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(54) Lighting apparatus

(57) The present invention relates on the one hand
to a lighting apparatus comprising a gas discharge lamp
(1) which is preferably arranged in the apparatus so as
to be in an approximately vertical position when the light-
ing apparatus is placed in the use position, the apparatus
being provided in order to produce a batwing light distri-
bution and comprising at least two separately orientable
reflectors (2), (3) to reflect the light emanating from this
lamp (1). This apparatus allows production of an effec-
tive, energy-efficient and flexible lighting installation

which is particularly suitable for lighting an aisle between
shelves in a shop layout, this lighting accentuating the
products on the shelves.

On the other hand, the present invention also relates
to a shop layout comprising a number of lighting appa-
ratuses according to the present invention which are fas-
tened above an aisle between shelves, each lighting ap-
paratus comprising, at the sides of the gas discharge
lamp that face the shelves, a respective separately ori-
entable reflector (2), (3).
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Description

[0001] The present invention relates to a lighting ap-
paratus comprising a holder in which a gas discharge
lamp is provided and reflection means to reflect the light
emanating from this lamp.
[0002] More specifically, the present invention relates
to a lighting apparatus which is provided to be used for
lighting, inter alia, shops, sale areas, showrooms, ware-
houses and the like, the apparatus being fastened to the
ceiling or integrated in the ceiling. This field of application
is generally referred to as shop lighting.
[0003] The present invention also relates to a shop lay-
out itself, comprising a number of shelves between which
an aisle is formed and a number of lighting apparatuses
which are fastened above this aisle and provided with a
gas discharge lamp and reflection means to reflect the
light emanating from this lamp.
[0004] A large number of shops, and certainly super-
markets, have sale areas in which the products on offer
are positioned on shelves. These shelves are usually 1.8
m to 2 m high and are arranged in parallel rows, so a two
metre-wide aisle is formed between two neighbouring
rows. It is known to configure the lighting of a shop layout
of this type based on fluorescent lamps fastened to a
central line above the aisles.
[0005] In order to arrive at lighting which accentuates
the products in the aisles more and lights the aisle itself
less, use is also increasingly being made of lighting ap-
paratuses having gas discharge lamps which are fas-
tened to the ceiling in such a way that the beam of light
emanating from each apparatus is oriented toward one
of the shelves. Two series of lighting apparatuses must
therefore be provided for each aisle in order uniformly to
light both shelves at opposing sides of an aisle. As a
result, both the installation costs and the power consump-
tion of a lighting installation of this type are fairly high.
[0006] In addition, it is often impossible to light the
shelves at opposing sides of an aisle in a uniform manner.
After all, it is not always possible to place the lighting
apparatuses in the centre of the aisle, for example as a
result of the fact that the supporting construction of the
ceiling does not permit this. Furthermore, the ceiling
height, the width of the aisle and the height of the shelves
can also differ, so the lighting apparatuses used do not
ensure optimum and uniform light intensity and light dis-
tribution.
[0007] An object of the present invention is to provide
an effective, energy-efficient and flexible lighting instal-
lation which is suitable for lighting an aisle between
shelves in a shop layout and with which the above-indi-
cated drawbacks can be remedied.
[0008] This object is achieved by providing, according
to the present invention, a lighting apparatus comprising
a gas discharge lamp and reflection means to reflect the
light emanating from this lamp, the lighting apparatus be-
ing provided to produce a batwing light distribution and
said reflection means comprising at least two separately

orientable reflectors.
[0009] A batwing light distribution is a light distribution
in which the light intensity in a zone below the lighting
apparatus is relatively low, whereas at opposing sides of
this zone having relatively low light intensity a zone hav-
ing relatively high light intensity is obtained. A symmet-
rical batwing light distribution is represented in Figure 7
appended hereto.
[0010] The reflectors are preferably what are known
as asymmetrical reflectors. The position of the focal point
of the lamp relative to a reflector varies according to the
reflector position. The fact that the position of these re-
flectors is adjustable allows the batwing light distribution
produced with this apparatus to be influenced to a high
degree.
[0011] It is thus possible to light the shelves at oppos-
ing sides of an aisle uniformly under all conditions, using
a single lighting apparatus having one gas discharge
lamp. If, for example, the apparatus cannot be placed
centrally relative to the shelves or if the shelves to be lit
are not of equal height, orienting the respective reflectors
differently nevertheless allows these shelves to be lit uni-
formly and effectively in a manner accentuating all of the
products equally.
[0012] The lighting produced can also subsequently
be altered at all times and adapted to highly specific re-
quirements or circumstances in the shop layout.
[0013] The fact that the intended object is achieved
using a single apparatus having one lamp reduces both
the installation costs and the power consumption consid-
erably while maintaining the required light intensity.
[0014] In a highly preferable embodiment of the lighting
apparatus according to the present invention, the afore-
mentioned gas discharge lamp is arranged in the appa-
ratus in such a way that this lamp is in a substantially
vertical position when the lighting apparatus is placed in
the use position.
[0015] This presupposes that the axis of symmetry run-
ning through the fitting of the gas discharge lamp is in a
substantially vertical position.
[0016] With regard to the typical light distribution of a
gas discharge lamp, in the vertical planes through the
photometric centre point of the lamp (known as the C
planes), in all of the C planes the light intensity for each
angle γ (gamma) located between 0° and 20° and be-
tween 160° and 180° is relatively small, whereas the light
intensity is much higher for an angle γ (gamma) between
20° and 160°. This is clearly illustrated with reference to
the light distribution curves in Figures 5 and 6 for two
different types of lamp in the CO/C180 planes (in solid
lines) and the C90/C270 planes (in broken lines). The
measurements were taken in accordance with C, γ goni-
ophotometry as set out in the "Technical report: ’The pho-
tometry and goniophotometry of luminaries’" (ISBN 3 900
734 74 7).
[0017] As a result of a vertical arrangement of a gas
discharge lamp in an aisle between two rows of shelves,
there is thus obtained, exclusively as a consequence of
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the characteristic light distribution of the lamp, the desired
effect, namely that there is produced a batwing light dis-
tribution comprising two zones which have relatively high
light intensity and are separated from each other by a
zone having lower light intensity, less light being emitted
in the aisle, i.e. in the zone below the lamp, than in the
direction of the shelves at opposing sides of this aisle.
This eliminates the need for means to reduce the light
intensity in a zone of the aisle that is located below the
lamp. This benefits the simplicity and the cost price of
the lighting apparatus. The separately orientable reflec-
tors allow further influencing of this light distribution.
[0018] In a particularly advantageous embodiment, the
lighting apparatus is configured in such a way that the
two zones having greater light intensity that are a result
of the batwing light distribution can each be positioned
separately by orienting the aforementioned reflectors.
This allows the zones having relatively high light intensity
each separately to be placed, in accordance with the re-
quirements and the circumstances, further away from or
closer to the vertical axis.
[0019] In another preferable embodiment of the light-
ing system according to the present invention, the lighting
apparatus comprises two reflectors which together form
a predominantly bowl-like or box-like reflection space
having an open underside, whereas the gas discharge
lamp is predominantly arranged in this reflection space,
so each reflector can reflect a portion of the light ema-
nating from the gas discharge lamp.
[0020] In still another embodiment, the gas discharge
lamp is arranged between the two reflectors and screen-
ing means are provided to limit or to prevent the passage
of light via lateral openings between the reflectors. Pref-
erably, there is provided at opposing sides of the lamp a
screening element having a predominantly V-shaped
profile at the level of the lamp, the screening elements
with the angular portion of this V shape facing each other
opposite the lamp. In another possible embodiment, the
V-shaped screening elements can be arranged, facing
one another with the open side of the V, opposite the
lamp. As a result, the light arriving on the inner wall of
these screening elements is predominantly reflected in
the direction of the orientable reflectors, so this light can
also be oriented toward the shelves.
[0021] Screening means can also be provided to limit
or to prevent the passage of light via openings, located
at the upper side, between the reflectors. A cover cap
may thus, for example, be provided in or opposite this
opening.
[0022] These screening means preferably have a
shape and dimensions such that they cover the openings
between the reflectors irrespective of the adjusted posi-
tion of the reflectors. They can, for example, be config-
ured with a reflective surface at the lamp side.
[0023] If the lighting apparatus is fastened above an
aisle between two rows of shelves in the most advanta-
geous position, the reflectors being located at the sides
facing the shelves at opposing sides of the gas discharge

lamp, whereas the aforementioned lateral openings are
provided between the reflectors at a side of the lamp that
faces the aisle, the former screening means prevent too
much light from being emitted via the lateral openings in
the longitudinal direction of the aisle and from lighting
this aisle excessively and/or having a dazzling or at least
disruptive effect.
[0024] In a particularly preferable embodiment, the re-
flectors are connected to a common frame, so each re-
flector is rotatable, independently of the other reflector
(s), relative to a respective axis and can be placed in a
number of different positions. The reflectors can be ro-
tatably connected to the frame by simple connecting
means.
[0025] Each reflector is preferably configured with a
concave upper wall facing the lamp and a number of side-
walls connecting thereto.
[0026] The gas discharge lamp is preferably a high-
pressure gas discharge lamp such as, for example, a
high-pressure sodium vapour gas discharge lamp or a
high-pressure mercury vapour gas discharge lamp.
[0027] In order to enable the lighting apparatus to meet
specific safety requirements, the lamp is preferably pro-
vided in a screened space delimited by means of walls
made predominantly of transparent material. These walls
may, for example, consist of glass.
[0028] In a highly preferable embodiment, the lighting
apparatus comprises a housing in which the gas dis-
charge lamp and the aforementioned reflectors are pro-
vided, and it is configured as a built-on apparatus.
[0029] In the present patent application, the term ’built-
on apparatus’ is used to describe both a lighting appa-
ratus provided to be fastened to a ceiling or wall and a
lighting apparatus provided to be suspended from a ceil-
ing (or other supporting construction) by means of a sus-
pension system, in a position removed from that ceiling
(or this supporting construction).
[0030] Equally, the lighting apparatus can also be con-
figured as a built-in apparatus and be provided with the
conventional means to integrate and to fasten the appa-
ratus in a ceiling.
[0031] One of the primary fields of application of the
lighting apparatus according to the present invention is
shop layouts, more specifically sale areas or warehouses
and the like where shelves are arranged and where aisles
between these shelves have to be lit in a manner bringing
about accentuated lighting of the products displayed on
the shelves. The present invention therefore also relates
to a shop layout in which one or more lighting appara-
tuses according to the present invention are provided.
[0032] More specifically, the present invention also re-
lates to a shop layout comprising a number of shelves
between which an aisle is formed and a number of lighting
apparatuses which are fastened above this aisle and pro-
vided with a gas discharge lamp and reflection means in
order to reflect the light emanating from this lamp, where-
in each lighting apparatus is provided to produce a bat-
wing light distribution and wherein the aforementioned
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reflection means comprise at least two separately orient-
able reflectors.
[0033] The above-described advantages and effects
of the lighting apparatus according to the present inven-
tion are fully utilized in a shop layout of this type and
result in a particularly advantageous shop layout with
lighting which is more effective, energy-efficient and flex-
ible than is the case in the known shop layouts.
[0034] Preferably, the lighting apparatuses installed in
this shop layout are provided with a gas discharge lamp
which is in a substantially vertical position. In a most pref-
erable layout, the lighting apparatuses are arranged in
such a way that a respective reflector is provided at the
sides of the gas discharge lamp that face the shelves.
[0035] In the following description, a lighting apparatus
according to the present invention is described in greater
detail. This description serves merely further to illustrate
the characteristics and advantages of the present inven-
tion and may therefore not be regarded as a limitation of
the protection sought in the claims of the present patent
application for the present invention, nor of the field of
application thereof. In this description, reference numer-
als will be used to refer to the appended drawings, in
which:

O Figure 1 is a perspective view of a built-in lighting
apparatus according to the present invention,
viewed from the underside thereof;
O Figure 2 is a more schematic, perspective view of
the lamp and the reflectors of this lighting apparatus;
O Figure 3 is a view from below of the components
of the lighting apparatus that are shown in Figure 2;
O Figure 4 is a schematic side view of the reflectors
and the lamp of the lighting apparatus in a state in
which the reflectors are placed in differing positions;
O Figures 5 and 6 show the light distribution curve,
in the C0/C180 planes and the C90/C270 planes, of
two different gas discharge lamps - a ’PHILIPS CDM-
T 70W’ lamp and a ’OSRAM HCI-T 70W’ lamp re-
spectively; and
O Figure 7 shows a possible light distribution curve
of the lighting apparatus, in the C0/C180 planes and
the C90/C270 planes.

[0036] The lighting apparatus shown in Figures 1 to 4
is configured as a built-in apparatus and accordingly
comprises a built-in frame (4) carrying therebelow a rec-
tangular framework (5). The built-in frame (4) is provided
to be received in an opening in a ceiling in a position in
which the framework (5) extends around the opening in
the plane of the ceiling and is provided with fastening
means (6) for the fastening thereof in the opening in the
ceiling.
[0037] A holder (7) for a gas discharge lamp (1) is ori-
ented downward with the opening for the lamp fitting,
fastened to the built-in frame (4) centrally in relation to
the framework (5). A high-pressure gas discharge lamp
(1) having an elongate shape is placed in this holder (7),

so the axis of symmetry (A), running through the fitting,
of this lamp (1) extends almost vertically when the lighting
apparatus is fastened in a ceiling. Depending on the de-
sired light intensity and light colour, a high-pressure mer-
cury vapour gas discharge lamp (1) having a capacity of
35 W, 70 W, 100 W or 150 W can, for example, be pro-
vided. If a high-pressure sodium vapour gas discharge
lamp (1) is used, a lamp capacity of 50 W or 100 W can
be provided. A high-pressure xenon gas discharge lamp
is also possible.
[0038] Furthermore, the lighting apparatus also com-
prises two reflectors (2), (3) which are rotatably fastened
to the built-in frame (4) at opposing sides of the gas dis-
charge lamp (1). These reflectors (2), (3) are each other’s
mirror image with respect to a vertical plane running
through the lamp (1) perpendicularly to the long sides of
the framework (5).
[0039] Each reflector (2), (3) comprises a bottom edge
(8, 9, 10) having three sides (8), (9), (10) connecting per-
pendicularly to one another so as to form a U, and a
number of reflector walls (11), (12), (13) which connect
upwardly to these sides and connect to one another and
define a laterally surrounded reflection space having an
open underside. The aforementioned edge (8-10) fits one
side of the lamp (1) within the aforementioned framework
(5).
[0040] From the side (8) of the edge (8 - 10) running
parallel to the adjacent short side of the framework (5),
a concavely curved upper wall (11) extends upward and
terminates in proximity to the lamp (1), whereas the two
other parallel sides (9, 10) of the edge (8 - 10) connect
to respective sidewalls (12), (13) which extend obliquely
upward and connect thereabove to the concave upper
wall (11). The space laterally delimited by these reflector
walls (9), (10) is thus also open at the side facing the
lamp (1). The reflector walls (11), (12), (13) are located
above the framework (5) when the edge (8 - 10) is located
in the plane of the framework (5). As shown for the left-
hand reflector (2) in Figure 1, the reflectors (2), (3) can
be rotated downward.
[0041] Together, the two reflectors (2), (3) form a bowl-
like reflection space having a rectangular open under-
side. As a result of the fact that the lamp (1) is located
between the reflectors (2), (3), the walls (11, 12, 13) of
this reflection space are interrupted at the level of the
lamp (1).
[0042] In order to prevent the passage of light between
the reflectors (2), (3) in the lateral direction - in a direction
perpendicular to the long sides of the framework (5) - a
screening element (14), (15) is provided at this location,
at opposing sides of the lamp (1). Each screening ele-
ment (14), (15) comprises two flat walls which connect
to each other at an acute angle and extend downward
next to the lamp (1). Both screening elements (14), (15)
face the lamp (1) with the angular portion (16) and extend
over sufficient width to cover the openings between the
reflectors in any possible position of these reflectors (2),
(3). As a result of their V shape at the level of the lamp
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(1), the screening elements (14), (15) reflect the light orig-
inating from the lamp in the direction of the orientable
reflectors, so a considerable portion of this light can also
reach shelves. This, again, results in improved accentu-
ating of the products on the shelves.
[0043] A cover cap is provided above the lamp (1) to
prevent the passage of light between the reflectors (2),
(3) in the upward direction. The screening means (14),
(15) and the cover cap are configured with a reflective
surface at the lamp side and thus act in this apparatus
as fixed reflectors.
[0044] The parallel sides (9), (10) of the edge (8) of
each reflector (2), (3) are rotatably connected to the long
sides of the aforementioned framework (5). This connec-
tion is produced at two opposing locations, so each re-
flector (2), (3) is rotatable about a notional axis (17) ex-
tending perpendicularly to the long sides of the frame-
work (5). Each reflector (2), (3) can be placed as a result
of this rotation in any desired position and can be fixed
in this position with the aid of conventional mechanical
means (not shown in the figures).
[0045] This lighting apparatus is integrated, for exam-
ple, in a shop layout in the ceiling centrally above a two
metre-wide aisle between two rows of shelves having
differing heights of 1.80 m and 2.00 m respectively. The
apparatus is fastened in such a way that the long sides
of the framework (5) are oriented perpendicularly to the
longitudinal direction of the aisle and thus also perpen-
dicularly to the direction of the rows of shelves arranged
at opposing sides. Obviously, other arrangements are
also possible such as, for example, an arrangement in
which the long sides of the framework (5) extend parallel
to the longitudinal direction of the aisle.
[0046] Each reflector (2), (3) reflects a portion of the
light originating from the lamp (1). As a result of the fact
that the position of each reflector is separately adjustable,
the light distribution can be defined in such a way that
each shelf is optimally lit. The left-hand reflector reflects
light in the direction of the shelf arranged to the left of the
aisle. The right-hand reflector directs light at the shelf
arranged on the right-hand side. However, the reflectors
(1), (2) can also be configured in such a way as to allow
light to be reflected by the left-hand reflector toward the
shelf on the right-hand side and to be directed by the
right-hand reflector toward the shelf arranged on the left-
hand side. The aisle itself is adequately lit at lower light
intensity, so this shop fitting can be used to accentuate
the products on offer on the shelves.
[0047] The light distribution of the lighting apparatus
in the C0/C180 planes (in the vertical plane perpendicular
to the shelves) is illustrated in Figure 7 by the solid-line
curve. The light distribution of the lighting apparatus in
the C90/C270 planes (in the vertical plane parallel to the
shelves) is illustrated in Figure 7 by the broken-line curve.
This light distribution clearly shows that the light is direct-
ed for the most part toward the shelves (in the C0/C180
planes) and much less toward the aisle between these
shelves (in the C90/C270 planes).

Claims

1. Lighting apparatus comprising a gas discharge lamp
(1) and reflection means to reflect the light emanating
from this lamp, characterized in that the lighting
apparatus is provided to produce a batwing light dis-
tribution and in that said reflection means comprise
at least two separately orientable reflectors (2), (3).

2. Lighting apparatus according to Claim 1, character-
ized in that the aforementioned gas discharge lamp
(1) is arranged in the apparatus in such a way that
this lamp is in a substantially vertical position when
the lighting apparatus is placed in the use position.

3. Lighting apparatus according to either Claim 1 or
Claim 2, characterized in that the two zones having
greater light intensity that are a result of the batwing
light distribution can each be positioned separately
by orienting said reflectors (2), (3).

4. Lighting apparatus according to any one of the pre-
ceding claims, characterized in that the lighting ap-
paratus comprises two reflectors (2), (3) which to-
gether form a predominantly bowl-like or box-like re-
flection space having an open underside, and in that
the gas discharge lamp (1) is predominantly ar-
ranged in this reflection space, so each reflector (2),
(3) can reflect a portion of the light emanating from
the gas discharge lamp (1).

5. Lighting apparatus according to Claim 4, character-
ized in that the gas discharge lamp (1) is arranged
between the two reflectors (2), (3) and in that
screening means (14), (15) are provided to limit or
to prevent the passage of light via lateral openings
between these reflectors (2), (3).

6. Lighting apparatus according to any one of the pre-
ceding claims, characterized in that the reflectors
(2), (3) are connected to a common frame (4), so
that each reflector (2), (3) is rotatable, independently
of the other reflector(s) (2), (3), relative to a respec-
tive axis (17) and can be placed in a number of dif-
ferent positions.

7. Lighting apparatus according to any one of the pre-
ceding claims, characterized in that each reflector
comprises a concave upper wall (11) and a number
of sidewalls (12), (13) connecting thereto.

8. Lighting apparatus according to any one of the pre-
ceding claims, characterized in that the aforemen-
tioned lamp (1) is a high-pressure gas discharge
lamp.

9. Lighting apparatus according to any one of the pre-
ceding claims, characterized in that the gas dis-
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charge lamp (1) is provided in a screened space de-
limited by means of walls made predominantly of
transparent material.

10. Lighting apparatus according to any one of the pre-
ceding claims, characterized in that the lighting ap-
paratus is configured as a built-on apparatus and
comprises a housing in which the gas discharge
lamp (1) and the aforementioned reflectors (2), (3)
are provided.

11. Lighting apparatus according to any one of Claims
1 to 9, characterized in that the lighting apparatus
is configured as a built-in apparatus.

12. Shop layout comprising a number of shelves be-
tween which an aisle is formed and a number of light-
ing apparatuses which are fastened above this aisle
and provided with a gas discharge lamp (1) and re-
flection means in order to reflect the light emanating
from this lamp (1), characterized in that each light-
ing apparatus is provided to produce a batwing light
distribution and in that said reflection means of each
apparatus comprise at least two separately orienta-
ble reflectors (2), (3).

13. Shop layout according to Claim 12, characterized
in that said discharge lamp (1) is in a substantially
vertical position.

14. Shop layout according to either Claim 12 or Claim
13, characterized in that each lighting apparatus
comprises, at the sides of the gas discharge lamp
that face the shelves, a respective separately orient-
able reflector (2), (3).

15. Shop layout according to any one of Claims 12 to
14, characterized in that the lighting apparatuses
are configured according to one or more of Claims
1 to 11.
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