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Description

Field of the Invention

[0001] The presentinventionrelatesto IP (Ingress Pro-
tection) rated light fittings and luminaires. Itis particularly
applicable, but in no way limited, to light fittings with a
lens across the front of the fitting, such as downlights.

Background to the Invention

[0002] When light fittings or luminaires are used in
harsh conditions, such as near water in a bathroom or
shower room, then a fitting with the appropriate Ingress
Protection Marking or IP Code must be fitted in order to
comply with local regulations. IP Codes or International
Protection Marking is set out in IEC Standard 60529, as
published by the International Electrotechnical Commis-
sion (IEC). By way of example, a downlight for use in a
shower room might require a rating of IP 65. An illustra-
tion, by way of example only, of some rating figures for
IP Rated Enclosures using this current system are shown
in the listings below:-

First Digit (intrusion protection)
[0003]

0. No special protection.

1. Protection from a large part of the body such as
a hand (but no protection from deliberate access);
from solid objects greater than 50mm in diameter.
2. Protection againstfingers or other object not great-
er than 80mm in length and 12mm in diameter.

3. Protection from entry by tools, wires etc, with a
diameter of 2.5 mm or more.

4. Protection against solid bodies larger than 1mm
(e.g. fine tools/small etc).

5. Protected against dust that may harm equipment.
6. Totally dust tight.

Second Digit (moisture protection)
[0004]

0. No protection.

1. Protection against condensation.

2. Protection against water droplets deflected up to
15° from vertical.

3. Protected against spray up to 60° from vertical.
4. Protected against water spray from all directions.
5. Protection against low pressure water jets (all di-
rections).

6. Protection against strong water jets.

7. Protected against temporary immersion.

8. Protected against prolonged effects of immersion
under pressure.
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[0005] A number replaced by x indicates that the en-
closure is not rated for that specification.

[0006] In order to achieve IP 65 rating a waterproof or
water resistant barrier must be created around that part
of the luminaire which might be exposed to water. It is
relatively straightforward to make a fixed downlight IP
rated, for example by forming a watertight seal between
the lens and the bezel, or by incorporating a waterproof
coverover the downlight either over or beneath the bezel,
thus creating an effective waterproof seal. However, in
the case of an adjustable downlight, where the lamp
and/or lens is pivotally mounted so as to move out of the
plane of the front of the downlight in order to direct the
light at an angle, a good IP rating is more difficult to
achieve.

[0007] Furthermore, creating the required IP rating
generally involves the use of an additional component,
in addition to the conventional light focussing lens which
is used to focus the light from the light source. This inev-
itably entails additional cost as well as an additional step
in the manufacturing process.

[0008] Itis therefore an objective of the present inven-
tion to overcome, or at least mitigate, some or all of the
problems described above.

[0009] Publications WO 2014/190379 A1, KR 101 030
999 B1 and US 2014/0313744 A1 disclose angularly ad-
justable lenses.

Summary of the Invention

[0010] According to a first aspect of the present inven-
tion there is provided an IP rated lens according to Claim
1. Thus there is provided an IP rated lens for a luminaire,
said luminaire including a light source adapted to emit
light from the front of the luminaire, said lens comprising:-

(i) a first region through which light from the light
source is emitted;

(ii) a second region which is resiliently deformable,
thus allowing the light source in the luminaire to move
with respect to the plane of the front of the luminaire,
whilst retaining IP protection when the light source
is out of the normal plane.

[0011] This new type of lens may be sealed to or in-
corporated into a wide range of luminaires, especially
downlights. In this context the term’lens’ has a very broad
meaning and refers to any light transmissive optical de-
vice. Therefore the term ’lens’ includes, but is not limited
to, a substantially planar light transmissive plane or sheet
of material where the opposing sides of the plane are
substantially parallel to each other, as well as optical lens-
es that affect the focus of a light beam through refraction.
The planar light transmissive sheet serves to allow the
light emitted from the light source and associated lens in
the luminaire to pass through the IP rated lens without
significant deviation.

[0012] According to the invention the second region is
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integral with the first region. By forming the two regions
as one, the whole lens is naturally watertight. The second
region preferably substantially surrounds the first region
and thus takes the form of a flexible flange around a light
focussing or light transmitting central lens region.
[0013] Preferablythe firstregion and the second region
are formed from the same material.

[0014] Inthe alternative preferred embodiment the first
region and the second region are formed from different
materials. This enables the light emitting region to be
formed from highly light transparent material whereas
the second region may be formed from a material that is
less transparent to visible light but is still highly flexible,
if that is advantageous.

[0015] In one preferred arrangement the first region
and the second region are bonded together. Typically
the two regions are formed from plastics materials, as
selected by the materials specialist, and there are a wide
number of known ways of bonding plastics together.
[0016] In a further preferred arrangement the first re-
gion and second region are formed by an injection mould-
ing process and preferably by a multi-shot injection
moulding process.

[0017] According to the invention the second region
includes an engagement means adapted to enable the
lens to attach to the front of the luminaire in order to
achieve the required IP rating. This engagement means
can take a wide variety of forms, such as an elastically
deformable channel that fits over part of the luminaire
[0018] Preferably the first portion comprises an optical
lens, being a lens capable of focussing light, and prefer-
ably the optical lens is adapted to focus light from the
light source into a light cone having an angle between
15 degrees and 60 degrees about a central axis of the
luminaire.

[0019] Preferably the optical lens comprises a sub-
stantially conical body formed from a transparent or
translucent material, said conical body having afirst, nar-
row end and a second wider end and an outer surface
designed to substantially totally reflect light towards the
second end of the cone, said conical body having a pri-
mary axis extending from the first end to the second end,
wherein the outer surface of the conical body comprises
a plurality of reflecting facets or reflecting surfaces.
[0020] In a particularly preferred embodiment the sec-
ond region comprises one or more corrugations. These
corrugations act like flexible bellows, allowing for the an-
gular adjustment in an adjustable luminaire.

[0021] Preferably the IP rated lens is adapted to com-
prise a primary lens in the luminaire.

[0022] Preferably the perimeter of the IP rated lens is
adapted to be covered by a bezel, and optionally held in
place by the bezel. This arrangement is particularly ap-
plicable to downlights.

[0023] Preferably a seal is provided between the lumi-
naire and the IP rated lens.

[0024] In summary, an IP rated lens or lens cover ac-
cording to the present invention comprises a first region
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adapted to transmit light from a light source in a luminaire
and a second flexible, resiliently deformable region that
is adapted to flex sufficiently to accommodate the move-
ment of an adjustable light source whilst retaining the
desired IP rating, such as the movement of an adjustable
downlight. The first and second regions may be made of
the same or different materials. In a preferred embodi-
ment the first region comprises an optical lens capable
of focussing light from a light source. In this embodiment
the IP rated lens may replace the conventional lens used
to focus light from an LED module.

[0025] The invention extends to include aluminaire in-
corporating an IP rated lens according to the present in-
vention, especially downlights.

Brief Description of the Drawings

[0026] Preferredembodimentsofthe presentinvention
will now be described by way of example only, with ref-
erence to the accompanying drawings wherein :

Figure 1 shows a perspective view of an IP rated
lens from below, being the side that engages with
the luminaire;

Figure 2 shows a perspective cross section through
the lens of Figure 1;

Figure 3 shows a perspective view from below of the
lens in Figures 1 & 2;

Figure 4 shows how a portion of an IP rated lens
according to the presentinvention can flex out of the
general plane of the lens to accommodate an adjust-
able luminaire such as a downlight;

Figure 5 shows how an IP rated lens as shown in
Figure 1 would engage with the front of a downlight;
Figures 6 and 7 show perspective and perspective
cross section views respectively of an IP rated lens
where the centre of the lens comprises an optical
lens capable of focussing light from an LED module;
Figure 8 shows how an IP rated lens as shown in
Figures 6 & 7 can flex out of the general plane of the
lens to accommodate an adjustable luminaire such
as a downlight;

Figure 9 shows an IP rated lens as shown in Figure
6 on the front of a downlight;

Figure 10 shows in exploded format a downlight, an
IP rated lens and a front bezel.

Description of the Preferred Embodiments

[0027] Figures 1to 4 show various views of an IP rated
lens or lens cover designed to attach to the front of a
downlight. Referring to Figures 1 and 2, these show a
lens 10 having a central region or first region 11 which
in this example is substantially planar and is substantially
optically transparent to visible light. This lens does not
necessarily have the ability to focus light. Light from a
light source in a luminaire, which is typically an LED light
source, is emitted through this central region 11. The
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perimeter of the lens 15, which in this example is sub-
stantially circular, includes a compartment or pocket 16
into which the front flange of a luminaire/downlight can
fit. This compartment or continuous channel 16 is shown
more clearly in Figure 2.

[0028] Around the central lens region 11 is a corrugat-
ed or second region 12, 13, 14 which is formed from a
flexible, resiliently deformable material. This corrugated
or pleated region acts like bellows to allow articulation of
the central lens region such that the light source in the
luminaire behind the lens can be directed at an angle to
the general plane of the front of the luminaire. An example
of this type of luminaire is an adjustable downlight. It is
preferred that this pleated or corrugated region 12, 13,
14 and the perimeter region 15 are formed from the same
flexible, resiliently deformable material, and more pref-
erably are formed as one component.

[0029] The corrugated region, when viewed as a per-
spective cross section through the lens as shown in Fig-
ure 2, takes the form of a depression, groove or channel
13 attached to a ridge 12, which in turn is attached to a
second depression, groove or channel 14. This region is
preferably formed from a thin, flexible, resiliently deform-
able material such as a thermoplastic elastomer (TPE).
There are many types of TPE and other suitable plastics
materials available, and the most appropriate type for
this application will be selected by the materials special-
ist, including materials not available at the time of drafting
but that become available in the future. These materials
include silicone polymers, which are particularly suitable
for this application, flexible polystyrene, flexible PCC,
flexible PMMA and other flexible acrylic plastic materials
These plastic materials are included by way of example
only, and serve to illustrate the very wide choice of ma-
terials already available to the materials expert.

[0030] It will be appreciated that because of the flexi-
bility of the corrugated region, the central lens portion or
region can be tilted in any desired direction as necessary.
It will also be appreciated that while this example shows
a substantially circular IP rated lens or lens cover, this
lens cover could be any desired shape such as square,
rectangular, hexagonal or polygonal, and the same prin-
ciples of construction would apply. The second region
substantially surrounds the first region, allowing move-
ment out of the plane in any desired direction.

[0031] Figure 5 shows how such an IP rated lens 10
can be placed over the front of a downlight 20. The down-
light has its own optical lens 21 which serves to focus
the light from one or more LED modules. This light is
typically focused into a narrow beam of light or spot, say
a 15° beam, or a flood of light, say a 60° beam, or various
angles in between. These beam angles refer to the
spread of light about an axis passing through the centre
of the lens and substantially perpendicular to the light
emitting face of the lens.

[0032] The downlight 20 has a body 26 with an out-
wardly extending flange 25 around the front perimeter
and this flange would normally be concealed from view
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by a bezel. In order to give the downlight an IP rating, a
lens or lens cover 10 is stretched over and around the
flange 25, such that the flange 25 sits substantially inside
the channel 16. The fit of the flange 25 inside channel 16
is tight enough to form a watertight seal to IP 65 standard.
[0033] The outer part of lens 10 may be concealed by
a decorative bezel (not shown) if required.

[0034] From the foregoing description it will be appre-
ciated that the term ’lens cover’ is an appropriate term to
describe item 10, in that it is designed to cover an existing
optical lens in a downlight and to transmit any light emit-
ted by the LED light source/optical lens combination.
[0035] Turning now to Figures 6 and 7 these show a
different type of IP rated lens 30. In this embodiment the
central region 31 comprises an optical lens. This optical
lens has a substantially frustoconical body whose outer
surface incorporates a plurality of densely distributed fac-
ets. Such solid lenses which operated by total internal
reflection of light are known and are described, for ex-
ample, in WO 2014/108575 (Aurora Limited) and WO
2014/108662 (Aurora Limited) the entire contents of
which are hereby incorporated by reference. The centre
of thelight emitting face of lens region 38 is slightly dished
or concave and the central region also incorporates a
plurality of convex shaped dimples or pimples. These
serve to scatter any light that would otherwise be emitted
directly from an LED module located in a blind hole 39
on the rear face of the lens and adapted to accommodate
an LED light engine.

[0036] Inthis example the corrugated or second region
has three corrugations 32, 33 and 34. These serve to
provide a greatdeal of flexibility such that the combination
of a light source and lens 30 when installed in an adjust-
able down light can move significantly out of the plane
of the front of the downlight without affecting the IP rating.
An example of this angular movement is shown in Figure
8.

[0037] Figure 9 shows an IP rated lens of the type
shown in Figures 6 and 7 attached to the front of a down-
light 40. A further example of a lens of this type used in
combination with a downlight is shown in Figure 10. In
Figure 10 downlight 50 has a body 56 and an outwardly
extending flange 55 around the front perimeter of the
downlight body. The lens 30 is secured or bonded to the
perimeter flange 55 in a watertight fashion such as by
way of an adhesive. The perimeter edge of the lens 30
may be covered by a bezel 60 as shown in Figure 10. If
required the outer circumference of the lens 30 can in-
corporate an endless channel or groove similar to item
16 in the earlier example. The flange 55 would then sit
in this channel.

[0038] AnIP rated lens according to the present inven-
tion may be manufactured by any suitable process such
as injection moulding, especially 2 shot or multiple shot
injection moulding. This allows the first, central region to
be manufactured from any type of plastics material which
is optically very clear but not necessarily flexible, and the
rest of the lens to be manufactured from a different more
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flexible plastics material. Depending on the materials of
manufacture, a third plastic material may be required in
order for the central region to adhere firmly to flexible
outer region.

[0039] Alternatively the first and second regions of the
IP rated lens can be manufactured separately intwo parts
and these two parts welded, bonded or glued together,
such that the two parts become integral. A wide variety
of methods are already known to the materials specials
whereby two plastic components can be bonded together
including, but not limited to, ultrasonic welding.

[0040] In a further alternative the first and second re-
gions may be manufactured from the same, optically sub-
stantially clear but flexibly deformable material by, for
example, a one-shot injection moulding process. As de-
scribed above, suitable materials will be selected by the
materials specialist and such materials include highly
transparent silicone polymers.

Claims

1. An IP rated lens (10) for attachment to a luminaire,
said luminaire including a light source adapted to
emit light from the front of the luminaire, said lens
comprising:-

(i) afirst region (11) through which light from the
light source is emitted;

(ii)asecondregion (12,13,14) which s resiliently
deformable, thus allowing the light source in the
luminaire to move with respect to the plane of
the front of the luminaire, whilst retaining IP pro-
tection when the light source is out of the normal
plane wherein the second region comprises one
or more corrugations;

characterised in that the second region (12,13,14)
is integral with the first region (11) and the second
region (12,13,14) includes an engagement means
(16) adapted to enable the lens to attach to the front
of the luminaire in order to form a watertight seal of
to IP 65 standard.

2. An IP rated lens according to Claim 1 wherein the
first region and the second region are formed from
the same material.

3. An IP rated lens according to Claim 1 wherein the
first region and the second region are formed from
different materials.

4. An IP rated lens according to Claim 3 wherein the
first region and the second region are bonded to-
gether.

5. An IP rated lens according to Claim 3 wherein the
first region and second region are formed by an in-
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jection moulding process.

6. An IP rated lens according to Claim 5 wherein the
first region and the second region are formed by a
multi-shot injection moulding process.

7. An IP rated lens according to any preceding claim
wherein the first region comprises an optical lens.

8. An IP rated lens according to Claim 7 wherein the
optical lens is adapted to focus light from the light
source into a light cone having an angle between 15
degrees and 60 degrees about a central axis of the
luminaire.

9. An IP rated lens according to Claim 7 or Claim 8
wherein the optical lens comprises a substantially
conical body formed from a transparent or translu-
cent material, said conical body having a first, narrow
end and a second wider end and an outer surface
designed to substantially totally reflect light towards
the second end of the cone, said conical body having
a primary axis extending from the first end to the
second end, wherein the outer surface of the conical
body comprises a plurality of reflecting facets or re-
flecting surfaces.

10. An IP rated lens according to any preceding claim
wherein the IP rated lens is adapted to comprise a
primary lens in the luminaire.

11. An IP rated lens according to any preceding Claim
wherein the perimeter of the IP rated lens is adapted
to be covered by a bezel.

12. An IP rated lens according to Claim 11 wherein the
IP rated lens is adapted to be held in place by the
bezel.

13. A luminaire incorporating an IP rated lens according
to any of Claims 1 to 12 inclusive.

Patentanspriiche

1. Eine IP-geschiitzte Linse (10) zur Befestigung an
einer Leuchte, wobei die Leuchte eine Lichtquelle
aufweist, die dazu ausgelegt ist, Licht von der Vor-
derseite der Leuchte zu emittieren, wobei die Linse
umfasst:-

(i) einen ersten Bereich (11), durch den Licht
von der Lichtquelle emittiert wird;

(i) einen zweiten Bereich (12,13,14), der elas-
tisch verformbar ist, so dass sich die Lichtquelle
in der Leuchte beziglich der Ebene der Vorder-
seite der Leuchte bewegen kann, wahrend ein
ip-Schutz beibehalten wird, wenn die Lichtquelle
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aus der Normalebene ist, wobei der zweite Be-
reich eine oder mehrere Wellungen umfasst;

dadurch gekennzeichnet, dass der zweite Bereich
(12, 13, 14) einstiickig mit dem ersten Bereich (11)
und der zweite Bereich (12, 13, 14) ein Eingriffsmittel
(16) aufweist, das angepasstist, um es der Linse zu
ermdglichen, an der Vorderseite der Leuchte befes-
tigt zu werden, um eine wasserdichte Abdichtung
des IP 65-Standards zu bilden.

Eine IP-geschiitzte Linse nach Anspruch 1, wobei
der erste Bereich und der zweite Bereich aus dem
gleichen Material gebildet sind.

Eine IP-geschiitzte Linse nach Anspruch 1, wobei
der erste Bereich und der zweite Bereich aus unter-
schiedlichen Materialien gebildet sind.

Eine IP-geschiitzte Linse nach Anspruch 3, wobei
der erste Bereich und der zweite Bereich miteinan-
der verbunden sind.

Eine IP-geschiitzte Linse nach Anspruch 3, wobei
der erste Bereich und der zweite Bereich durch ein
Spritzgussverfahren gebildet sind.

Eine IP-geschiitzte Linse nach Anspruch 5, wobei
der erste Bereich und der zweite Bereich durch ein
Multishot-Spritzgussverfahren gebildet sind.

Eine IP-geschitzte Linse nach einem der vorherge-
henden Anspriiche, wobei der erste Bereich eine op-
tische Linse umfasst.

Eine IP-geschiitzte Linse nach Anspruch 7, wobei
die optische Linse dazu ausgelegt ist, Licht von der
Lichtquelle in einen Lichtkegel mit einem Winkel zwi-
schen 15 Grad und 60 Grad um eine Mittelachse der
Leuchte zu fokussieren.

Eine IP-geschitzte Linse nach Anspruch 7 oder An-
spruch 8, wobei die optische Linse einen im Wesent-
lichen konischen Koérper umfasst, der aus einem
transparenten oder transluzenten Material gebildet
ist, wobei der konische Kérper ein erstes, enges En-
de und ein zweites breiteres Ende und eine Aussen-
flache aufweist, die ausgebildet ist, Licht zum zwei-
ten Ende des Kegels im Wesentlichen vollstéandig zu
reflektieren, wobei der konische Korper eine Priméar-
achse aufweist, die sich von dem ersten Ende zu
dem zweiten Ende erstreckt, wobei die Aussenfla-
che des konischen Kérpers eine Vielzahl von reflek-
tierenden Facetten oder reflektierenden Oberfla-
chen aufweist.

Eine IP-geschitzte Linse nach einem der vorherge-
henden Anspriiche, wobei die IP-geschiitzte Linse
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1.

12.

13.

so angepasst ist, dass sie eine Primarlinse in der
Leuchte umfasst.

Eine IP-geschitzte Linse nach einem der vorherge-
henden Anspriiche, wobei der Umfang der IP-ge-
schiitzte Linse angepasst ist, um von einer Einfas-
sung bedeckt zu werden.

Eine IP-geschiitzte Linse nach Anspruch 11, wobei
die IP-Nennlinse daflir ausgelegt ist, durch die Blen-
de an Ort und Stelle gehalten zu werden.

Leuchte, die eine IP-geschiitzte Linse gemass ei-
nem der Anspriiche 1 bis 12 enthalt.

Revendications

Un verre (10) avec classement IP (10) destinée a
étre fixée a un luminaire, ledit luminaire comprenant
une source de lumiére congue pour émettre de la
lumiére depuis I'avant du luminaire, ladite lentille
comprenant :-

(i) une premiere région (11) a travers laquelle la
lumiére provenant de la source de lumiére est
émise;

(ii) une seconde région (12,13,14) qui est élas-
tiguement déformable, permettant ainsi a la
source de lumiére dans le luminaire de se dé-
placer par rapport au plan de I'avant du luminai-
re, tout en conservant une protection IP lorsque
la source de lumiéere sort du plan normal, la se-
conde région comprenant une ou plusieurs on-
dulations;

caractérisé en ce que la seconde région (12,13,14)
est solidaire de la premiére région (11) etla seconde
région (12,13,14) comprend un moyen de mise en
prise (16) congu pour permettre a la lentille de se
fixer a 'avant du luminaire afin de former un joint
étanche a I'’eau de la norme IP-65.

Un verre avec classement IP selon la revendication
1, la premiére région et la seconde région étant for-
mées a partir du méme matériau.

Un verre avec classement IP selon la revendication
1, la premiére région et la seconde région étant for-
mées a partir de différents matériaux.

Un verre avec classement IP selon la revendication
3, la premiere région et la seconde région étant liées
'une a l'autre.

Un verre avec classement IP selon la revendication
3 dans laquelle la premiere région et la seconde ré-
gion sont formées par un procédé de moulage par
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injection.

Un verre avec classement IP selon la revendication
5 dans laquelle la premiére région et la seconde ré-
gion sont formées par un procédé de moulage par
injection a plusieurs tirs.

Unverre avec classement IP selon I'une quelconque
des revendications précédentes, la premiéere région
comprenant une lentille optique.

Un verre avec classement IP selon la revendication
7, la lentille optique étant congue pour focaliser la
lumiére provenant de la source de lumiére dans un
cébne de lumiére ayant un angle compris entre 15
degrés et 60 degrés autour d’'un axe central du lu-
minaire.

Un verre avec classement IP selon la revendication
7 oularevendication 8, lalentille optique comprenant
un corps sensiblement conique formé a partir d’'un
matériau transparent ou translucide, ledit corps co-
nique ayant une premiére extrémité étroite et une
seconde extrémité plus large et une surface externe
congue pour réfléchir sensiblement totalement la lu-
miere vers la seconde extrémité du cone, ledit corps
conique ayant un axe primaire s’étendant de la pre-
miére extrémité a la seconde extrémité, la surface
externe du corps conique comprenant une pluralité
de facettes réfléchissantes ou de surfaces réfléchis-
santes.

Unverre avec classement IP selon I'une quelconque
des revendications précédentes, la lentille nominale
IP étantapte a comprendre une lentille primaire dans
le luminaire.

Unverre avec classement IP Selon’'une quelconque
des revendications précédentes, le périmetre de la
lentille nominale IP étant adapté pour étre recouvert
par une lunette.

Un verre avec classement IP Selon la revendication
11, dans laquelle la lentille nominale IP Est congue
pour étre maintenue en place par la lunette.

Un Luminaire incorporant un verre avec classement
IP selon I'une quelconque des revendications 1a 12
inclus.
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