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Description
Titlee INDUSTRIAL LIGHTING DEVICE

Technical Field

The invention concerns an industrial lighting devic
Prior Art

In an industrial environment, lighting devices mrestist severe stresses. In particular, they
must be sealed for example to class IP 65, andtrefirations. The vibrations impose

accelerations which are typically greater than 120yg, 50 g or even greater than 80 g, for
example when the device is fixed to an industealot. "g" designates the acceleration of

the standard gravitational force equal to 9.8066&.m

Also, the lighting conditions impose the need fasyemodifiability, in particular in order

to adapt to the objects to be illuminated.

There is a permanent need for a new lighting demeeting these constraints, and in

particular able to resist extreme external vibraio
An aim of the invention is to at least partially @héhis need.

Summary of the I nvention

The invention proposes an industrial lighting deveomprising:
- alight source;
- a sealed housing containing the light source antbcising:

— a support delimiting a housing window extending agfe the light source, i.e.
through which the light source may emit directlyérds the exterior of the
housing;

— awindow pane sealing the housing window;

— a sealing gasket extending along the peripheryhefhousing window and
compressed between the window pane and the support,

- a filter extending in front of the housing windowutside the housing and

comprising:
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— aframe defining a frame window which is removated to the housing, in an
assembled position in which the frame window isagiie the housing window;

— an optical film fixed to the frame and sealing tteane window,

the device comprising an elastic compression meibanged between the support and the

frame.

Such an elastic compression member advantagedimisabsorption of at least some of

the vibrations transmitted to the filter by the poq.

A device according to the invention may furthermooenprise one or more of the following

optional characteristics:

the elastic compression member is arranged soeagbtcally press an edge of the
frame towards the frame window and/or so as taiely press the frame against
the window pane;

in the plane of the frame, the filter is exclusyil elastic contact with the support;
the elastic compression member comprises a latathwih said assembled position,
is elastically pressed into a catch defined bysingport, preferably into a groove
defined by the support, so as to prevent detachmktie filter in a direction
perpendicular to the plane of the frame;

the cooperation of said latch and said catch presisaid elastic thrust on the edge
of the frame towards the frame window and/or onfthme towards the pane;
alternatively, the elastic compression member haslaich able to prevent
detachment of the filter in a direction perpendacub the plane of the frame;

the frame has two opposite straight long edgeswodpposite straight short edges,
which are preferably perpendicular to the long edgech that the frame has a
rectangular form;

each elastic compression member which comprisa&h, Ipressed elastically into
a catch defined by the support in said assemblsdigo so as to prevent detachment
of the filter in a direction perpendicular to thiane of the frame, is arranged on a
said long edge, and

each said elastic compression member which hasatah,| able to prevent
detachment of the filter in a direction perpendicub the plane of the frame, is

arranged on a said short edge;
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— alternatively, each elastic compression member hvbamprises a latch, pressed
elastically into a catch defined by the supporsaid assembled position so as to
prevent detachment of the filter in a directiongerdicular to the plane of the frame,
Is arranged on a said short edge, and
each said elastic compression member which hasatah,| able to prevent
detachment of the filter in a direction perpendicub the plane of the frame, is
arranged on a said long edge;

— at least one, preferably each said elastic comipressember is rigidly fixed to or
made from the material of the frame;

— the device comprises several said filters arrargiee by side so as to cover the
entire housing window;

- said filters have the same dimensions;

— said filters have different optical properties;

— the device comprises one said elastic compressembar arranged between the
facing edges of two frames of two filters arrangete by side.

In a first main embodiment, the device comprises an elastic compression member
arranged so as to elastically press a frame edgerds the frame window, known as a

"centripetal elastic compression member".

The centripetal elastic compression member alloamping of accelerations in the
direction of thrust of the centripetal elastic copgsion member. It also allows

compensation for production tolerances.

Preferably, the device comprises first and secamdripetal elastic compression members
which exert on the first and second frame edgspedively, preferably the first and second

long frame edges, parallel thrust forces in oppaditections.

Preferably, because of the elastic thrust forceghenframe edge, this need not be in
abutment on the support, preferably not be in abatron the housing, in the plane of the
frame. In other words, the frame may be displace@lfel to this plane in any direction.

The elastic clamping obtained thus gives a padityihigh resistance to detachment during
application of accelerations in this direction. Tiiter thus remains attached to the housing

even when the industrial lighting device is exposesevere vibrations.
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A centripetal elastic compression member advantajgalso allows compensation for

production play.

According to a second main embodiment, the device comprises an elastic compression
member arranged so as to elastically press theeftamards the pane, also known as an

"axial elastic compression member".

The axial elastic compression member allows corngdens for production play and the
maintaining of a close contact between the frantktla@ pane in the case of vibrations. This
contact advantageously allows the filter to berfefin the damping effect of the sealing

gasket.

Accordingtoathird main embodiment, the device comprises several filters arranged side
by side so as to form a set of filters extendindgramt of the housing window outside the

housing.

A modification in the arrangement of the filtertoals a modification of the lighting if the
filters are not all identical.

Preferably, the device comprises a centripetaltielasompression member arranged
between the edges of the frames of two adjaceetdjlpreferably each pair of two adjacent
filters. Advantageously, the capacity for deforraatand vibration absorption in the plane
of the frame is thereby substantially increasede Bame applies to the capacity for
absorption of production play.

The invention furthermore concerns the use of dcgeaccording to the invention in an
environment in which it is subjected to acceleraigreater than 10 g, 20 g, 30 g, 50 g,

even 80 g and/or less than 200 g.

The invention finally concerns a kit comprising iadustrial lighting device according to

the invention and a plurality of supplementaryefit.

In one embodiment, supplementary filters have difieoptical properties from those of the
filter or filters of the device. Also, the filter dilters fixed to the housing are outside the
housing. Advantageously, they may therefore besdesabled very quickly and replaced

with supplementary filters. The lighting provideglithe device may thus easily be modified.
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Insofar as not incompatible, the characteristiggional or not, of the various main
embodiments may be combined.

Definitions

A "light source" is an electrical source able toiteradiation in the visible, infrared or

ultraviolet range.

An "electronic unit" is an assembly comprising &lecsic components, including a

processor and a memory, and software loaded im#reory and comprising program code
instructions for execution of desired functions. éectronic unit furthermore comprises
input and output ports, in particular for conneetaf lamps and possibly a camera. It may
furthermore preferably comprise a human-machinerfate, for example a screen, and
preferably a communication module, for examplelmtarnet, Wi-Fi or Bluetooth® or via

the telephone network. Finally, it comprises comioation busses between the electronic

components.
The height direction is the thickness direction.

The thickness direction is perpendicular to a plpaeallel to the length and width

directions.

The terms "comprise", "contain" and "present” mstinterpreted broadly and without

limitation unless specified otherwise.

Brief Description of the Figures

Further characteristics and advantages of the trorewill appear from reading the detailed

description below and from examination of the drayyin which:

— figure 1 [Fig 1] depicts schematically, in perspesta lighting device according to the
invention;

— figure 2 [Fig 2] depicts schematically a medianssrsection through the device from
figure 1;

— figure 3 [Fig 3] depicts schematically, in perspestthe filter of the lighting device from
figure 1;
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— figure 4 [Fig 4] depicts schematically, in perspestthe filter of the lighting device from
figure 1 in cross-section;

— figure 5 [Fig 5] depicts schematically, from aboaa, end of the filter of the lighting
device from figure 1;

— figure 6 [Fig 6] depicts schematically, from thdesian end of the filter of the lighting
device from figure 1;

— figure 7 [Fig 7] depicts schematically, from abosgeside-by-side set of two filters;

— figure 8 [Fig 8] illustrates the assembly of theefi of the lighting device from figure 1;

— figure 9 [Fig 9] illustrates the disassembly of thilger of the lighting device from
figure 1.

In the various figures, identical references - whicay be indexed with different indices -

are used to designate identical or similar elements

The directions of length, width and height (or Kmess) are designated L, | and e

respectively.

Detailed Description

Figures 1 and 2 depict an industrial lighting devi® according to a preferred embodiment

of the invention. This device comprises a lightrseul2, a housing 14 and a filter 16.

Preferably, the lighting device also compriseslanteonic unit 17 configured to control the
light source. Preferably, the electronic unit 1'poises communication means, wired or
wireless, allowing reception of instructions issdetin outside the housing, for example

issued by a camera.

The light source 12 comprises preferably more tiaam preferably more than three and/or
fewer than ten, fewer than seven, or fewer tham liwnps 18. Each lamp 18 may comprise
one or more electroluminescent diodes (LED). Eaohpl 18 is preferably able to emit at
least 200 lumen in a projection cone having an aegpe of 70°. Preferably, the lamps 18

are aligned.

The housing 14 hermetically encloses the light @®W2. The protection index (IP) to the
international standard of the International Eleetcbnical Commission is preferably IP 65,
IP 66, IP 67 or IP 68.
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The housing 14 comprises a support 20, preferadbdyuminum, a window pane 22 and a
sealing gasket 23.

The support preferably comprises cooling fins 2&psidl so as to facilitate evacuation of the

heat generated by the light source 12.

The support furthermore, conventionally and prdigracomprises a connector 29 through
the housing, able to receive energy and/or instmstoutside the housing, for example via
a cable connected to a power source or to a ctartraind to transmit these to the light

source and/or the electronic unit.
The housing 14 preferably has the shape of a bafienably of rectangular section.

Preferably, it has:

— alength of preferably more than 10 cm, preferatdye than 20 cm, and/or less than
300 cm, less than 200 cm, less than 100 cm, less @B cm or less than 50 cm,
and/or

— awidth of more than 4 cm and/or less than 20 &rgrit or 10 cm, and/or

— a height of more than 4 cm and/or less than 201&em or 10 cm.

A front face of the housing delimits a housing vand26 which extends opposite the light

source 12.

The flat window pane 22 is fixed to the supportasao seal the housing window 26. The
pane 22 may be made of any transparent matenaxémple glass, preferably an optically
transparent plastic. The thickness of the paneegembly more than 0.5 mm and/or less

than 8 mm.

The continuous gasket 23 surrounds the window hgu&t. A conventional sealing gasket
may be used. Preferably, the gasket 23 is a sdit@ad.

The peripheral part of the pane 22 is compressedclea the gasket 23 and a housing rebate
28. The gasket 23 has an elasticity which allowsdbmpression, and hence the seal, to be

maintained in the case of vibrations.

The filter 16 comprises a substantially flat fraB@defining a frame window 36, and an
optical film 38 fixed to the frame 30 and sealihg frame window 36. The filter preferably
has a mass of more than 5 grammes or 10 grammé®ardess than 200 grammes, 100

grammes, 50 grammes, 30 grammes, preferably laas2th grammes.
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The frame 30 is preferably formed from two elemgnfeames 30a and 30b, preferably
made of plastic and fixed to one another so aandwich the optical film 38 between them.

Preferably, the two elementary frames are weldgdtteer by ultrasound.

Preferably, the width of the frame is substantiabntical to that of the housing, preferably

more than 90% of the width of the housing.

In one embodiment, the device comprises a sinjéz.firhe length and width of the frame
30 are then preferably substantially identicaliose of the front face 25 of the housing.
Preferably, the surface area of the frame represeate than 90% of the surface area of the

front face of the housing.

The length of the frame may however be less thafetigth of the housing, such that several
filters may be arranged along the front face ofttbesing, as shown on figure 7. The filter
properties may be identical or different. The ckomwf filters and their arrangement

advantageously allows a high number of possibkgihg configurations to be achieved.
Also, a same filter may advantageously be usetidosings of different lengths.

The frame 30 preferably has:
— alength of preferably more than 10 cm, preferabbye than 20 cm and/or less than
50 cm, less than 40 cm, and/or
— awidth of more than 4 cm and/or less than 20 &rgrit or 10 cm, and/or
— athickness of more than 1 mm and/or less thanm0%mm or 3 mm.

The optical film 38 is a film adapted to the dedioptical effect. Preferably, the optical film
38 is adapted to modify the shape and/or dimensibtise light beam emitted by the light

source.

Preferably, the optical film 38 is a holographiatj for example a holographic film sold by

the company Luminit, allowing definition of an apamxgle for a projection cone of a lamp.

The optical film 38 is preferably flexible and stdeed taut over the frame 30. Preferably, it
comprises a thickness of more than 100 micronsoardss than 1 mm, less than 500

microns, preferably less than 400 microns.

The optical film 38 may be fixed to the frame 30dmy means, for example it may be glued

or welded or clamped between the two elementargdsa
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On its periphery, the frame 30 comprises bolts &k kwvare generally L-shaped. As shown
on figure 5, each bolt comprises:
— aconnecting arm 46 forming the short branch ofLth& first end of which is fixed
to the peripheral edge of the frame 30, and
— an elastic arm 48 forming the long branch of theektending parallel to the
peripheral edge of the frame 30 and comprisingst fiee end and a second end

fixed to the second end of the connecting arm 46.
The first free end comprises a protuberance towidw@sutside, or "latch” 49.

Preferably, the frame 30 comprises bolts 42 ordpgkhe edges which extend in the length
direction, or "long edges" 47. Preferably, the feaBD comprises bolts 42 along both its

long edges.

The latch 49 of each bolt 42 cooperates with agetsge recess, or "catch” 50, defined by
the housing for retaining the filter on the housing. preventing its detachment. More
precisely, the shape of the bolt 42 allows elagéformation of the bolt from its resting
shape in order to bring the latch 49 closer toeithge of the frame and allow positioning of
the latch 49 opposite the opening of the catchRedease of this action on the bolt then
allows the latch 49 to be introduced into the c&8hThe latch is then held in the catch in
a locked position of the bolt.

The catches of the bolts arranged on a long edgé#hé frame may in particular be defined
by a longitudinal groove 51 defined by the sup@@ralong the long edge 53 of the support
bordering the housing window 36 and adjacent td kaig edge 47 of the frame.

Release of the latch from the catch establishasnéotked position of the bolt necessary
for removal of the filter.

At least one bolt, preferably each bolt 42, constg a compression member elastically
pressing the frame edge on which it is fixed toftame window. This compression towards
the inside of the frame in the plane of the frasknown as "centripetal compression”. A
centripetal compression may be obtained in padrcwith a bolt having an elasticity
tending to maintain a constant angle between tloeainms of the bolt, or "first rest angle".
If, in the assembled position of the filter on tlmusing, the angle between the two arms of

the bolt is forced, by the shape of the recesshiiclnit is accommodated, to be smaller than
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the rest angle, the tendency to resume the fissiarggle leads to application of a centripetal
force.

On figure 5, the bolts are shown in solid linethieir rest position, and in dotted lines in the
assembled position of the filter. The contact Wit base of the groove of the support 20,

shown in dashed lines, produces a centripetal cesspon force &

The centripetal elastic compression advantageallsiws absorption of an acceleration in

the plane of the filter while holding the bolt ingition in its recess.

Preferably, the device comprises one or more péinslts which, in the assembled position

of the filter, exert opposing forces, parallel tteeanother but in opposite directions.

Preferably, the bolts of such a pair are not aligimethe width direction, which allows the
bolts to act as poka-yoke devices to ensure tledtltar can only be mounted on the housing

in one position.

Preferably, the device comprises several boltsnged so as to ensure full bearing of the
frame on the support in a direction parallel to pkene of the frame, or an elastic bearing.
In other words, the frame is not in abutment in phene of the frame. It may be moved
elastically in the plane of the frame in any direct in particular in the length and width

directions. The resistance to accelerations impthre of the filter is thereby substantially

increased.

A bolt 42 need not constitute a centripetal elastimpression member, and merely have
the function of a bolt for retaining the filter. particular, in the locking position, the bolt
may be in its resting shape, i.e. not exerting emypression on the housing. Under the
effect of strong acceleration however, such a bwy be deactivated, i.e. the latch may
come out of the receiving catch.

The device may also comprise one or more centtipktatic compression members which
are separate from the bolts 42 and do not comeadrial abutment, i.e. in the height
direction, on the housing in order to contributefhte resistance to detachment of the filter.
These members are described as "free centripedaticelcompression members”. Free
centripetal elastic compression members may beiggdwvon all or part of one or more

edges of the frame.
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On figures 3 and 4, free centripetal elastic cosgim members are formed by tabs 54
protruding from the short edges 56 of the frameTl3@ elasticity of the tabs 54 ensures the
centripetal elastic compression of the frame inléingth direction. The tabs 52 however do
not comprise a latch cooperating with a catch i@ flousing in order to prevent, by

abutment, detachment of the filter.

On figure 5, the tabs are shown in solid lineshim test position and in dotted lines in the
assembled position of the filter. The contact waittolded edge 57 of the support 20, shown

in dashed lines, produces a centripetal compres$sroa k' on the frame.

In one embodiment, the device has bolts 42 fornsegtripetal elastic compression
members only on two opposing frame edges, for el@mp the two long frame edges.
Preferably, on the other edges, for example otvtbeshort frame edges, the device has no

bolts 42. On these other edges, it may have naipetdl elastic compression members.

Preferably, on these other edges, it preferably pcm®s three centripetal elastic
compression members. This embodiment, for exangpkEhawn on figures 3 to 5, allows
easy removal of the filter and provides a highstesice to detachment under the effect of

vibrations.

It is also particularly advantageous since it aalignment of several filters side by side
along the housing, two adjacent filters 16a andld&hg in contact by their short edges as
shown on figure 7, thus multiplying the vibratioardping members.

The centripetal elastic compression members car&ibot only to the vibration resistance,
but also to absorbing play resulting from produttitolerances. Higher production

tolerances, and hence reduced production costthaseachievable thanks to the invention.

At least one bolt, preferably each bolt 42, constt a compression member elastically
pressing the frame towards the pane. This commes$sivards the pane, perpendicular to
the plane of the frame, is described as "axial gesgion”. An axial compression may be

obtained in particular with a bolt having an elaisgitending to maintain a constant angle

between the elastic arm of the bolt and the pldrieeoframe, or "second rest angle”. If, in

the assembled position of the filter on the housihg angle between the elastic arm of the
bolt and the plane of the frame is forced, by thape of the recess in which the bolt is

accommodated, to be smaller than the second rgi, dhe tendency to resume the second
rest angle leads to application of an axial fonedhe pane 22.
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On figure 6, the bolts 42 are shown in solid limetheir rest position and in dotted lines in
the assembled position of the filter. The contath the support 20, shown in dashed lines,

produces a radial compression for¢@ifr the filter.

The axial elastic compression advantageously alkhedilter 16 to be held pressed onto
the pane 22, irrespective of any displacement efpdine perpendicularly to the plane in
which it extends (parallel to the plane of the fegnThe pane is elastically supported on the
housing via the gasket 23. This elastically defdrimaasket helps absorb the effect of an
acceleration perpendicular to the frame of thegl&folding the filter pressed onto the pane
advantageously allows the filter to benefit fronsthbsorption. The retention of the bolt in

its locked position is thus improved.

Preferably, each bolt 42 constitutes an axial amdrgpetal elastic compression member. In
variants, one or more bolts may constitute exchklgivcentripetal elastic compression
members and/or one or more bolts may constitutéusixely axial elastic compression

members.

Function

The function of the lighting device arises diredtiym the description above.
The mounting of the filter 16 on the housing igslirated in figure 8.

The filter is initially separated from the housiffigure 8-a).

A first long edge 4+ of the filter frame, carrying first bolts 42s pressed by an operator
against the first long edge £8f the support 20 against first bolts;4#gure 8-b). More
precisely, the latches of the first bolts are idtroed into a first groove btefined by the
first long edge 53 then sufficiently compressed that the second kxge 47 of the frame
of the filter can be arranged facing a second gedsdy defined by the second long edge 53
of the support.

The filter may also be slightly twisted or curvedfacilitate its introduction between the

first and second folded edges @nd 5% of the support.

The operator then ceases to press the filter agai@dirst long edge 23f the support 20.
The action of the first bolts 42hen presses the filter back towards the secomgl éolge
53 of the support 20, which causes the latches ofe¢lsend bolts 4xarried by the second
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long edge 470f the filter frame to engage in the second grdaige The filter is then in the
assembled position.

In this position, the latches of boltsi4@nd 42 are engaged in the grooves; Bihd 5%

respectively, which constitute catches preventimggdetachment of the filter.

The bolts are also compressed by the contact datblees with the grooves such that the
filter is elastically compressed:
— laterally along the two long edges of the framehim plane of the frame, and

— axially, i.e. vertically, perpendicularly to theaple of the frame.

Also, tabs 54 carried by the first and second shdges 56and 56 of the filter frame are
elastically supported on the first and second flddges 5/and 53 of the support. The
tabs 54 thus also contribute to compressing ther fih the plane of the frame, by exerting

a compression force in the length direction.

In the assembled position (figure 8-c), the filethus elastically "suspended" in the plane
of the frame, i.e. it may be displaced elasticatlythis plane, in particular in the length
direction or in the width direction. This suspemsienables it to effectively absorb

vibrations.

Also, the filter is elastically pressed against ffame 22 so as it permanently follows the
movements of the pane. It thus benefits from theplag effect of the gasket 23.

Removal of the filter is illustrated in figure 9.

To deactivate the bolt 42, the flat end of a toas@sed. This end, similar to that of a flat-
bladed screwdriver, is introduced between the ledge 53 of the support and the elastic
arm 48 of the bolt (figure 9-a).

Rotation of the tool as illustrated on figure YHowas compression of the bolt and removal

of the latch 49 from the groove 51 defined by thiegl edge 53 of the support, and hence
release of the bolt. The filter may then be locakyparated from the housing. Preferably,
the three bolts of a same long edge of the frareedaactivated simultaneously, then this
long edge is pulled in order to extract the filter.

The filter may then be replaced by another filtéhwdifferent optical properties.
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Kit
The possibility of easy removal of the filter allswts rapid replacement by another filter

having different properties, for example in ordentodify the projection cone of the lamps.

A kit according to the invention thus comprisesaddition to a lighting device according
to the invention, one or more supplementary filtdrs optical films of which have different
properties from the optical films of one or moiéefis fixed to the housing.

The description above in relation to the filteri¢&pplicable to the supplementary filters.

As will now be evident, the invention provides aple solution which advantageously
allows good support of the filter on the housingle/allowing high production tolerances
for the housing.

Naturally, the invention is not limited to the endlments described and depicted, which

are provided solely for illustrative purposes.

In particular, the frame need not be flat. The nendnd position of the bolts and tabs may
be different.
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CLAIMS

Industrial lighting device comprising:
- a light source (12);
- a sealed housing (14) containing the light soara® comprising:

- a support (20) delimiting a housing wind(2@) extending opposite the light
source;

- a window pane (22) sealing the housingdewm; and

- a sealing gasket (23) extending alongomgphery of the housing window and
compressed between the window pane and the support,

- a filter (16) extending in front of the housingnow, outside the housing and
comprising:

- a frame (30) defining a frame window (88)ich is removably fixed to the
housing, in an assembled position in which the &avmdow is opposite the housing
window;

- an optical film (38) fixed to the framedasealing the frame window (36),
the device comprising an elastic compression meif@#2154) arranged between the

support and the frame.

Device according to the preceding claim, whereaélastic compression member (42,
54) is arranged so as to elastically press an etigee frame (30) towards the frame

window (36) and/or so as to elastically press thek against the window pane (22).

Device according to any of the preceding claimsgrem in the plane of the frame, the
filter (16) is exclusively in elastic contact withe support (20) or with an adjacent

filter.

Device according to any of the preceding claimsemsin the elastic compression
member (42, 54) comprises a latch (49) which, id aasembled position, is elastically
pressed into a catch (50) defined by the suppOjt4@ as to prevent detachment of the

filter in a direction perpendicular to the planetioé frame.
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Device according to any one of claims 1 and 2, windihe elastic compression member
(54) has no latch able to prevent detachment dfilteein a direction perpendicular to

the plane of the frame.

Device according to the preceding claim,

comprising several said elastic compression members

wherein the frame (30) has a rectangular form amgjprises two opposite straight long
edges (47) and two opposite straight short edggsepdicular to the long edges,

and wherein each elastic compression member (42yBith comprises a latch (49),
pressed elastically into a catch (50) defined ke shpport (20) in said assembled
position so as to prevent detachment of the filbea direction perpendicular to the
plane of the frame, is arranged on a said long ,eslgd each said elastic compression
member (54) which has no latch, able to preverddatehent of the filter in a direction
perpendicular to the plane of the frame, is arrdrgea said short edge, or

wherein each elastic compression member (42, 54¢hwmbomprises a latch (49),
pressed elastically into a catch (50) defined kg shpport (20) in said assembled
position so as to prevent detachment of the filbea direction perpendicular to the
plane of the frame, is arranged on a said shor eyl each said elastic compression
member (54) which has no latch, able to preveraatehent of the filter in a direction
perpendicular to the plane of the frame, is arrdrgea said long edge.

Device according to any of the preceding claimsgren at least one, preferably each
said elastic compression member (42, 54) is ridictlyd to or made from the material
of the frame (30).

Device according to any of the preceding claimgnposing several said filters

arranged side by side so as to cover the entirsihguvindow.
Device according to the preceding claim, whereid Sléers have the same dimensions.

Device according to any one of the two directlygeding claims, wherein said filters
have different optical properties.
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Device according to any one of the three direatbcpding claims, comprising one said
elastic compression member (42, 54) arranged bettieefacing edges of two frames

of two filters arranged side by side.

Device according to any of the preceding claimserem the housing has a protection
index to the international standard of the Intaorat! Electrotechnical Commission of
IP 65, IP 66, IP 67 or IP 68.

Device according to any of the preceding claimserem the frame (30) is composed
of two elementary frames (30a, 30b) which are tlrewrlded to one another so as to

sandwich the optical film (38) between them.

Use of a device according to any of the precediagns, in an environment in which

the device is subjected to accelerations greasar 20 g.



