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(54) Emergency lighting unit, lighting apparatus and method for lighting a floor surface in a space

(57) An emergency lighting unit, comprising an
emergency light source for lighting a floor surface in a
space from above, and an optic. The optic is arranged
for operatively focusing a light beam issuing downwards
from the emergency light source, which light beam is
located in a first, upper zone and is incident on the optic,

onto a second, adjoining zone located below this. The
first and second zone are each, on a lower side, bound-
ed by conical surfaces which are located concentrically
with respect to the normal of the floor surface.
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Description

[0001] The invention relates to an emergency lighting
unit, inter alia for use in a lighting apparatus, comprising
an emergency light source for lighting a floor surface in
a space from above.
[0002] Such an emergency lighting unit is, for in-
stance, activated when the power supply of the lighting
apparatus, such as an electricity supply, is interrupted.
The emergency lighting unit then lights the floor surface,
so that persons present in this space can still orient
themselves in spite of the occurring failure and can
leave the space in a more or less orderly manner. This
prevents panic from breaking out. It is further possible
that the emergency lighting unit is permanently activat-
ed. Such units may also be used for optically marking
and/or lighting escape routes.
[0003] A disadvantage of known emergency lighting
units is the inefficiency with which the floor surface is
lighted, given the total available light flow of the emer-
gency lighting source. The emergency lighting units are
usually mounted in a lighting apparatus provided with at
least one light source and an optic. The optic is arranged
such that, during normal use, the at least one light
source optimally lights a limited space. As the light is-
suing from the emergency light source is also influenced
by the optic, the activated emergency lighting unit also
lights only a limited space, so that it is necessary to place
relatively many emergency lighting units in the space in
order to guarantee a predetermined minimum lighting
intensity over the whole floor surface of a space. More-
over, this involves high costs for purchase and installa-
tion.
[0004] The invention contemplates an emergency
lighting unit of the type referred to in the introduction,
where, while preserving the advantages, the disadvan-
tages mentioned are avoided. In particular, the invention
contemplates obtaining an emergency lighting unit,
where the number of required units can be reduced with-
out compromising the guarantee of the predetermined
minimum lighting intensity on the floor surface. For this
purpose, the emergency lighting unit according to the
invention comprises a compact emergency light source
and an optic arranged for lighting a relatively large sur-
face.
[0005] By use of an optic which is arranged for distrib-
uting light issuing from the emergency light source over
a relatively large surface, it is achieved that the light from
the light source, such as for instance an LED, still reach-
es a large floor surface. With unchanged requirements
concerning the lighting intensity, this reduces the
number of required emergency lighting units for lighting
the floor surface. By use of a compact emergency light
source, such as for instance an LED, generally, an effi-
cient light source is obtained as well. This is favorable
for realizing a low energy consumption at the time of a
voltage drop in the electricity grid. Moreover, this allows
the optic to have a compact design, so that costs are

saved and the complete emergency lighting unit takes
up a relatively modest volume. This allows the unit to be
easily and discretely integrated into a lighting apparatus.
When placed as a separate unit, also called 'stand
alone', the unit can also be disposed relatively incon-
spicuously due to the small dimensions.
[0006] It is noted that patent publication DE 197 47
078 describes an emergency lighting unit in which a plu-
rality of LEDs have been provided.
[0007] It is further noted that patent publication WO
01/71244 describes an emergency lamp which is pro-
vided with a matrix of LEDs and which is arranged to be
received in a fitting instead of a common light bulb.
[0008] In addition, it is noted that patent publication
WO 02/16826 likewise describes an emergency lighting
unit in which a plurality of LEDs have been provided.
[0009] Preferably, the emergency lighting unit accord-
ing to the invention comprises an optic which is arranged
for operatively focusing a light beam issuing downwards
from the emergency light source, which light beam is
located in a first, upper zone and is incident on the optic,
onto a second, adjoining zone located below this, while
the first and the second zone are each bounded, on the
lower side, by conical surfaces which are concentrically
located with respect to the normal of the floor surface
passing through the emergency light source.
[0010] By using such an optic, it is achieved that a
light beam issuing from the emergency light source
which propagates in a direction with a large lateral com-
ponent, corresponding with the first zone, is focused in
a direction with a smaller lateral component, corre-
sponding with the second zone, so that a ring, at least
a ring segment around a central light spot, is extra light-
ed with the aid of a light flow which, in the known emer-
gency lighting unit, issues more or less laterally and pro-
vides no significant contribution to the lighting intensity
on the floor surface. As a result, the total light flow of the
emergency light source is better utilized, and the lighting
intensity outside the central spot reduces less rapidly,
so that a more uniform light distribution on the floor sur-
face is obtained. As a result, the emergency light source
lights a larger area without making concessions to the
predetermined minimum lighting intensity in this area.
This means a saving in the number of emergency light-
ing units which need to be placed in a space.
[0011] It is noted that, in this application, floor surface
is also understood to mean a surface which is located
at some distance, for instance about 10 cm, above the
actual floor surface.
[0012] By choosing the conical surfaces bounding the
first and second zone such that these surfaces make a
first and a second angle, respectively, with respect to
the normal of the floor surface, it is achieved that the
zones are rotationally symmetrical with respect to the
normal of the floor surface passing through the emer-
gency light source, so that rotationally symmetrical, at
least segments of rotationally symmetrical, lighting pro-
files can be obtained. This simplifies the optimization of
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the number of emergency lighting units and the position-
ing of the units during the installation thereof.
[0013] Preferably, the optic comprises reflecting walls
for focusing the light issuing from the emergency light
source along a principal axis which is substantially par-
allel to the floor surface. What is thereby achieved is that
the light flow issuing from the emergency light source is
completely utilized for lighting the floor surface along the
principal axis, so that, in an efficient manner, an elon-
gated floor surface, for instance a more or less rectan-
gular or elliptical surface, is lighted. It is noted that an
optic with reflecting walls for focusing light along a prin-
cipal axis which is substantially parallel to the floor sur-
face cannot only be advantageously used in focusing
the light beam located in the upper zone onto the ad-
joining second zone lying below this, but also in general
in an emergency lighting unit comprising an emergency
light source for lighting a floor surface in a space from
above.
[0014] Preferably, the surface of the reflecting walls is
formed by adjoining segments, whose longitudinal axes
are oriented substantially parallel with respect to the
normal of the floor surface. What is thereby achieved is
that, in the case that light beams with different colors
are generated in the emergency lighting unit, these
colors are better mixed, so that the light issuing from the
emergency lighting unit has a more or less uniform color
distribution. In addition, the segments limit undesired
contrasts, also called gradients, in a direction transverse
to the longitudinal axis in the area in which the more or
less uniform lighting intensity has been obtained. In ad-
dition, due to the occurring overlap in the image, the re-
quirements with regard to the exact positioning of the
reflecting surfaces are less stringent, which simplifies
the manufacturing process. The segments may, for in-
stance, contain a convex or concave cylinder casing or
have a different profile, such as for instance a triangular
profile.
[0015] In an advantageous embodiment according to
the invention, the optic of the emergency lighting is also
arranged for focusing a light beam issuing. from the
emergency light source onto the second zone, which
light beam is located in a third, lower zone enclosed by
the second zone and is incident on the optic. What is
thereby achieved is that an issuing light beam from a
light cone which propagates in a direction with a small
lateral component, and hence with a large downward
component, corresponding with the third zone, is fo-
cused in a direction with a more lateral component, cor-
responding with the second zone, so that the central
light spot on the floor surface is less lighted in favor of
the ring, at least the ring segment around the light spot.
Thereby, the overmeasure of light in the light spot is part-
ly focused onto the nearby, ring-segment-shaped area.
Consequently, on the floor surface, a lighting intensity
is obtained which is still more uniform, so that the light
issuing from the emergency light source is utilized still
more efficiently. This results in a still smaller number of

emergency lighting units which are required for lighting
a floor surface in a space during failure of the normal
lighting, while no concessions are made to predeter-
mined minimum lighting intensities on the floor surface.
[0016] In an elegant embodiment, the optic comprises
a lens, so that a simple, inexpensive embodiment of the
focusing optic is obtained.
[0017] Preferably, the lens has a rotationally symmet-
rical design and the lens has an upper and lower sur-
face, which are each provided with a cavity. By having
the wall thickness of the lens, viewed from the center of
the upper surface in a direction with decreasing angle
with respect to the normal of the floor surface substan-
tially increase, i.e. not having it decrease, initially at least
in a first part, and then having it decrease, i.e. not having
it increase, in a last part, at least two angle segments
can be distinguished in that direction. In a first segment,
the incident light deflects downwards due to prism ef-
fect. In a second, last segment, the light is laterally de-
flected, also due to prism effect. Due to the optical effect
of the lens, light beams from the first and third zone are
thus focused onto the second zone in an advantageous
manner.
[0018] In another embodiment according to the inven-
tion, the lower edges of the reflecting walls are posi-
tioned such that the light issuing from the emergency
light source is, from the first zone, incident on the re-
flecting walls. In an advantageous manner, the reflecting
walls form the optic for focusing the light beam located
in the first zone. In this simple embodiment which can
inexpensively be manufactured, during focusing, the
walls reflect the light beam in a surprising manner in an
opposite direction, so that still a symmetrical light profile
is obtained.
[0019] In an advantageous manner, the optic is ar-
ranged such that the light beam to be focused is located
in a sector of the upper zone which is substantially en-
closed by two planes which are transversely oriented
with respect to the floor surface and which substantially
intersect in the normal of the floor surface passing
through the emergency light source. What is thereby ob-
tained is a lighting profile which is more uniform in one
particular direction than in other directions. With such
an emergency lighting unit, a more rectangular floor sur-
face, for instance a hallway, can be lighted.
[0020] Preferably, the reflecting walls are built up from
adjoining strips extending in a direction which is sub-
stantially parallel to the floor surface, and where the an-
gle of the walls with respect to the normal of the floor
surface decreases when traversing the strips from top
to bottom. Due to the specific orientation of the walls
built up from strips, a focusing of the light beam onto the
second zone takes place, so that the separate strips ef-
fect a more or less uniform lighting intensity on the floor
surface.
[0021] The invention further relates to a lighting ap-
paratus to which an emergency lighting unit is attached.
[0022] The invention also relates to a method for light-
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ing a floor surface in a space.
[0023] Further advantageous embodiments of the in-
vention are described in the subclaims.
[0024] The invention will now be elucidated in more
detail with reference to exemplary embodiments shown
in the drawing, in which drawing:

Fig. 1 shows a diagrammatic perspective bottom
view of a first embodiment of an emergency lighting
unit according to the invention;
Fig. 2 shows a diagrammatic perspective top view
of the emergency lighting unit of Fig. 1;
Fig. 3 shows a diagrammatic cross section of a de-
tail of the optic associated with the emergency light-
ing unit of Fig. 1 in side elevational view;
Fig. 4 shows a diagrammatic bottom view of an optic
associated with a second embodiment of an emer-
gency lighting unit according to the invention;
Fig. 5 shows a diagrammatic perspective bottom
view of the optic of Fig. 4;
Fig. 6 shows a polar light diagram of the light inten-
sity generated by a diffuse light source;
Fig. 7 shows a polar light diagram of the light inten-
sity generated by the emergency lighting unit of Fig.
1;
Fig 8 shows a polar light diagram of the light inten-
sity generated by the emergency lighting unit of Fig.
4;
Fig. 9 shows a diagrammatic perspective view of
zones in which the light beams are located; and
Fig. 10 shows a diagrammatic top plan view of a
lighted floor surface.

[0025] The Figures are only diagrammatic represen-
tations of preferred embodiments of the invention. In the
Figures, same or corresponding parts are designated
by the same reference numerals.
[0026] Figs. 1 and 2 show a first embodiment of an
emergency lighting unit 1 with an emergency light
source, here designed as an LED (not visible), which is
provided on a foot 2. Such an emergency lighting unit
may, for instance, serve as anti-panic lighting or as es-
cape route lighting. On the foot, terminals 3 are attached
for supplying the LED with electric energy, for instance
with the aid of batteries, accumulators or another emer-
gency energy supply. The foot 2 is positioned above a
floor surface in a space, for instance to a lighting appa-
ratus. The foot 2 may further be provided with cooling
means for discharging heat generated by the emergen-
cy light source, such as for instance a cooling plate 4
(see Fig. 2) or cooling ribs. Over the LED, a standard
rotationally symmetrical optic 5 is provided. The rota-
tionally symmetrically optic 5 is attached on the foot 2,
for instance with a glue connection. However, other
types of attachment are possible, for instance a clamp
connection or a connection which is created in a plastic
molding process. Around the rotationally symmetrical
optic 5, a lens 6 is provided which functions as an optic

for generating a specific light distributing on the floor
surface, as is described hereinafter in more detail. Fur-
ther, the emergency lighting unit 1 is provided with sub-
stantially V-shaped reflecting walls 7 for focusing the is-
suing light in a direction which is parallel to the floor sur-
face.
[0027] As emergency light source in the emergency
lighting unit, a compact light source, such as an LED,
preferably a power LED, may be chosen. Compared to
other light sources, an LED consumes relatively little
electrical energy, has a long life and is relatively com-
pact. The diameter of a power LED is about 6-8 mm.
The standard optic 5 which is provided over the emer-
gency light source then has a diameter of about 10 mm.
However, other emergency light sources are also pos-
sible, such as for instance a halogen lamp or a miniature
gas-discharge lamp. The emergency light source can
be fed externally with the aid of a central emergency
power supply of via a local supply unit, for instance a
compartment with batteries, for feeding a small group of
emergency lighting units. The emergency light source
may also comprise its own emergency supply means,
so that it forms an autonomous system. With use of local
emergency supply means it is particularly desirable that
the emergency light source is economical and that the
light issuing from the emergency light source is efficient-
ly utilized, as, in this case, the energy means are scarce.
[0028] The emergency lighting unit preferably com-
prises only a few emergency light sources so that, by
utilizing the optic in an efficient manner, still a relatively
large surface can be lighted. In this context, a few emer-
gency light sources are understood to mean a limited
number of emergency light sources, for instance fewer
than ten, such as one emergency light source or two
emergency light sources of which the issuing light lights
the floor surface. It is of course possible to include a few
more emergency light sources in the emergency lighting
unit, for instance to still be able to generate light in the
case of unexpected failure of an emergency light source
or to emit different colors of light, for instance green and
orange light in order to simulate white light. Thus, the
emergency lighting unit may comprise three emergency
light sources or some pairs of green and orange emer-
gency light sources.
[0029] With the aid of the standard rotationally sym-
metrical optic 5 slid around the emergency light source,
the emergency light source functions as a diffuse Lam-
bertian radiator, creating a cosine-shaped light profile,
as shown in Fig. 6. On the right and bottom side of the
polar light diagram, the angles are shown of an issuing
light beam with respect to the normal passing through
the emergency light source. On the left side, the meas-
ured light intensity, i.e. the light flow per solid angle, is
shown in the unit Candela. The light diagram clearly
shows that, at a central point directly below such a light
source - without use of the lens 6 - more light is present
than at a location which is remote from the central point.
The lighting intensity, i.e. the light flow per surface, ex-
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pressed in lux, will therefore rapidly decrease from the
central point.
[0030] By use of the lens 6, a light profile is created
on the floor surface in which the lighting intensity is more
or less uniform over a relatively large area, so that rel-
atively few of such emergency lighting units are needed
for lighting a floor, while, during operation of the emer-
gency light source, at each location on the floor surface,
a lighting intensity is present which meets a predeter-
mined level. The lens 6 has a substantially disc-shaped
design from an optically transparent material, such as
glass or plastic, for instance polycarbonate or polyme-
thyl acrylate, with a refractive index between, for in-
stance, 1.40 and 1.50. The lens 6 further comprises a
side edge 15, an upper surface 16 and a lower surface
17, as shown in Fig. 3. The upper and lower surface 16,
17 are provided with a cavity 18, 19. Here, the cavity 18
in the upper surface preferably has a bell-shaped profile.
Further, the side edge 15 is beveled off inwards near the
lower side of the lens 6. Viewed from the center of the
upper surface 16 in a direction with decreasing angle
with respect to the normal of the floor surface, the wall
thickness 20 of the lens 6 substantially increases, i.e.
hardly decreases, at least in a first part, then remains
substantially constant over an angle segment, and then
substantially decreases, i.e. hardly increases, at least
in a last part.
[0031] The effect of the lens 6 is elucidated with ref-
erence to Figs. 3, 7, 9 and 10. Fig. 3 shows three light
beams 11, 12, 13 which issue from the emergency light
source and are incident on the lens 6 from different di-
rections. The different directions are each divided into
a zone shown in Fig. 9. The first, upper zone 21 is, on
the upper side, bounded by an upper surface 10 which
is parallel to the floor surface 9 and in which the emer-
gency light source 14 is located. On the lower side, the
first zone 21 is bounded by a first conical surface 24
which is concentrically located with respect to the nor-
mal 8 of the floor surface 9 passing through the emer-
gency light source 14. A second, adjoining zone 22 lo-
cated below this is, on the upper side, bounded by the
first conical surface 24 and, on the lower side, by a sec-
ond conical surface 25 which is also concentrically lo-
cated with respect to the normal 8. In a first approach,
the tops of the conical surfaces 24, 25 coincide in the
emergency light source 14, as shown in Fig. 9. Further,
the conical surfaces 24, 25 each make a constant angle
with respect to the normal 8. A third, lower zone is
formed as a cone 23 which is traced by the second con-
ical surface 25. As shown in Fig. 10, each of the zones
21, 22, 23 lights a part of the floor surface 9. Thus, the
light cone located in the third zone 23 lights a central
light spot 26 directly below the emergency light source
14. Light beams located in the second zone 22 substan-
tially light a ring-shaped part 27, at least a ring segment
around the light spot 26. The area 28 outside the ring-
shaped part 27 is substantially lighted by light beams
located in the first zone 21.

[0032] As Fig. 3 shows, the upper light beam 11 locat-
ed in the first zone 21 is deflected downwards by the
prism effect of the lens 6 which locally has a wall thick-
ness 20 increasing downwards. Thereby, the light beam
11 is focused onto the second zone 22. As the wall thick-
ness 20 for the middle light beam 12, which is incident
on the lens 6 from the second zone 22, remains sub-
stantially constant, the direction of this light beam 12 re-
mains substantially unchanged. The wall thickness 20
of the lens decreases for the lower light beam 13 which
is incident on the lens 6 from the third zone 23, so that
this light beam 13 is deflected upwards and also ends
up in the second zone 22. This effect can also be ob-
served by comparing the polar light diagrams in Fig. 6
(without lens) with the polar light diagram in Fig. 7 (with
lens). Because both the upper and the lower light beam
11, 13 are deflected to the second zone 22, the light in-
tensity in this zone is the greatest, so that the ring-
shaped part 27, at least the ring segment around the
light spot 26, is extra lighted. This means that, in a rel-
atively large area, namely the light spot 26 including the
ring-shaped part 27, at least the ring segment 29 around
the light spot 26, a relatively uniform lighting intensity,
for instance with variations of only 25% or even 15%, is
obtained over a length of, for instance, 8.0 meters, or
even 10.8 meters when the emergency lighting unit is
positioned at a height of approximately 2.5 - 2.0 meters.
Thus, with a relatively small power, a relatively large sur-
face is illuminated.
[0033] In a practical embodiment, the angle which the
first conical surface 24 makes with the normal 8 is in an
interval between approximately 65° - 75°, preferably ap-
proximately 75°, and the angle which the second conical
surface 25 makes with the normal 8 is in an interval be-
tween approximately 45° - 55°, preferably approximate-
ly 45°. Further, due to the deflection of the upper and
lower light beams 11, 13, the imaginary light source
shifts somewhat upwards and downwards, respectively.
Accurately considered, the second zone in which these
light beams 11, 13 are focused is hence bounded by
conical surfaces whose tops are somewhat shifted
along the normal 8. As, however, the lens 6 is positioned
close to the emergency light source 14, i.e. much closer
to the emergency light source 14 than to the floor sur-
face 9, this is a secondary effect which hardly has any
effect on the trace of the optics.
[0034] The substantially V-shaped reflecting walls 7
are substantially transversely oriented with respect to
the floor surface and, although not well visible in Figs.
1 and 2, they have parabola segment-shaped profiles
in a cross section parallel to the floor surface. More in
particular, legs of the V-shaped profiles corresponding
with each other form substantially segments of a parab-
ola. In the embodiment shown, the profiles are posi-
tioned substantially symmetrically with respect to the
emergency light source, so that light distributions are
obtained which are point-symmetrical with respect to the
emergency light source. The profiles focus the light is-
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suing from the emergency light source along a principal
axis H, as Fig. 10 shows, which axis is parallel to the
floor surface, so that the generated light profile on the
floor surface is not rotationally symmetrical, but is com-
pletely utilized for forming a more or less elongated pro-
file, for instance for uses in a hallway. The more or less
elongated profile is created in that, after reflection
against the parabola segment-shaped profiles, light
beams leave the emergency lighting unit in a substan-
tially parallel or somewhat divergent manner. Without
the substantially reflecting walls 7, the emergency light-
ing unit is more suitable for lighting a space whose
length approximately corresponds with its width, such
as for instance a working space or a reception lodge.
[0035] The surface of the reflecting walls is formed by
adjoining segments with an angular reduction of, for in-
stance, 10°, whose longitudinal axes are oriented sub-
stantially parallel with respect to the normal of the floor
surface. The segments may also have a very small de-
sign, so that a more or less continuous curve is obtained.
This prevents the creation of contrasts in a direction
which is substantially transverse to the principal axis H.
Further, any light beams with different colors generated
by different emergency light sources are better mixed.
The reflecting layer on the walls is formed by applying
reflecting material, for instance a metal or a plastic, on
a carrier, for instance with the aid of a spraying or vapor
deposition process.
[0036] Figs. 4 and 5 show an optic 36 of a further em-
bodiment of an emergency lighting unit 6 according to
the invention. The optic 36 is built up from an upper plate
31, in which attachment openings 32 have been provid-
ed for attachment above the floor surface, and two open-
ings 33 for providing emergency light sources, such as
for instance power LEDs, and four walls to be described
in more detail, so that a cap-shaped dissymmetrical op-
tic 36 is formed.
[0037] It is of course possible to provide three or more
emergency light sources. By using more than one emer-
gency light source, a number of advantages are ob-
tained. First of all, operation is more reliable, as, upon
failure of an emergency light source, another source can
take over its function. Further, in general, a more intense
light image is generated compared with one emergency
light source. Further, emergency light sources can be
used which generate different colors of light. Thus,
LEDs which generate green and orange light, respec-
tively, can together form light which is perceived as more
or less white by a human observer.
[0038] The optic 36 further comprises two opposite re-
flecting walls 37 which are each built up from adjoining
strips 34 extending in a direction which is substantially
parallel to the floor surface, and where the angle of the
walls 37 with respect to the normal of the floor surface
decreases when traversing the strips from top to bottom,
for instance with a reduction of approximately 10° per
strip. The lower edges 35 of the reflecting walls 37 are
positioned such that the light issuing from the emergen-

cy light source is incident on the reflecting walls 37 from
the first, upper zone 21 and is thereby, in a surprising
manner, deflected in opposite direction to the second
zone 22. So, the lighting intensity on the floor surface is
for one part, namely the light spot 26, realized with the
aid of direct light incidence and for another part, namely
the ring-shaped part 27, at least the ring segment 29
around the light spot 26, realized with the aid of reflected
light. Due to the specific orientation of the strips 34, light
beams from the first zone 21 are more or less uniformly
distributed over the second zone 22, so that a more or
less optimum lighting intensity on the floor surface is ob-
tained. Before reflection of the light beam, this light
beam was located in a sector 29 of the upper zone 21
which is enclosed by two planes 20 which are trans-
versely oriented with respect to the floor surface and
which intersect in the normal of the floor surface passing
through the emergency light source, as Fig. 10 shows.
In this manner, the light in the sector 29 is used for light-
ing a floor surface formed in a more or less elongated
manner, for instance for uses in hallways. Just like the
substantially V-shaped reflecting walls 7 with the lens 6,
the surface of the reflecting walls 37 is formed by ad-
joining segments 38, whose longitudinal axes L are ori-
ented substantially parallel with respect to the normal of
the floor surface. Further, the reflecting walls 37 prefer-
ably have a parabola segment-shaped profile in order
to obtain a parallel or somewhat diverging light beam.
[0039] The reflecting walls 37 of the optic 36 are, at
ends 39, connected with the aid of reflecting screening
walls 40, so that the optic 36, viewed in a cross section
parallel to the floor surface, encloses the emergency
light source. The screening walls 40 prevent lighting of
a wall in an elongated space and stimulate an optimum
lighting of the floor surface. Further, on the lower side,
the reflecting walls 37 are, substantially in the center,
provided with a recess for optimally lighting the floor sur-
face in the direction of the principal axis H.
[0040] As the optic does not have a rotationally sym-
metrical design, the light profile is not rotationally sym-
metrical either. This can also be inferred from the polar
light diagram, as shown in Fig. 8. The continuous line
41 indicates the light intensity of the light issuing from
the emergency lighting unit 1 in a direction along the
principal axis H. The broken line 42 relates to the light
intensity of the light in a direction transverse to the prin-
cipal axis H. Compared to the polar light diagram of the
emergency light source without the lens 6 or cap-
shaped optic, as shown in Fig. 6, it is clear that the light
in the second zone, corresponding with the ring 27, at
least a ring segment 29 around the light spot 26, is extra
lighted.
[0041] The dimensions of the optic 36 are related to
the dimensions of the emergency light source and are,
for instance, approximately a length of about 20-25 mm,
a width of about 20 mm and a height of about 10-15 mm.
Of course, other dimensions are also possible.
[0042] It is noted that it is not necessary for the emer-
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gency lighting unit to comprise an optic for focusing a
light beam issuing downwards from the emergency light
source, which light beam is located in the first zone and
is incident on the optic, onto a second zone. In a further
embodiment according to the invention, the light issuing
from the emergency light source transforms in such a
manner, for instance with the aid of reflectors, that a sub-
stantially conical light beam is created, with a top angle
which is, for instance, between approximately 10° and
approximately 45°. The thus formed light cone then
passes an optical system which comprises transparent
material, such as for instance glass or transparent plas-
tic, and which distributes the beam in at least one direc-
tion, for instance in the direction of the principal axis H,
to directions which have a larger angle with respect to
the normal of the floor surface than the conical wall of
the light cone, while the beam is virtually not influenced
in other directions. This results in a light beam which
lights a more or less elongated surface, for instance a
hallway, with a more or less uniform lighting intensity.
The optical system is preferably provided with a prism
structure extending in a predetermined direction accord-
ing to the Fresnel lens principle, where curved lens pro-
files repeat themselves. The optical system is also
called linear diffuser or linear light diffuser. In an advan-
tageous manner, the diffuser is manufactured from plas-
tic with the aid of a mold.
[0043] The emergency lighting unit comprises attach-
ment means (not shown) for attachment to a lighting ap-
paratus which is arranged to be positioned in a space
in order to light this space. Thereby, the emergency
lighting unit can easily be attached above the floor sur-
face in practically any space, and the unit can also be
mounted as an extra module in spaces which have al-
ready been provided with lighting apparatuses. When a
voltage cutoff occurs in a central electricity grid which
feeds the lighting apparatus, the emergency lighting unit
can light the floor surface with the aid of an emergency
light source and a separate power supply, for instance
batteries, accumulators or a central emergency power
supply.
[0044] Preferably, at least the light optic of the emer-
gency light source is attached to the light source so as
to be adjustable via a bracket with respect to the light
source, so that the light beam of the emergency light
source can be set, and, upon installation of the lighting
apparatus, a choice can be made for a part of the floor
surface to be irradiated. Here, in an embodiment ac-
cording to the invention, the bracket is provided with a
hinge. In a further embodiment, the bracket is provided
with clamping lugs which can clamp around a part of the
lighting apparatus, for instance around a tubular light
source, such as a fluorescent tube. Optionally, the
bracket can be fixed after installation to guarantee a per-
manently correctly set beam.
[0045] The light issuing from the emergency light
source can be directly incident on the optic. Optionally,
however, the emergency light source may also be pro-

vided with an optical guide which guides the light issuing
from the emergency light source over a distance and
then guides it outwards, for instance in the proximity of
the optic. This makes it possible in an advantageous
manner to hide a larger part of the emergency lighting
unit, including the emergency light source, electrical
conductors and any cooling fins from view, which is aes-
thetically attractive. The visible volume of the emergen-
cy lighting unit is considerably reduced in this manner.
The optical guide is, for instance, assembled from trans-
parent plastic, such as polymethyl metacrylate (PMMA).
However, use of other materials, such as glass or glass
fibers is also possible. Further, the guide may have a
stiff or flexible design. In the case of a flexible guide, the
light can easily be guided along a bend, which may have
advantages for a simple, compact construction of the
emergency lighting unit.
[0046] Preferably, the emergency lighting unit is ar-
ranged such that, directly after the switching on thereof,
the emergency light source generates an amount of light
which is comparable with the amount of light which the
lighting apparatus generates during normal operation,
and where the emergency light source is further ar-
ranged to make the generated amount of light gradually
decrease after switching on until a predetermined light-
ing intensity has been reached. What is thereby
achieved is that the voltage cutoff of the central electric-
ity grid does not lead to an abrupt reduction of the light
in the space, so that the risk of panic reactions is re-
duced.
[0047] In order to provide the emergency light source
with energy, the emergency lighting unit is, for instance,
connected to an emergency supply system, so that, dur-
ing a voltage cutoff of the central electricity grid, the
emergency light source can still function. The emergen-
cy light source can function permanently or be activated,
for instance with the aid of a switch. Incidentally, the
emergency lighting unit may be provided with a local en-
ergy capacity, for instance batteries, so that the energy
supply is less dependent on, or even independent of,
external supply systems. Thus, batteries can supply en-
ergy to the unit during a voltage drop in the electricity
grid. Preferably, the batteries are rechargeable, so that
their energy capacity can be replenished, for instance
via an external supply system. Optionally, a package of
batteries serves a group of emergency lighting units.
Due to the use of a local energy capacity, it is not nec-
essary to connect the emergency lighting unit to an
emergency supply system. The central electricity grid is
suitable for this as well.
[0048] Upon connection to the central electricity grid,
it is found that, in practice, a relatively large number of
electrical connecting wires need to be fed to the lighting
apparatus. First of all, these are the feed wires to con-
nect the electricity grid with the supply terminals of the
unit. These comprise a neutral conductor and a phase
conductor. In the case that the emergency lighting unit
is coupled to a lighting apparatus, a switch to be manu-
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ally operated can be included in the phase conductor,
which is then also called switch wire. In addition to the
wires already mentioned, optionally, an extra earth wire
is present to protect a housing of the emergency lighting
unit or the lighting apparatus, which housing is provided
with metal parts, for instance in the case of class I ap-
paratuses. It is conventional to also connect at least one
so-called voltage detection wire. This voltage detection
wire connects voltage detection means with the central
electrical mains and serves to detect the electric voltage
on the central power supply for the purpose of activating
the emergency lighting unit. The voltage detection wire
may be a wire which electrically connects the detection
means with the central electrical mains, so that detec-
tion can take place by means of detection means in the
emergency lighting unit or in the lighting apparatus. It is
also possible to place the voltage detection means out-
side the apparatus, for instance near the switch. But also
in this situation, a wire is needed to provide the lighting
apparatus with a detection signal, so that the emergency
lighting unit can be activated. Hence, the minimum
number of wires is three. For a good voltage failure de-
tection, sometimes an extra earth wire is necessary to
serve as reference voltage for the voltage on the voltage
detection wire. The total number of electrical connecting
wires which are to be fed to the emergency lighting ap-
paratus and/or the lighting apparatus can thus amount
to five or more.
[0049] Such a large number of electrical connecting
wires is not desirable. This is because this can cause
problems during installation, such as complex wiring di-
agrams, increased risk of installation errors and space
problems.
[0050] Optionally, the emergency lighting unit is there-
fore provided with voltage detection means for detecting
a voltage cutoff on supply terminals of the unit and/or
the lighting apparatus to which the emergency lighting
unit has been attached. The emergency lighting unit is
also further arranged to switch on the emergency light
source upon detection of the voltage cutoff. What is
thereby achieved is that the emergency lighting system
can still function without an extra voltage detection wire
and optional corresponding earth wire needing to be fed
from the central electricity grid to the unit and/or the ap-
paratus.
[0051] It is noted that the detecting of a voltage cutoff
at the supply terminals and the subsequent switching
on of the emergency light source is not limited to the
emergency light source with the optic described herein,
but can also be used independently thereof, for instance
in an emergency lighting unit comprising a compact
emergency light source for lighting a floor surface in a
space from above, and an optic arranged for operatively
lighting a relatively large surface.
[0052] According to the invention, the emergency light
source is switched on after a voltage cutoff at the supply
terminals. This voltage cutoff occurs with a dead central
grid, or upon manually switching off a switch included in

the feed lines. Because the latter situation occurs most
often, the time during which the emergency light source
is active after the voltage cutoff is called the afterglow
period. In the case of a calamity, however, the emergen-
cy light source often needs to have a minimum burning
time, herein referred to as a minimum emergency light-
ing period.
[0053] In an advantageous manner, the emergency
lighting system of the lighting apparatus according to the
invention is provided with emergency supply means,
which are arranged for feeding the emergency light
source during a period of time which comprises at least
a afterglow period and an emergency lighting period. By
providing the emergency supply means, for instance re-
chargeable batteries, with a capacity which is sufficient
for realizing a burning time which is the sum of the af-
terglow period and the emergency lighting period, it is
achieved that the emergency supply means can provide
sufficient energy to bridge both a afterglow period after
manually switching off the apparatus and a subsequent
emergency lighting period. This scenario occurs, for in-
stance, if, following the afterglow period which follows
the manual switching off of the lighting apparatus, the
light source is switched on and directly after this a volt-
age drop occurs in the central electrical mains. The latter
marks the beginning of the emergency lighting period.
[0054] Preferably, the functioning of the emergency
lighting unit, such as for instance the emergency light
source and/or the emergency supply means, is tested.
This may, for instance, take place with the aid of a so-
called self-test where the emergency lighting unit is pro-
vided with testing means for carrying out this test, such
as for instance an integrated (micro)processor. If the re-
sult of the test does not meet predetermined require-
ments, the testing means generate warning signals,
such as for instance optical signals with warning LEDs.
In this manner, the functioning of the emergency lighting
unit can be better guaranteed in case of failure of the
voltage in the electricity grid.
[0055] The testing may also take place centrally with
the aid of an electronic bus to which the emergency light-
ing unit is connected. Then, such a bus system cannot
only be used for, for instance, switching on and off, dim-
ming and grouping activated lighting apparatuses, but
also for activating and testing, for instance, the emer-
gency light sources and/or the emergency supply
means. If such a bus system has already been installed
at the location, for instance with connections in lighting
apparatuses, it is very easy to connect emergency light-
ing units to it, as the physical electrical infrastructure for
this is already present. Then, the occurrence of a volt-
age drop does not necessarily need to be detected at
the location of the emergency lighting unit, for instance
with the aid of detection wires.
[0056] In an advantageous manner, the emergency
lighting unit is provided with an optical sensor for detect-
ing the local light intensity, so that the need for additional
light can be determined. By not switching on the emer-
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gency light source when a voltage cutoff occurs and suf-
ficient light is present, energy can be saved.
[0057] It is noted that the LED, the attachment means
for attachment to a lighting apparatus, the voltage de-
tection means, the optical sensor and other aspects of
the emergency lighting unit described herein can be
used independently of the optic. Such measures are al-
so more generally applicable to emergency lighting
units, for instance to an emergency lighting unit com-
prising a compact emergency light source for lighting a
floor surface in a space from above, and an optic ar-
ranged for operatively lighting a relatively large surface.
Such measures can be considered an invention in them-
selves.
[0058] The invention is not limited to the exemplary
embodiments described herein. Many variants are pos-
sible. For instance, an emergency light source can be
provided in the cap-shaped optic in combination with the
described lens for forming a still better defined light pro-
file. This is because practically every light beam present
in the first zone is deflected by the cap-shaped optic,
including light beams which still remain in the first zone
due to imperfections in the lens. In addition, light beams
from the third, lower zone are deflected to the second
zone by means of the lens.
[0059] It is also possible to form the cap-shaped optic
such that the reflecting screening walls are formed just
like the reflecting walls which are built up from strips.
Thereby, a more or less square surface is provided with
a more or less uniform lighting intensity.
[0060] Such variants will be clear to a skilled person
and are understood to be within the scope of the inven-
tion as set forth in the following claims.

Claims

1. An emergency lighting unit, comprising a compact
emergency light source for lighting a floor surface
in a space from above, and an optic which is ar-
ranged for operatively lighting a relatively large sur-
face, wherein the emergency lighting unit compris-
es only a few emergency light sources.

2. An emergency lighting unit according to claim 1,
wherein the optic is arranged for operatively focus-
ing a light beam issuing downwards from the emer-
gency light source, which light beam is located in a
first, upper zone and is incident on the optic, onto a
second, adjoining zone located below this, wherein
the first and the second zone are each, on a lower
side, bounded by conical surfaces which are con-
centrically located with respect to the normal of the
floor surface passing through the emergency light
source.

3. An emergency lighting unit according to claim 2,
wherein the conical surfaces bounding the first and

the second zone make a first and second angle, re-
spectively, with respect to the normal of the floor
surface.

4. An emergency lighting unit according to claim 3,
wherein the first and the second angle are in inter-
vals between approximately 65° - 75° and 45° - 55°,
respectively.

5. An emergency lighting unit according to any one of
the preceding claims, wherein the optic comprises
reflecting walls for focusing the light issuing from the
emergency light source along a principal axis which
is substantially parallel to the floor surface.

6. An emergency lighting unit according to claim 5,
wherein the reflecting walls are substantially trans-
versely oriented with respect to the floor surface
and have substantially parabola segment-shaped
profiles in a cross section parallel to the floor sur-
face.

7. An emergency lighting unit according to claim 5 or
6, wherein the surface of the reflecting walls is
formed by adjoining segments, whose longitudinal
axes are oriented substantially parallel with respect
to the normal of the floor surface.

8. An emergency lighting unit according to any one of
claims 2-7, wherein the optic is further arranged for
focusing a light beam issuing from the emergency
light source, which light beam is located in a third,
lower zone enclosed by the second zone and is in-
cident on the optic, onto the second zone.

9. An emergency lighting unit according to claim 8,
wherein the optic comprises a lens.

10. An emergency lighting unit according to claim 9,
wherein the lens has a wall thickness which, viewed
from above in a direction with decreasing angle with
respect to the normal of the floor surface, substan-
tially increases initially at least in a first part and then
substantially decreases at least in a last part.

11. An emergency lighting unit according to claim 10,
wherein the lens is substantially disc-shaped, and
wherein the side edge is beveled off inwards near
the lower side of the lens.

12. An emergency lighting unit according to any one of
claims 8-11, wherein the reflecting walls, viewed in
a cross section parallel to the floor surface, com-
prise two substantially oppositely positioned V-
shaped profiles, wherein legs of the V-shaped pro-
files corresponding with each other form substan-
tially segments of a parabola.
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13. An emergency lighting unit according to any one of
claims 5-7, wherein the lower edges of the reflecting
walls are positioned such that the light issuing from
the emergency light source is, from the first zone,
substantially incident on the reflecting walls.

14. An emergency lighting unit according to claim 13,
wherein the light beam is in a sector of the upper
zone which is substantially enclosed by two planes
which are transversely oriented with respect to the
floor surface and which substantially intersect in the
normal of the floor surface passing through the
emergency light source.

15. An emergency lighting unit according to claim 13 or
14, wherein the reflecting walls are built up from ad-
joining strips extending in a direction which is sub-
stantially parallel to the floor surface, and wherein
the angle of the walls with respect to the normal of
the floor surface substantially decreases when tra-
versing the strips from top to bottom.

16. An emergency lighting unit according to any one of
claims 13-15, wherein the reflecting walls are, at
ends, connected with each other with the aid of
screening walls, so that the optic, viewed in a cross
section parallel to the floor surface, encloses the
emergency light source.

17. An emergency lighting unit according to any one of
claims 13-16, wherein the reflecting walls are, on
the lower side, substantially in the center, provided
with a recess.

18. An emergency lighting unit according to any one of
the preceding claims, comprising an LED.

19. An emergency lighting unit according to any one of
the preceding claims, comprising more than one
emergency light source.

20. An emergency lighting unit according to claim 19,
wherein two LEDs are arranged for generating mu-
tually different colors of light.

21. An emergency lighting unit according to claim 20,
wherein the two LEDs are arranged for generating
green and orange light, respectively.

22. An emergency lighting unit according to any one of
the preceding claims, comprising attachment
means for attachment to a lighting apparatus.

23. An emergency lighting unit according to claim 22,
wherein at least the optic of the emergency light
source is, via a bracket, adjustably attached with re-
spect to the light optic of a light source in the lighting
apparatus.

24. An emergency lighting unit according to any one of
the preceding claims, wherein the emergency light-
ing unit is provided with an optical guide for guiding
the lighting issuing from the emergency light source
over a distance.

25. An emergency lighting unit according to any one of
the preceding claims, wherein the emergency light-
ing unit is provided with voltage detection means for
detecting only a voltage cutoff on the supply termi-
nals of the emergency lighting unit or of the lighting
apparatus connected to an electricity grid, and
wherein the emergency lighting unit is further ar-
ranged to switch on the emergency light source up-
on detection of the voltage cutoff.

26. An emergency lighting unit according to any one of
the preceding claims, wherein the emergency light-
ing unit is provided with an optical sensor for detect-
ing the local light intensity.

27. An emergency lighting unit according to any one of
the preceding claims, wherein the emergency light-
ing unit is arranged such that, directly after switch-
ing on, the emergency light source generates an
amount of light which is comparable with the
amount of light generated by the lighting apparatus
during normal operation, and wherein the emergen-
cy light source is further arranged to make the gen-
erated amount of light decrease gradually to a pre-
determined light intensity after the switching on.

28. An emergency lighting unit according to any one of
the preceding claims, wherein the emergency light-
ing unit is connected to a bus.

29. A lighting apparatus for positioning in a space in or-
der to light this space, which lighting apparatus is
connectable to an electricity grid by means of sup-
ply terminals, and wherein, to the lighting appara-
tus, an emergency lighting unit according to claim
1 is attached for generating light on a floor surface
in this space from above during a voltage cutoff of
the electricity grid.

30. A method for lighting a floor surface in a space,
wherein a downwardly directed light beam located
in a first, upper zone is focused onto a second, ad-
joining zone located below this, wherein the first and
the second zone are each, on a lower side, bounded
by conical surfaces which are located concentrically
with respect to a normal of the floor surface.
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