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Description

[0001] The present invention relates to vehicle glaz-
ings, especially to vehicle glazings provided with an elec-
trical device.
[0002] Vehicles, for example cars and buses, have a
number of window openings in their bodywork into which
glazings may be fitted; the glazings include windscreens,
rear window glazings, side window glazings and roof
glazings. In a typical car, the windscreen is a laminated
glazing (i.e. having two plies of glazing material joined
together by a ply of interlayer material extending between
them) for safety reasons, and the remainder of the glaz-
ings are usually toughened glass (although laminated
side window glazings are becoming increasingly popular
in vehicles). In a typical bus, again the windscreen is a
laminated glazing, the rear window glazing is usually
toughened glass, and the side window and roof glazings
may be double glazing units (i.e. having two plies of glaz-
ing material and a sealed airspace between them).
[0003] It is known to provide a vehicle glazing with an
electrical device (i.e. a device that requires electrical en-
ergy to perform its function). WO 2004/009349 describes
one example of such a glazing. It discloses a laminated
vehicle glazing panel which includes a means of integrat-
ed lighting in the form of at least one light emitting diode
within the laminate. The glazing panel may be a wind-
screen for installation into a vehicle and the one or more
light emitting diodes may be used as indicia to convey
information to the driver of the vehicle about, for example,
the speed of the vehicle.
[0004] In US 6,055,088 a glazing is described, which
includes at least one active layer and at least one reflect-
ing coating on the active layer.
[0005] In US 5,239,406 an electrochromic win-
dow/glazing assembly is disclosed which reduces the
transmission of near-infrared and ultraviolet radiation
while protecting against risk of laceration or chemical
contact if broken/damaged, against ultraviolet radiation
degradation, and against fogging or misting in high hu-
midity conditions.
[0006] In EP 1437215A1 glazings, in particular for au-
tomobiles, comprising a least a light element are dis-
closed.
[0007] In addition to providing a vehicle glazing with
an electrical device, it would be useful to be able to pro-
vide such a glazing with other functionality, but without
compromising the function of the electrical device, and
without significantly increasing the cost of producing such
a glazing or the complexity of the production process.
[0008] Accordingly the present invention provides a
vehicular glazing comprising:

two panes of glazing material spaced apart from one
another,
an electrically conductive coating provided on a sur-
face of the glazing, and
an electrical device mounted with respect to the elec-

trically conductive coating, the electrical device be-
ing in the form of one of more light emitting diodes,
wherein the glazing is provided with a solar control
function, characterised in that the glazing further
comprises a functional layer extending over the sur-
face of at least one of the panes of glazing material
such that the functional layer extends between the
two panes of glazing material, said functional layer
comprising a ply of polymeric material which includes
a visible light dispersant material..

[0009] A vehicular glazing comprising both an electri-
cal device and a solar control function possesses multiple
functionality that is able to provide additional benefit to
the occupants of a vehicle into which such a glazing may
be installed; in addition to benefiting from the function of
the electrical device (for example the lighting effect of
one or more light emitting diodes), the amount of solar
heat (as infrared radiation) entering the vehicle may be
reduced.
[0010] The two panes of glazing material may be
spaced apart from one another by a further ply of material
which extends between the two panes, or they may be
spaced apart such that there is a gaseous layer (for ex-
ample a sealed airspace) between them, as will be de-
scribed in more detail later. The electrical device may be
any device requiring electrical energy to function that has
dimensions making it suitable for including in a vehicle
glazing, for example a means of integrated lighting such
as one or more light emitting diodes, a temperature sen-
sor, a light sensor, a fingerprint sensor, a capacitive
switch/sensor, an optical switch and the like. One or more
such devices may be comprised in the glazing.
[0011] By describing that the electrically conductive
coating is provided on a surface of the glazing, it is meant
that the coating may be on a surface of one of the panes
of glazing material, or it may be on a surface of some
other ply of material that is comprised in the glazing but
which is not explicitly disclosed.
[0012] The electrically conductive coating may include
a single layer of a metal or metal oxide (the latter prefer-
ably being a transparent conductive oxide). Oxides of
metals such as tin, zinc, indium, tungsten and molybde-
num may be comprised in the single layer of metal oxide.
The coating may further comprise a dopant, for example
fluorine, chlorine, antimony, tin, aluminium, tantalum,
niobium, indium or gallium, so that a coating such as
fluorine-doped tin oxide or tin-doped indium oxide may
result. An electrically conductive coating may be provided
with an underlayer, for example comprising silicon oxide
or silicon oxynitride, which serves as a barrier to control
migration of alkali metal ions from the glass and/or as a
colour suppressing layer to suppress iridescent reflection
colours resulting from variations in thickness of the elec-
trically conductive layer. A number of electrically conduc-
tive coatings are known in the art, any of which may be
used in accordance with the invention.
[0013] Alternatively, the electrically conductive coating
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may comprise a multilayer coating stack which normally
includes at least one metal layer or metal oxide layer and
at least one dielectric layer. The multilayer stack structure
may be repeated to further enhance the conductivity of
the coating, and also any solar control function that the
coating may perform. Amongst other similar metals, sil-
ver, gold, copper, nickel and chromium may be used as
the metal layer in a multilayer stack; indium oxide, anti-
mony oxide or the like may be used as the metal oxide
layer. Coatings comprising one or two layers of silver
interleaved between layers of a dielectric such as an ox-
ide of silicon, aluminium, titanium, vanadium, tin or zinc
are typical multilayer stacks. Generally the one or more
layers from which the coating is formed are of the order
of tens of nanometres in thickness. Any of the coatings
described above may perform the solar control function
of the glazing referred to earlier.
[0014] Preferably, the glazing further comprises a
functional layer that extends over a surface of at least
one of the panes of glazing material. Further preferably,
the functional layer extends between the two panes of
glazing material. If the electrically conductive coating ex-
hibits a solar control function (as described earlier), the
functionality of the functional layer may be in addition to
this solar control function, and may provide yet further
benefit to an occupant of a vehicle into which such a
glazing may be fitted, as will be described in more detail
below. However, it may be that the electrically conductive
coating does not exhibit any (or any appreciable) solar
control functional, and so the functional layer alone may
provide the glazing with its solar control function. If this
is the case, the functional layer may comprise a ply of
polymeric material that is provided on one of its surfaces
with a solar control coating. The ply of polymeric material
may be for example a ply of polyethylene terephthalate
("PET").
[0015] Typically, a solar control coating (as referred to
above) may include either a) at least one silver-based
layer or b) at least one tin-based layer. Accordingly the
solar control coating may comprise one or more layers
of zinc oxide, titanium dioxide and/or silver. Alternatively
the solar control coating may comprise fluorine-doped
tin oxide. The coating may also include one or more lay-
ers of silicon nitride, aluminium nitride and/or nichrome
(NiCr).
[0016] The solar control coating may be an electrically
conductive coating, so that the electrically conductive
coating comprised in the glazing and the solar control
coating described above may be one and the same thing.
Thus the surface of the glazing on which the electrically
conductive (solar control) coating is provided may be the
ply of polymeric material (comprised in the functional lay-
er). In this case, the electrical device may be mounted
with respect to the solar control coating, through which
the electrical power that it needs in order to function may
be supplied.
[0017] Otherwise, the electrically conductive coating
may be provided on a surface of one of the panes of

glazing material (and the electrical device may thus be
mounted with respect to that pane of glazing material).
In this arrangement, the electrically conductive coating
and the solar control coating comprised in the functional
layer are separate entities.
[0018] The electrically conductive coating may include
one or more uncoated areas, thereby enabling an elec-
trical circuit to be formed with the electrical device when
electrical power is supplied to the coating. An uncoated
area may be formed by masking a selected area on the
ply of material (for example pane of glazing material or
ply of polymeric material) onto which the coating is to be
deposited, so that when it is deposited, the selected area
remains devoid of coating. An uncoated area may alter-
natively be formed by selective removal of the coating
from the ply of material on which it has been deposited
in a selected area, for example by laser ablation. The
one or more uncoated areas may be in the form of tracks,
preferably having a width (i.e. the spacing between ad-
jacent coated areas) greater than 50 mm, but less than
100 mm to prevent the tracks from being visible. The width
of the tracks is further preferably in the range 60 to 90
mm, and most preferably in the range 70 to 80 mm. The
electrical device is preferably electrically attached to the
electrically conductive coating itself, suitably using an
electrical attachment means, such as a conductive ad-
hesive, metallic solder or other such conductive material.
[0019] At least one of the panes of glazing material
may be body-tinted glass, the composition of which in-
cludes one or more of the following colourants: iron oxide,
cobalt oxide, selenium, chromium oxide, titanium oxide,
manganese oxide, copper oxide, vanadium oxide, nickel
oxide. The tint may be such that the glass absorbs an
amount of infrared radiation; thus the solar control func-
tion of the glazing may be provided in this way in addition
to, or as an alternative to, the electrically conductive coat-
ing having a solar control function and/or the presence
of the functional layer provided with a solar control coat-
ing.
[0020] Both panes of glazing material may be panes
of glass, and if only one pane is body-tinted, the other
pane may be clear. It is also possible that both panes
may be clear glass, or both panes may be body-tinted.
One or both panes may be toughened glass. Rather than
being a pane of glass, a pane of glazing material may be
made from a plastics material, for example polycar-
bonate. The panes of glazing material may be flat or they
may be curved. Each pane may be between 0.5 and 25
mm in thickness, preferably between 1 and 5 mm. The
overall thickness of the glazing may therefore be between
1.5 and 100 mm, preferably between 2 and 50 mm, and
further preferably between 2.5 and 20 mm.
[0021] The functional layer comprises a ply of polymer-
ic material which includes a visible light dispersant ma-
terial for diffusing light transmitted through the glazing.
Dispersion of light is especially useful if the electrical de-
vice of the glazing is in the form of one or more light
emitting diodes. Light emitting diodes are discrete point
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sources of light. If more diffuse light is desired (for exam-
ple, in courtesy or ambient lighting applications) a dis-
persant material may be included in the polymeric mate-
rial to scatter light emitted by the one or more diodes
within the polymeric material itself. This diffusive func-
tionality is in addition to the solar control function of the
functional layer described earlier.
[0022] The functional layer may comprise a visible light
attenuation material for attenuating light transmitted
though the glazing. Again such functionality is especially
useful if the electrical device of the glazing is in the form
of one or more light emitting diodes, as light emitted by
them may be reduced accordingly. This light attenuation
functionality may be in addition to one or both of, or an
alternative to both of, the solar control function and the
diffusive function of the functional layer described earlier.
[0023] Preferably the visible light attenuation material
includes a liquid crystal film. A liquid crystal film may dif-
fuse visible light passing through it as well as attenuating
it. The liquid crystal film may be electrically switchable
between a clear state (resulting from a voltage being ap-
plied to the film) and an opaque state (having no voltage
applied). The degree to which visible light passing
through a liquid crystal film is attenuated and diffused
may be controlled by regulation of the voltage applied to
the film. Advantageously, the liquid crystal film may be
divided into zones, and each zone may be independently
switchable. Any known liquid crystal film material may be
used, provided that it is suitable for inclusion in a vehicular
glazing.
[0024] Combination of a functional interlayer which in-
cludes a liquid crystal film with an electrical device in the
form of one or more light emitting diodes may be used
to provide the following desirable scenarios for the occu-
pants of a vehicle into which such a glazing may be in-
stalled:

a) when the vehicle is driven during the night time,
and:

i) the liquid crystal film remains opaque and the
one or more light emitting diodes are electrically
powered (thus emitting light), the vehicle occu-
pants may experience a diffuse ambient lighting
within the vehicle;
ii) the liquid crystal film is electrically switched
from opaque to clear and the one or more light
emitting diodes are electrically powered, the ve-
hicle occupants may experience "stellar" light-
ing, in that the light emitting diodes may resem-
ble the stars of the night sky;
iii) the liquid crystal film remains opaque and the
light emitting diodes are not powered, the vehi-
cle occupants may experience an opaque light-
ing, the intensity of which is determined by the
amount of moonlight falling upon the glazing;

b) when the vehicle is driven during the daytime, and:

i) the liquid crystal film remains opaque and the
light emitting diodes are not powered, the vehi-
cle occupants may experience an opaque light-
ing in the form of attenuated sunlight, the inten-
sity of which is determined by the amount of sun-
light falling upon the glazing.

It is of course possible that neither the light emitting di-
odes are powered nor the liquid crystal film electrically
activated.
[0025] The visible light attenuation material may alter-
natively comprise a suspended particle device ("SPD").
An SPD may be electrically switchable between a dark-
ened state (having no voltage applied to it) and a state
of increased visible light transmittance (resulting from an
AC voltage being applied to the device). Advantageously,
the SPD may be divided into zones, and each zone may
be independently switchable. Any known SPD may be
used, provided that it is suitable for inclusion in a vehicular
glazing.
[0026] The inner surface of the glazing is preferably
provided with a low emissivity coating. By "the inner sur-
face of the glazing" is meant that surface which would
face into and contact the environment inside a vehicle
into which the glazing may be installed (such surface
could be touched by the occupants of the vehicle). The
emissivity of a particular coating refers to the tendency
of that coating to radiate energy. Thus a low emissivity
coating is a poor thermal radiator (compared to a black-
body entity, which is a perfect radiator and is defined as
having an emissivity of unity).
[0027] The low emissivity coating provided on the inner
surface of the glazing will normally be such that, when
applied to 3 mm clear float glass, the coated glass has
an emissivity in the range from 0.05 to 0.45; the actual
value being measured according to EN 12898 (a pub-
lished standard of the European Association of Flat Glass
Manufacturers). Coatings (when used on 3 mm clear float
glass) resulting in an emissivity less than 0.3 are pre-
ferred. A hard coating (which when on a pane of glass is
typically formed "on-line" by pyrolytically depositing the
coating onto a surface of the glass during its formation,
in known manner, for example by use of a chemical va-
pour deposition process) may generally have an emis-
sivity greater than 0.15 (and preferably less than 0.2),
whilst an off-line coating (which when on a pane of glass
is typically deposited onto the surface of the pane sub-
sequent to complete manufacture of the glass, and is
normally a sputtered coating) may generally have an
emissivity greater than 0.05 (and preferably less than
0.1). In both cases, the emissivity may be compared with
the assumed normal emissivity of clear uncoated glass,
which has a value of around 0.89.
[0028] The composition of the low emissivity coating
may be the same as that described earlier for the elec-
trically conductive coating: essentially either a single lay-
er of an optionally doped metal or metal oxide, or a mul-
tilayer stack including at least one metal or metal oxide
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layer and at least one dielectric layer.
[0029] Preferably the electrical device is covered with
a transparent encapsulant. The encapsulant may serve
to protect the electrical device from physical damage and
from the environment surrounding it, thereby increasing
both the durability and the lifetime of the device. Advan-
tageously, the transparent encapsulant may include a
visible light dispersant material, for the reasons de-
scribed earlier. The same effect may also be achieved if
the electrical device in the form of one or more light emit-
ting diodes is covered with a) a lens, for example one
designed to increase the angular spread of the emitted
light or b) another type of diffuser material, for example
an epoxy resin, an acrylate or a methacrylate.
[0030] The vehicular glazing may further comprise re-
flection means for reflecting visible light emitted by the
one or more light emitting diodes. Radiation is usually
emitted from a light emitting diode in all directions; to
make full use of the radiation that is emitted towards the
surface with respect to which the one or more light emit-
ting diodes are mounted, reflection means may be pro-
vided on that surface.
[0031] Preferably, the glazing has a visible light trans-
mission (measured with CIE Illuminant A) of greater than
70 % and further preferably greater than 75 % when the
panes of glazing material are substantially clear. If the
glazing overall has a tint (because either at least one
pane of glazing material is body-tinted or the interlayer
material is tinted), it preferably has a visible light trans-
mission (measured with CIE Illuminant A) of less than 40
%, further preferably less than 30 % and most preferably
less than 25 %, and a total energy transmission (Parry
Moon; Air Mass 1.5) of less than 30 %, further preferably
less than 25 % and most preferably less than 20 %. The
glazing may have these properties regardless of its lam-
inar composition.
[0032] The vehicular glazing of the invention may be
in the form of a laminate, having a ply of laminating in-
terlayer material joining the panes of the glazing together.
Thus the two panes of glazing material may be joined
together by the ply of laminating interlayer material. If the
glazing includes a functional layer, this may be provided
as the ply of laminating interlayer material or it may ad-
ditionally be laminated into the glazing. In the latter case,
the functional layer may be interleaved between two plies
of laminating interlayer material to form a composite in-
terlayer. The laminating interlayer material may be any
material known in the art that is suitable for forming a
laminate. It may be polyvinylbutyral ("PVB"), polyvinyl
chloride ("PVC"), polyurethane ("PU") or an ethyl vinyl
acetate ("EVA"). It is typically provided in a thickness of
between 0.38 and 1.1 mm, but most commonly 0.76 mm.
The interlayer material may be clear, body-tinted or it
may be infrared absorbing or reflecting (thereby provid-
ing, or at least contributing to, the solar control function
of the glazing).
[0033] Alternatively, the glazing of the invention may
be in the form of a double glazing unit, having a sealed

airspace between the two panes of glazing material. The
two panes may be spaced apart from one another by
spacer elements located along at least two opposing edg-
es of the panes. If the glazing includes a functional layer,
this may be located on a surface of one of the panes of
glazing material that faces into the airspace.
[0034] A double glazing unit is the most basic form of
a multiple glazing unit; the glazing of the invention may
comprise three or more panes of glazing material, each
spaced apart from one another by a sealed airspace. A
multiple pane glazing unit may itself form part of a lami-
nated glazing, that is to say the unit may effectively form
one ply of the laminate, which is to be joined to a pane
of glazing material using a laminating interlayer material.
In such a laminate, the glazing unit preferably forms the
outer ply (the ply in contact with the environment exterior
to the vehicle).
[0035] A vehicular glazing according to the invention
may be fitted into any window in the bodywork of a vehi-
cle. It may be especially used as a roof window.
[0036] For a better understanding the present inven-
tion will now be more particularly described by way of
non-limiting example with reference to, and as shown in,
the accompanying schematic drawings wherein:

Figure 1 is a perspective view of a vehicular glazing
according to the invention;
Figure 2 is a cross section viewed along line A-A of
Figure 1;
Figure 3 is a cross section viewed along line A-A of
an alternative construction of the glazing in Figure 1;
Figure 4 is a cross section viewed along line A-A of
a second alternative construction of the glazing in
Figure 1;
Figure 5 is a cross section viewed along line A-A of
a third alternative construction of the glazing in Fig-
ure 1; and
Figure 6 is a cross section viewed along line A-A of
a fourth alternative construction of the glazing in Fig-
ure 1.

[0037] Figure 1 shows a vehicular glazing, in the form
of a roof window 10, comprising an electrical device in
the form of a plurality of light emitting diodes 11 mounted
with respect to one of the surfaces of the glazing. The
light emitting diodes are located to as to form a regular
pattern, although any pattern, regular or irregular, and
any number of diodes could be used. Around the periph-
ery of roof window 10 there is an obscuration band 12,
which is there to disguise and protect the sealant (not
shown) that is used to fix the window into a vehicle (not
shown). Obscuration band 12 is made from opaque ink
that has been screen printed onto the glazing and sub-
sequently fired. However, it may be composed of and
applied using any other known means. It is possible (al-
though not shown in Figure 1) that a number of light emit-
ting diodes 11 (or all of them) could be located within
obscuration band 12, which would be suitably printed (for
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example by masking discrete areas during a screen print-
ing process) so as to allow light from each of the diodes
11 to pass through it. Such an arrangement would mean
that the light emitting diodes could be mounted on a flex-
ible substrate (not shown) which would itself be hidden
by obscuration band 12.
[0038] Figure 2 provides more detail about the con-
struction of roof window 10 in that it is a laminate which
comprises outer pane of glazing material, in the form of
a pane of soda lime silica glass 21, inner pane of glazing
material, also in the form of a pane of soda lime silica
glass 22, electrically conductive coating 23, busbars 24,
functional layer 25, and two plies of laminating interlayer
material, in the form of PVB 26, which join the plies of
the laminate together.
[0039] By "outer pane" is meant the pane which con-
tacts the environment external to a vehicle into which
roof window 10 may be fitted; similarly, by "inner pane"
is meant the pane which contacts the interior environ-
ment of said vehicle. A pane of soda lime silica glass may
be clear glass and have a composition in the range (by
weight): SiO2 68 - 75 %; Al2O3 0 - 5 %; Na2O 10 - 18 %;
K2O 0 - 5 %; MgO 0 - 10%; CaO 5 - 15 %; SO3 0 - 2 %.
The glass may also contain other additives, for example,
refining aids, which would normally be present in an
amount of up to 2 %.
[0040] One or more of the panes may be tinted glass
(thereby contributing to the solar control function of roof
window 10) having, for example, one of the following
compositions:

Composition 1

[0041] Base glass (by weight): 72.1 % SiO2, 1.1 %
Al2O3, 13.5 % Na2O, 0.6 % K2O, 8.5 % CaO, 3.9% MgO
and 0.2 % SO3, and a colourant portion (by weight): 1.45
% total iron (calculated as Fe2O3), 0.30 % ferrous oxide
(calculated as FeO), 230 ppm Co3O4, 210 ppm NiO and
19 ppm Se. Such a glass is currently available as GAL-
AXSEE™ from Pilkington plc in the United Kingdom;

Composition 2

[0042] Same base glass as composition 1 described
above, and a colourant portion (by weight): 1.57 % total
iron (calculated as Fe2O3), 0.31 % ferrous oxide (calcu-
lated as FeO), 115 ppm Co3O4, 0 ppm NiO and 5 ppm
Se. Such a glass is currently available as SUNDYM™,
again from Pilkington plc in the United Kingdom.
[0043] Electrically conductive coating 23 is provided
on the inner surface of outer pane 21, i.e. on surface 2
of the glazing, and is in the form of a solar control, silver-
based coating containing one or more of the following
layers (in addition to at least one silver layer): TiO2, In2O3,
Si3N4, NiCr, AlN, ZnO, SnO2, ZnxSnOy. Alternatively
electrically conductive coating 23 could instead be pro-
vided on the inner surface of inner pane 22, i.e. on surface
3 of the glazing.

[0044] Light emitting diodes 11 are attached to electri-
cally conductive coating 23 and face into the laminate in
the direction of the interior of a vehicle into which roof
window 10 may be installed (if coating 23 is on surface
3 instead of surface 2, diodes 11 would face into the
laminate in the direction of the vehicle exterior). Electri-
cally conductive coating 23 is provided with busbars 24
for supplying electrical energy from an external power
source (not shown) to coating 23. Busbars 24 are hidden
from view by the occupants of the vehicle into which roof
window 10 may be installed by obscuration band 12,
which is provided on the outer surface of inner pane 22,
i.e. on surface 4 of the glazing.
[0045] Surface 4 of roof window 10 could additionally
be provided with a low emissivity coating (not shown) to
further increase the solar control function of the glazing.
[0046] Electrically conductive coating 23 is also pro-
vided with a number of uncoated areas 27. A diode 11
is attached to coating 23 on either side of an uncoated
area 27 using attachments means 28, for example a con-
ductive adhesive. A number of conductive adhesives are
currently available from Cotronics Corp., 3379 Shore
Parkway, Brooklyn, New York 11235, USA (www.cotron-
ics.com). When an electrical current is supplied to coating
23, the presence of the one or more uncoated areas 27
means that an electrical circuit is created with each of
the diodes 11, enabling them to perform their light emit-
ting function.
[0047] The example glazing shown in Figures 1 and 2
has functional layer 25 in the form of a liquid crystal layer,
interleaved between the two plies of PVB 26. Alternative-
ly functional layer 25 may be in the form of a ply of pol-
ymeric material, for example PVB or PET, having a solar
control coating on one of its surfaces. The solar control
coating may be comprised of multiple alternate layers of
silver and indium oxide. Plies of coated PET suitable for
inclusion in a vehicle glazing are currently available from
Southwall Technologies Inc., 3975 East Bayshore Raod,
Palo Alto, California 94303, US (www.southwall.com).
Further alternatively functional layer 25 may be in the
form of a ply of polymeric material, for example PVB or
PET, which includes a visible light dispersant material. It
is also possible that functional layer 25 may incorporate
two or more of these three alternatives.
[0048] The glazing shown in Figure 3 is similar to that
shown in Figure 2 in that it is a laminate comprising outer
pane of glazing material, in the form of a pane of clear
soda lime silica glass 31, inner pane of glazing material,
also in the form of a pane of clear soda lime silica glass
32, electrically conductive coating 33, busbars 34, func-
tional layer 35, and two plies of laminating interlayer ma-
terial, in the form of PVB 36, which join the plies of the
laminate together.
[0049] The description of the glazing shown in Figure
2 applies to that shown in Figure 3 except:

- functional layer 35 is in the form of a ply of polymeric
material having an electrically conductive solar con-
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trol coating on its lower surface (the surface closest
to inner pane of glass 32). The coating may again
comprise multiple alternate layers of silver and indi-
um oxide. Functional layer 35 may additionally in-
clude a liquid crystal layer and/or a light dispersant
material in the ply of polymeric material;

- light emitting diodes 11 are attached to the solar con-
trol coating of functional layer 35 using attachment
means 38, and face into the laminate in the direction
of the interior of a vehicle into which roof window 10
may be installed (the location of the solar control
coating on functional layer 35 may alternatively be
such that the diodes 11 face into the laminate in the
direction of the vehicle exterior);

- the solar control coating is provided with busbars 34,
which are hidden from view by obscuration band 12,
and a number of uncoated areas 37.

[0050] The construction of roof window 10 shown in
Figure 4 is that of a double glazing unit which comprises
outer pane of glazing material, in the form of a pane of
soda lime silica glass 41, inner pane of glazing material,
also in the form of a pane of soda lime silica glass 42,
electrically conductive coating 43, busbars 44, spacers
45 which maintain the panes of glass 41,42 spaced apart
from one another, and low emissivity coating 47. Spacers
45 are used to seal the airspace 46 between panes 41,42.
Instead of filling airspace 46 with air, it may be filled with
any other gas, preferably an inert gas that provides the
glazing with good thermal insulation properties.
[0051] The composition of panes of glass 41,42 is the
same as described above for Figure 2. Electrically con-
ductive coating 43 is provided on the inner surface of
outer pane 41, i.e. on surface 2 of the glazing, and is in
the form of a solar control silver-based coating. Alterna-
tively electrically conductive coating 43 could instead be
provided on the inner surface of inner pane 42, i.e. on
surface 3 of the glazing.
[0052] Light emitting diodes 11 are attached to electri-
cally conductive coating 43 and face into airspace 46 in
the direction of the interior of a vehicle into which roof
window 10 may be installed (if coating 43 is on surface
3 instead of surface 2, diodes 11 would face into airspace
46 in the direction of the vehicle exterior). Electrically
conductive coating 43 is provided with busbars 44 for
supplying electrical energy from an external power
source (not shown) to coating 43. Busbars 44 are hidden
from view by the occupants of the vehicle into which roof
window 10 may be installed by obscuration band 12,
which is provided on the outer surface of inner pane 42,
i.e. on surface 4 of the glazing. Low emissivity coating
47 is also provided on surface 4 of roof window 10, to
further increase the solar control function of the glazing.
[0053] Electrically conductive coating 43 is also pro-
vided with a number of uncoated areas 48. A diode 11
is attached to coating 43 on either side of an uncoated
area 48 using attachments means 49, for example a con-
ductive adhesive available from Cotronics Corp., as

above. When an electrical current is supplied to coating
43, the presence of the one or more uncoated areas 48
means that an electrical circuit is created with each of
the diodes 11, enabling them to perform their light emit-
ting function.
[0054] The glazing shown in Figure 5 is similar to that
shown in Figure 4 in that it includes a double glazing unit
(labelled "X") comprising outer pane of glazing material,
in the form of a pane of soda lime silica glass 51, middle
pane of glazing material, also in the form of a pane of
soda lime silica glass 52, electrically conductive coating
53, busbars 54 and spacers 55 which maintain the panes
of glass 51,52 spaced apart from one another.
[0055] Double glazing unit X is part of a laminate - it
forms one "ply" of the laminate that is joined to inner pane
of glazing material, also in the form of a pane of soda
lime silica glass 501, by a composite interlayer (labelled
"Y"). Composite interlayer Y itself comprises functional
layer 502 interleaved between two plies of laminating in-
terlayer material, in the form of PVB 503, which join the
plies of the laminate together.
[0056] The composition of panes of glass 51, 52, 501,
the location and composition of electrically conductive
coating 53 and the manner of attachment of light emitting
diodes 11 to electrically conductive coating 53 about un-
coated areas 58 using attachment means 59 are the
same as described above in relation to Figure 4. Busbars
54 are hidden from view by obscuration band 12, which
is provided on the outer surface of inner pane 501, i.e.
on surface 6 of the glazing. Low emissivity coating 57 is
also provided on surface 6 of roof window 10, to further
increase the solar control function of the glazing. Func-
tional layer 502 is the same as described in relation to
Figure 2 above. It is possible that instead of composite
interlayer Y, a single ply of PVB 503 is used, so that the
glazing does not include a functional layer. In this case,
the solar control function of the glazing is provided by
one or more of electrically conductive coating 53, panes
of glass 51,52,501 being tinted and PVB ply 503 being
infrared absorbing or reflecting.
[0057] Figure 6 depicts a glazing that is similar to the
one shown in Figure 5 in that it includes a double glazing
unit (labelled "P") comprising outer pane of glazing ma-
terial, in the form of a pane of soda lime silica glass 61,
middle pane of glazing material, also in the form of a pane
of soda lime silica glass 62, electrically conductive coat-
ing 63, busbars 64 and spacers 65 which maintain the
panes of glass 61,62 spaced apart from one another.
[0058] Double glazing unit P is part of a laminate - it
forms one "ply" of the laminate that is joined to inner pane
of glazing material, also in the form of a pane of soda
lime silica glass 601, by a composite interlayer (labelled
"Q"). Composite interlayer Q itself comprises functional
layer 602 interleaved between two plies of laminating in-
terlayer material, in the form of PVB 603, which join the
plies of the laminate together.
[0059] The composition of panes of glass 61, 62, 601,
the composition of electrically conductive coating 63 and
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the manner of attachment of light emitting diodes 11 to
electrically conductive coating 63 about uncoated areas
68 using attachment means 69 are the same as de-
scribed above in relation to Figure 5. The location of elec-
trically conductive coating 63 is however different from
in Figure 5 - it is located on the lower surface of middle
pane of glass 62 such that light emitting diodes 11 face
into, and are laminated by, composite interlayer Q. Bus-
bars 64 are hidden from view by obscuration band 12,
which is provided on the outer surface of inner pane 601,
i.e. on surface 6 of the glazing.
[0060] Functional layer 602 is the same as described
in relation to Figure 2 above. Again it is possible that
instead of composite interlayer Q, a single ply of PVB
603 is used, so that the glazing does not include a func-
tional layer. In this case, the solar control function of the
glazing is provided by one or more of electrically conduc-
tive coating 63, panes of glass 61,62,601 being tinted
and PVB ply 603 being infrared absorbing or reflecting.

Claims

1. A vehicular glazing comprising
two panes of glazing material spaced apart from one
another,
an electrically conductive coating provided on a sur-
face of the glazing, and
an electrical device mounted with respect to the elec-
trically conductive coating, the electrical device be-
ing in the form of one or more light emitting diodes,
wherein the glazing is provided with a solar control
function,
characterised in that the glazing further comprises
a functional layer extending over the surface of at
least one of the panes of glazing material such that
the functional layer extends between the two panes
of glazing material, said functional layer comprising
a ply of polymeric material which includes a visible
light dispersant material.

2. A vehicular glazing as claimed in claim 1 character-
ised in that a solar control coating is provided on
one of the surfaces of the functional layer.

3. A vehicular glazing as claimed in claim 2 character-
ised in that the solar control coating includes either
a) at least one silver-based layer or b) at least one
tin-based layer.

4. A vehicular glazing as claimed in claim 2 or claim 3
characterised in that the solar control coating is the
electrically conductive coating with respect to which
the electrical device is mounted.

5. A vehicular glazing as claimed in any of claims 1 to
4 characterised in that the electrically conductive
coating is provided on a surface of one of the panes

of glazing material.

6. A vehicular glazing as claimed in any preceding
claim characterised in that the electrically conduc-
tive coating includes one or more uncoated areas.

7. A vehicular glazing as claimed in claim 6 character-
ised in that the electrical device is electrically at-
tached to the electrically conductive coating using
an electrically conductive attachment means.

8. A vehicular glazing as claimed in any preceding
claim characterised in that at least one of the panes
of glazing material is body-tinted glass, the compo-
sition of which includes one or more of the following
colourants: iron oxide, cobalt oxide, selenium, chro-
mium oxide, titanium oxide, manganese oxide, cop-
per oxide, vanadium oxide, nickel oxide.

9. A vehicular glazing as claimed in any preceding
claim characterised in that the functional layer fur-
ther comprises a visible light attenuation material.

10. A vehicular glazing as claimed in claim 9 character-
ised in that the visible light attenuation material in-
cludes a liquid crystal or comprises a suspended par-
ticle device.

11. A vehicular glazing as claimed in any preceding
claim characterised in that the inner surface of the
glazing is provided with a low emissivity coating.

12. A vehicular glazing as claimed in any preceding
claim characterised in that it has a visible light
transmission (Illuminant A) of less than 40 % and a
total energy transmission (Parry Moon; Air Mass 1.5)
of less than 30 %.

13. A vehicular glazing as claimed in any preceding
claim in the form of a laminate having a ply of lami-
nating interlayer material joining the panes of the
glazing together.

14. A vehicular glazing as claimed in claim 13 charac-
terised in that the ply of laminating interlayer mate-
rial either absorbs or reflects infrared radiation.

15. A vehicular glazing as claimed in any of claims 1 to
12 in the form of a double glazing unit having a sealed
airspace between the two panes of glazing material.

16. Use of a vehicular glazing as claimed in any preced-
ing claim as a roof window.

Patentansprüche

1. Fahrzeugverglasung, die umfasst:
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zwei Scheiben aus Verglasungsmaterial, die
voneinander beabstandet sind,
eine elektrisch leitfähige Beschichtung, die auf
einer Oberfläche der Verglasung vorgesehen
ist, und
eine elektrische Einrichtung, die angesichts der
elektrisch leitfähigen Beschichtung montiert ist,
wobei die elektrische Einrichtung in Form von
einer oder mehreren lichtemittierenden Dioden
vorliegt,
wobei die Verglasung mit einer Funktion zur
Sonnenlichtsteuerung ausgestattet ist,
dadurch gekennzeichnet, dass die Vergla-
sung weiterhin eine Funktionsschicht umfasst,
die sich so über der Oberfläche von mindestens
einer der Scheiben aus Verglasungsmaterial er-
streckt, dass sich die Funktionsschicht zwi-
schen den beiden Scheiben aus Verglasungs-
material erstreckt, wobei die Funktionsschicht
eine Lage aus Polymermaterial umfasst, das ein
sichtbares Licht streuendes Material ein-
schließt.

2. Fahrzeugverglasung nach Anspruch 1, dadurch ge-
kennzeichnet, dass eine Beschichtung zur Son-
nenlichtsteuerung auf einer der Oberflächen der
Funktionsschicht vorgesehen ist.

3. Fahrzeugverglasung nach Anspruch 2, dadurch ge-
kennzeichnet, dass die Beschichtung zur Sonnen-
lichtsteuerung entweder a) mindestens eine Schicht
auf Silberbasis oder b) mindestens eine Schicht auf
Zinnbasis einschließt.

4. Fahrzeugverglasung nach Anspruch 2 oder An-
spruch 3, dadurch gekennzeichnet, dass die Be-
schichtung zur Sonnenlichtsteuerung die elektrisch
leitfähige Beschichtung ist, hinsichtlich derer die
elektrische Einrichtung montiert ist.

5. Fahrzeugverglasung nach einem der Ansprüche 1
bis 4, dadurch gekennzeichnet, dass die elektrisch
leitfähige Beschichtung auf einer Oberfläche von ei-
ner der Scheiben des Verglasungsmaterials vorge-
sehen ist.

6. Fahrzeugverglasung nach einem vorhergehenden
Anspruch, dadurch gekennzeichnet, dass die
elektrisch leitfähige Beschichtung einen oder meh-
rere nicht beschichtete Bereiche einschließt.

7. Fahrzeugverglasung nach Anspruch 6, dadurch ge-
kennzeichnet, dass die elektrische Einrichtung un-
ter Verwendung eines elektrisch leitfähigen Befesti-
gungsmittels elektrisch an der elektrisch leitfähige
Beschichtung befestigt ist.

8. Fahrzeugverglasung nach einem vorhergehenden

Anspruch, dadurch gekennzeichnet, dass min-
destens eine der Scheiben aus Verglasungsmaterial
ein in der Masse gefärbtes Glas ist, dessen Zusam-
mensetzung eines oder mehrere der folgenden Fär-
bemittel einschließt: Eisenoxid, Cobaltoxid, Selen,
Chromoxid, Titanoxid, Manganoxid, Kupferoxid, Va-
nadiumoxid, Nickeloxid.

9. Fahrzeugverglasung nach einem vorhergehenden
Anspruch, dadurch gekennzeichnet, dass die
Funktionsschicht weiterhin ein sichtbares Licht ab-
schwächendes Material enthält.

10. Fahrzeugverglasung nach Anspruch 9, dadurch ge-
kennzeichnet, dass das sichtbares Licht abschwä-
chende Material einen Flüssigkristall einschließt
oder eine Einrichtung mit suspendierten Partikeln
umfasst.

11. Fahrzeugverglasung nach einem vorhergehenden
Anspruch, dadurch gekennzeichnet, dass die in-
nere Oberfläche der Verglasung mit einer Beschich-
tung mit einem niedrigen Emissionsgrad ausgestat-
tet ist.

12. Fahrzeugverglasung nach einem vorhergehenden
Anspruch, dadurch gekennzeichnet, dass sie eine
Durchlässigkeit für sichtbares Licht (Leuchtmittel A)
von weniger als 40 % und eine Gesamtenergie-
durchlässigkeit (Parry Moon; Luftmasse AM1,5) von
weniger als 30 % aufweist.

13. Fahrzeugverglasung nach einem vorhergehenden
Anspruch in der Form eines Laminats, das eine Lage
aus laminierendem Zwischenschichtmaterial auf-
weist, die die Scheiben der Verglasung miteinander
verbindet.

14. Fahrzeugverglasung nach Anspruch 13, dadurch
gekennzeichnet, dass die Lage aus laminierendem
Zwischenschichtmaterial Infrarotstrahlung entwe-
der absorbiert oder reflektiert.

15. Fahrzeugverglasung nach einem der Ansprüche 1
bis 12 in der Form einer Doppelverglasungseinheit,
die einen abgedichteten Luftraum zwischen den bei-
den Scheiben des Verglasungsmaterials aufweist.

16. Verwendung einer Fahrzeugverglasung nach einem
vorhergehenden Anspruch als Dachfenster.

Revendications

1. Vitrage de véhicule comportant
deux panneaux de matière de vitrage espacés l’un
de l’autre,
un revêtement électriquement conducteur prévu sur
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une surface du vitrage, et
un dispositif électrique monté par rapport au revête-
ment électriquement conducteur, le dispositif élec-
trique étant sous la forme d’une ou plusieurs diodes
électroluminescentes, le vitrage étant pourvu d’une
fonction de commande solaire,
caractérisé en ce que le vitrage comporte en outre
une couche fonctionnelle s’étendant sur la surface
d’au moins un des panneaux de matière de vitrage
de telle sorte que la couche fonctionnelle s’étend
entre les deux panneaux de matière de vitrage, ladite
couche fonctionnelle comportant un pli de matériau
polymère qui comprend une matière dispersant la
lumière visible.

2. Vitrage de véhicule selon la revendication 1 carac-
térisé en ce qu’un revêtement de commande solaire
est prévu sur une des surfaces de la couche fonc-
tionnelle.

3. Vitrage de véhicule selon la revendication 2 carac-
térisé en ce que le revêtement de commande so-
laire comprend a) au moins une couche à base d’ar-
gent ou b) au moins une couche à base d’étain.

4. Vitrage de véhicule selon la revendication 2 ou la
revendication 3 caractérisé en ce que le revête-
ment de commande solaire est le revêtement élec-
triquement conducteur par rapport auquel le dispo-
sitif électrique est monté.

5. Vitrage de véhicule selon l’une quelconque des re-
vendications 1 à 4 caractérisé en ce que le revête-
ment électriquement conducteur est prévu sur une
surface d’un des panneaux de matière de vitrage.

6. Vitrage de véhicule selon l’une quelconque des re-
vendications précédentes caractérisé en ce que le
revêtement électriquement conducteur comprend
une ou plusieurs zones non revêtues.

7. Vitrage de véhicule selon la revendication 6 carac-
térisé en ce que le dispositif électrique est électri-
quement fixé sur le revêtement électriquement con-
ducteur en utilisant des moyens de fixation électri-
quement conducteurs.

8. Vitrage de véhicule selon l’une quelconque des re-
vendications précédentes caractérisé en ce que au
moins un des panneaux de matière de vitrage est
en verre teinté dans la masse, dont la composition
comprend un ou plusieurs des colorants suivants :
oxyde de fer, oxyde de cobalt, sélénium, oxyde de
chrome, oxyde de titane, oxyde de manganèse, oxy-
de de cuivre, oxyde de vanadium, oxyde de nickel.

9. Vitrage de véhicule selon l’une quelconque des re-
vendications précédentes caractérisé en ce que la

couche fonctionnelle comporte en outre une matière
d’atténuation de la lumière visible.

10. Vitrage de véhicule selon la revendication 9 carac-
térisé en ce que la matière d’atténuation de la lu-
mière visible comprend un cristal liquide ou compor-
te un dispositif de particules en suspension.

11. Vitrage de véhicule selon l’une quelconque des re-
vendications précédentes caractérisé en ce que la
surface intérieure du vitrage est pourvue d’un revê-
tement à faible émissivité.

12. Vitrage de véhicule selon l’une quelconque des re-
vendications précédentes caractérisé en ce qu’il a
une transmission de la lumière visible (illuminant A)
de moins de 40 % et une transmission d’énergie to-
tale (Parry Moon ; Masse d’air 1,5) de moins de 30 %.

13. Vitrage de véhicule selon l’une quelconque des re-
vendications précédentes sous la forme d’un stratifié
ayant un pli de matière de couche intermédiaire de
feuilletage reliant les panneaux du vitrage ensemble.

14. Vitrage de véhicule selon la revendication 13 carac-
térisé en ce que le pli de matière de couche inter-
médiaire de feuilletage absorbe ou reflète le rayon-
nement infrarouge.

15. Vitrage de véhicule selon l’une quelconque des re-
vendications 1 à 12 sous la forme d’une unité de
double vitrage ayant un espace d’air scellé entre les
deux panneaux de matière de vitrage.

16. Utilisation d’un vitrage de véhicule selon l’une quel-
conque des revendications précédentes comme fe-
nêtre de toit.
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