The wedge-shaped form of the seats acts as a
guide for insertion and longitudinal and transverse cen-
tring inside the openings 48,49 (Fig. 2) of the bracket 20.
[0064] The end piece has, formed inside it, two groups
of three tongues 63,64,65 and 66,67,68 between which
the end edges of the reflectors 33, 34 are positioned (Fig.
1).

[0065] In each group of three, the middle tongue, i.e.
64 and 67, has an end tooth which snap-engages inside
an opening 69,70 (Fig. 1) formed in the reflectors.
[0066] A further element for engaging and joining to-
gether the end pieces and the reflectors consists of two
teeth 75,76 formed in the bottom of the sides of the end
piece.

[0067] These teeth engage inside the bottom folded
edge 35 (Fig. 1) of the two reflector panels 33,34.
[0068] The end pieces again also have internally two
pairs of flanges 71,72 and 73,74 which define a central
housing for a safety cable, the function of which will be
explained further below.

[0069] The bottom flanges 73,74, which are arranged
with their ends next to an anti-dazzle louver 36 (Fig. 1)
of the optical unit, form a receiving pocket for the safety
cable.

[0070] It is clear that the upper flanges may also be
formed as one piece with the bottom flanges.

[0071] Since the optical unit is of the louver type, with
transverse anti-dazzle louvers, replacement of the lamps
requires removal of the optical unit which is magnetically
engaged with the brackets.

[0072] Inordertoavoid havingto supportor place else-
where the optical unit, during the course of this operation,
the optical unit is provided with a pair of suspension ca-
bles so that, once disengaged from the brackets, it re-
mains suspended underneath the duct at a suitable dis-
tance sufficient for performing the necessary mainte-
nance operations.

[0073] There exists the problem, however, of fastening
in a simple and automatic manner the suspension cable
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to the brackets already installed, the first time that the
optical unit is installed, bearing in mind that the latter,
once installed, prevents access to the brackets and to
the electrical unit.

[0074] For this purpose, the top of the end piece has
an opening 77 for inserting and fixing the end of a cable
78.

[0075] In the vicinity of the opening 77 the end piece
has a recess 79 inside which an engaging member 80 is
inserted.

[0076] This member essentially consists of a resilient
two-pronged clamp with end teeth 81,82 which snap-en-
gage inside the opening 56 (Fig. 4) of the bracket and a
pair of lugs 83,84 which rest on the top of the end piece,
while the bottom of the clamp is inserted in the end piece
via the recess 79.

[0077] At the bottom the two prongs of the clamp are
connected by a middle body provided with an opening
85 for inserting and fixing the other end of the cable 78,
which is housed inside the pocket formed between the
flanges 73, 74.

[0078] Whenthe end piece is engaged for the first time
with the bracket, the clamp snap-engages inside the
opening 56 and the engaging member 80 is joined to the
bracket.

[0079] Subsequent release of the end piece does not
cause disengagement of the clamp 80 such that the op-
tical unit is kept suspended.

[0080] In order to remove the optical unit completely,
should this be necessary, it is sufficient to apply force to
the clamp so as to cause disengagement thereof.
[0081] Figure 6 shows a central cross-section through
the end piece 31 essentially in order to show clearly its
configuration at the bottom.

[0082] The end piece is shaped so as to form a recess
86 which terminates at the bottom in a gripping lip 87
which is used for handling the optical unitin order to raise
it and engage the end piece with the bracket or, where
necessary, to disengage it.

Claims

1. Lighting apparatus for installation on a suspended
electrical duct (13), comprising an elongated electri-
cal unit (1) provided with means (9, 10) for engage-
ment with the duct, characterized in that it com-
prises furthermore

- a pair of brackets (20,21) provided with means
(24,25) for engagement with the duct, for install-
ing said brackets at the ends of said electrical
unit (1),

- apair of outer covering panels (22,23) engaged
with said brackets (20,21) and

- alouver reflector (3) provided with a pair of end
pieces (31,32) which magnetically engage with
said brackets (20,21).
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2.

Lighting apparatus according to Claim 1, in which
said means (24,25) for engaging said brackets with
said duct each comprise a pair of ferromagnetic slid-
ers (43,44) which are pushed into an engaged posi-
tion by a compression spring (47) and are able to be
manually operated into the released position.

Lighting apparatus accordingto Claim 1 or 2, in which
each of said brackets (20,21) has in the central po-
sition a rib (30) along the sides of which it is possible
to engage with the bracket, on either side of said rib
(30), two pairs of covering panels (22,23), the relative
positioning of bracket and panels, in the longitudinal
direction of the lighting apparatus, being defined by
a pair of teeth (88,89) which are formed in said brack-
et, on both sides of the central rib, and which engage
inside notches (90,91,92,93) formed in the upper lip
of the covering panels.

Lighting apparatus according to any one of the pre-
ceding claims in which said end pieces (31,32) each
have a pair of seats (58,59) which house a pair of
permanent magnets (60,61).

Lighting apparatus according to any one of the pre-
ceding claims, in which each of said end pieces
(31,32) removably supports an engaging member
(80) provided with teeth (81,82) for engagement with
one of said brackets, the end of a suspension cable
(78) being fixed to said engaging member (80), with
the other end being fixed to said end piece.
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