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ATIRE HAVING AN ELECTROLUMINESCENT DEVICE

BACKGROUND AND SUMMARY

[01] The invention relates to electroluminescent lamp devices, and more

particularly, to electroluminescent lamp devices attached to tires of vehicles.

[02] Electroluminescent lamps are known in various forms, including flat panels
and wires, and have been proposed for a variety of products, including watches,
instrument panels, vehicle body moldings, brake light displays, and athletic

shoes.

[03] Forexample, U.S. Patent No. 6,037,865 to Heinz et al discloses an
electroluminescent band incorporated in molding attached to the outer surface of

a vehicle body ahd U.S. Patent No. 5,611,621 discloses electroluminescent

lamps attached to a basketball shoe.

[04] ” The invention relates to a use of electroluminescent (EL) lamps on tires,

~ which may be ornamental or decorative, or may be used to improve visibility of
the vehicle. An EL lamp in accordance with the invention may be a thin sheet or
panel 'EL lamb-made in the ‘formvof a logo or trademark, or a decorative shape,
on the tire sidewall. Also, a wire EL lafnb could be attached in a decorative or
ornamental way. A wire EL lamp could als‘o be shaped to spell a trademark.

Other EL lamp devices could be used in similar ways.

[05] ACCOrding to the invention, an EL device for a tire includes an EL lamp, a
power supply, a control device, and means for mounting or interfacing the EL

device to & tire.

[06] According to a preferred embodiment, the EL device includes a rubber
patch to retain the EL lamp and power storage device. The patch may have a
recess in which thé EL lamp is mounted. The control electronics may be Eured
into a portion of the patch. An adhesive strip is provided on the side of the patch

opposité from the recess for securing the patch to the sidewall of a tire.
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[07] A thin battery and the co‘ntrol electronics may be attached to the EL lém«p
to form a package, that may be readily mounted directly to a tire sidewail, or
installed in a patch as described above. For convenience, the package méy be
removable to allow for recharging of the battery and later remounting. In
addition, the package may be removable and replaceable to allow change of EL

lamp designs.

[08] According to another aspect of the invention, the means for mounting the
EL lamp to a tire may include a layer of a material for mechanically and
chemically isolating the EL device from the stresses in the tire. A layer of foamed
elastomeric material provides a suitable isolating material: The isolating material
may have on one face an adhesive compatible with tire rubber mix and on an
opposite face an adhesive compatible with a backing substrate (for example, the
“rubber patch) for the EL lamp. The isolating material advantageously isolates the
EL lamp from some of the stresses the tire experiences in flexing duﬁng rolling.
In addition, the iéolating material acts as a barrier to oils and other compounds
that may migrate out of the tire sideWaH. A foamed elastomer is particularly

useful for an EL lamp of the thin sheet form.

[09] The portion of the tire on which the EL lamp or device package is mounted
may be provided with a recess corresponding in shape to the patch or EL device -

_ package. The walls of the recess may be configured to contain or support the

electronics.

[010] According to another embodiment, the means for mounting the EL lamp to
a tire relates to a wire EL lamp, and includes a harrow groove cut or formed in
the tire to capture and retain the wire EL lamp. The wire may be held by an
adhesive applied in the groove. Alternatively, the groove is formed in a c-shape
with edges that overlap the open recess area of the groove to capture and retain
the wire. Of course, adhesive could be also added to the c-shaped groove to
assist in retaining the Wire. The accompanying power storage device and control
electronics may conveniently be integrated in a rubber patch, which may be

attached to the tire.
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[011] The device accbrd';lh'g to the invention may be powered by a battery as the
power storage device. According to one embodiment, the battery is of the type

formed. as a flat cell or cells, and is mounted between the EL lamp and the tire
sidewall. For a wire EL lamp, the battery may be mounted to the tire in a suitable

location and connected to the wire in an appropriate manner.

[012] Alternatively, a power generating device such as is described in US Patent
Application No. 10/143,535, filed May 10, 2002, and assigned to the owner of the
present invention, may be used. Such a device includes a piezo.electric fiber

matrix that generates electric charge from mechanlcal strain.

[013] A power generating device may include a rechargeable battery a storage

capacitor, or may work directly with the EL lamp.

[014] According to one embodiment, the piezoelectric fiber matrix is mounted
between the EL lamp and the tire si'd-éwa!l, for example, in a rubber patch as
described above. According to another embodiment, the piezoelectric fiber
matrix is mounted separately to the tire sidewall and connected to the wire EL

lamp..

[015] A power generating device as described above is mounted to the tire at a
location where it will experience strain during rotation of the tire. Possible
locations include the tire sidewall and the crown. A rubber patch or EL assembly

as described above are mounted to the tire sidewall where flexing occurs in the

ground contacting portion of the tire.

[016] According to another alternative, the power supply is mounted in the
interior cavity of the tire, and the invention includes means for connecting the

power supply. to the EL lamp on the-outer surface of the tire.

[017] According to yet another alternative, the power generating device is an
electromagnetic generator having wire coils mounted to the wheel rim and a

magnet mounted to a stationary part of the vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS
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[018] The invention will be better understood by reference to the following

detailed description in conjunction with the appended drawings, in which:

[019] Figure 1 is a schematic diagram of a basic configuration of an

-electroluminescent device in accordance with the invention;

[020] Figure 2 illustrates a tire having an electroluminescent device in
accordance with the invention;

[021] Figure 3 illustrates a tire having an alternative electroluminescent device
in accordance with the invention;,

[022] Figure 4 is an alternative schematic diagram for an electroluminescent
device in accordance with the invention;

[023] Figure 5 is a section-view of a containing and mounting device for a flat
panel electroluminescent lamp; and,

[024] Figure 6 is a section view of a mounting means for a wire

electroluminescent lamp on a tire.

DETAILED DESCRIPTION

[025] An EL device for a tire in accordance with the invention, illustrated
schematically in Figure 1, includes an EL lamp 10, an EL driver 12, a power -
supply 14, an activator or switch device 16, and interface means 20 for mounting

the device to a tire.

[026] The interface means 20; as more fully described below, may include a
patch on which the device is mounted, a recess or groove shaped to accept the
device, a raised portion to accept the device, curing the device into the tire
sidewall, an adhesive layer, or another suitable manner of interfacing the device

with a tire.

[027] Figures 2 and 3 show two embodiments of electroluminescent devices for

a tire. The device in Figure 2~shows an electroluminescent (EL) lamp 10 of the
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flat panel type formed as a logo for the tire. Such flat panel EL lamps are very

thin and flexible.

[028] Figure 3 shows a tire having a wire EL lamp 10, which is flexible and is
shown bent in an attractive pattern. Such a wire can also be shaped as a logo or

to spell out a name or trademark.

[029] Although shown in an automobile tire, the device according to the
invention may be incorporated also in bicycle tires, motorcycle tires, truck tires, or
other vehicle tires. The invention can be used in an ornamental manner, as.
suggested by Figures 2 and 3. In addition, the invention can be used to help
improve the visibility of vehicles in the dark, and as such, may be ofpartlcularly

advantageous use on bicycles and emergency vehicles, for example.

[030] The device according to the invention may be lighted continuously or may
be pulsed for a flashing or strobe effect. Various configurations of the baéic
elements of the device in accordance with the inventior are possible. A
continuously lighted device may include é battery.ahd a switch for activating the
device. The switch may be manual (operated by the vehicle operator) or may be
operated by sensmg movement of the vehlcle Such a switch may be an
accelerometer or a pressure or deﬂectlon sensing element mounted on the tire,
for' example, a piezoelectric device. Such a switch circuit may include a timer to

shut the EL device off after a time period after detecting no movement of the tire.

[031] Other conﬁgurations ére also encompassed by the invéntion. The device
may include a battery for power and a device to trigger pulses to the light the EL '
lamp ih a flashing manner. The lamp may be made to flash at a particular
frequency. Alternatively, the device can be made to flash in coordination with the
rotation speed .of the tire. For example, an accelerometer or piezoelectric device
as mentioned above can sense rotations of the tire and act as the switch to
trigger a flash once each rotation. For an EL lamp in a logo form, the flash may
be timed for when the logo is at the top position in rotation to create an
interesting effect. By coordinating the timing and duration of the pulse with the

rotation speed of the tires, the EL lamp can be made to appear stationary at a
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selected point on the tire. The swntch may accordingly be positioned on the tire
relative to the position of the EL lamp to avond the need for a timer. Aitematlvely,

a microprocessor can be included, which can have a software timer function.

[032] An exemplary embodiment of the invention, shown schematically in Figure
4, includes a piezoelectric power generetor 22, such as that described in U.S.
Patent Application No. 10/143,535, filed May 10, 2002, which is incorporated by
reference for all it discloses. A charger, including a rectifier 24 and a buck
converter 26, is connected to the piezoelectric generator 22 to charge a power
storage device 14, a battery or storage capacitor, with energy from the
piezoelectric generator The piezoelectric generator or another sensor is used to
trigger or activate the device by sendmg an-enabling signal to a pulse sensor 16,
which relays the signal to the EL driver 12, which in turn, activates the EL lamp
10. The pulse sensor 16 also sends an enabling signal to the buck converter 26
for sending power to the storage device 14. . The storage device 14 may be any

energy storage device, including a rechargeable battery or a storage capacitor,

for example.

[033] According to another aspect of this embodiment, activating or switching
the EL lamp may be controlled by a microprocessor appropriately programmed

for activating the EL driver.

[034] In applications where small EL lamps or small power loads are required,

the device may simply include a piezoelectric power generator directly connected

to the EL driver and lamp.

[035] According to yet another alternative, the power generating device is an
electromagnetic generator having wire coils mounted to the wheel rim and a
magnet mounted to a stationary part of the vehicle. The control device is

mounted at a convenient location, and the electrical connection is made with the
EL lamp by electrical conductors. '
[036] According to a preferred embodiment, the EL device may be integrated in

a patch that may be applied to a tire sidewall. As shown in Figure 5, the

integrated patch assembly 30 includes a rubber patch 32. The patch includes a
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recess 34 on a front side to support and contain the EL device components. An
adhesive 36 is disposed on a mounting surface of the rubbér patch 32 to.adhere
the patch to a tire surface. The adhesive may be any adhesive capable of |
bonding rubber to rubber. The EL power components, which may-include a
battery 38 and a piezoelectric power generator 40, are positioned in the recess
34. The EL lamp 42 is positioned outward of the power components. The
electronics 44 for controlling the EL lamp are conveniently cured into a portion of

the patch 32, and appropriate electrical connections may be made.

[037] According to another aspect, the EL dévice may'include a flat baﬁery and
trigger device attached to a back side of the EL lamp to form a package or

assembly.

[038] According to another aspect of the invention,.the battery is removable for
recharging. Compatible with the embodiménts just described, and referring to
Figure 5, the EL lamp 10 and battery 38 would be removable from the patch 32.
The EL lamp 10 and battery 38 could be formed as a package that may be
removed, or these components may be separatefy removable. A recharging
device would be needed: The patch may include mechanical means to retain the
EL lamp and battery package, such as clips, a tongué-and-groove arrangement,
or other suitable means. Alternatively, other means, such as an adhesivé, could

be used to retain the EL lamp and battery package.

[039] The patch or package assembly may have a layer of an isolating material
between the patch or package and the tire sidewall. The isolating material
preferably has an adhesive compatible with tire rubber material on one face for
mounting on the tire sidewall. The isolating material helps prevent stresses from
being transmitted from the rotating tire to the EL device components, and helps
prevent oils and other compounds from migrating from the tire to the EL device.

A foamed elastomeric material provides a suitable isolating material.

[040] The portion of the tire on which the patch 30 or package assembly is

mounted may be provided with a recess corresponding in shape to the assembly.
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Alternatively, the tire,méy'be provided with a raised area to accept the patch or

package assembly.

[041] The device may be cured directly in the tire SIdewall in a space open -
externally to expose the EL lamp. A coating-of epoxy or other matenal may be
applied to the electrical components for protection when cured to the tire and to
isolate the components from the tire rubber materials. In addition, the EL device
may first be inétalled in a rubber suppbrtihg and integrating structure, similar to
the patch 32 described in connection with F iguré 5. to ensure that the device

cures properly to the sidewall.

[042] According to another aspect of the invention; the EL lamp méy-be
mounted separately from the other electronic corﬁponents, in particular the power
generating components, to take advantage of the tire's functional characteristics.
As seen in Figure 3, a power generating device or rotation sensor 50 may be
mounted to an inner surface of the tire. This embodiment includes means 52 for
conducting the power from thé interiorly located power device to the externally
located EL lamp. The connection may simply be Wire conductors cured in place
and extending through the tire sidewall. An alternative is a conductive element
positioned where it can be contacted from the interior power generating
components and the exterior EL lamp. An example may be a portion of the tire
sidewall rubber doped with conductive material, to which interior and exterior

connections may be made.

[043] According to another embodiment, illustrated in Figure 6, the means for
mounting the EL lamp to a tire includes a narrow groove 60 cut or formed in the
tire sidewall 62 to capture and retain a wire EL lamp 64. The wire 64 may be
held by an adhesive (not illustrated) applied in the groove 60. Alternatively, the
groove 60 is formed in a c-shape with edges 66 that overlap the open recess
area of the groove to capture and retain the wire 64. Of course, adhesive could
be added to the c-shaped groove to assist in retaining the wire. Advantageously,

the adhesive layer could include an isolating material, such as a foamed
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elastomer, to hélp protect the wire lamp. The wire 64 may also be cured in place
in such a groove. -
[044] The electronic control and power devices as described above are provided

for the EL wire famp device. The control and power supply could be located as
convenient, for example, in the tire or on a patch located on the outer surface of

the tire sidewall, with appropriate connection.
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What is claimed is:

1. An electroluminescent device for a tire, comprising:
an electroluminescent lamp; '

a power source for the electroluminescent lamp;

a control device; and,
interface means for mounting the electroluminescent lamp to a tire.

2. The device according to claim 1, wherein the electroluminescent lamp is a flat

panel.

3. The device according to claim 2, wherein the interface me_ans'includes a foam

layer having an adhesive for bonding with rubber on one face and an adhesive

for bonding with the flat panel on an opposite face.

4. The device according to claim 2, wherein the interface means include a patch

for supporting the eléctréluminescent lamp, power source and control device.

5. The device according to claim 1, wherein the electroluminescent lamp is a

wire.

6. The device according to claim 5, wherein the interface means is a groove

formed in the tire.

7. The device according to claim 1, wherein the interface means includes curing

the electroluminescent lamp, control device and power source to the tire sidewall.
8. The device according to claim 1, wherein the power source is a battery.

9. The device according to claim 1 wherein the power source is piezoelectric

generator.
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10. The device according to claim 1, wherein the power source is a battery

having a piezoelectric generator recharger.

11. The device according to claim 1, wherein the power source is an

electromagnetic generator.

12. The device according to claim 1, wherein the control device includes means

for energizing the electroluminescent lamp to flash.

13. The device according to claim 12, wherein the means for energizing includes
means for coordinating the timing and duration of an energizing pulse to create a

strobe effect.

14. A tire having an electroluminescent device, comprising:
a tire;
an electroluminescent lamp;

a power source for the electroluminescent lamp;

a control device; and,
interface means for mounting the electroluminescent lamp on a tire.

15. The tire according to claim 14, wherein the electroluminescent lamp is a flat

panel.

16. The tire according to claim 15, wherein the interface means includes a foam

layer having an adhesive for bonding with rubber on one face and an adhesive

for bonding with the flat panel on an opposite face.

17. The tire according to claim 15, wherein the interface means includes a patch

for supporting the electroluminescent lamp, power source and control device.
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18. The tire according to cilaim 14, wherein the ’é!eciroluminescent lamp is a

wire.

19. The tire according to claim 18, wherein the interface means is a groove

formed in the tire.

20. The tire according to claim 14, wherein the interface means includes Icuring

the electroluminescent lamp, control device and power source to the tire sidewall. .
21. The tire according to claim 14, wherein the poWer source is a battery.

22. The tire according to claim 14, wherein the power source is piezoelectric

generator.

23. The tire according to claim 14, wherein the power source is a battery having

a piezoelectric generator recharger.

24. The tire according to claim 14, wherein the power source is an .

electromagnetic generator.

25. The tire according to claim 14, wherein the power source is mounted in the
tire cavity and further comprising means for connecting the power source to the

electroluminescent lamp.

26. The device according to claim 25, wherein said means for connecting the

power source to the electroluminescent lamp comprises a conductor.

27. The tire according to claim 14, wherein the control device includes means for

energizing the electroluminescent lamp to flash.
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28. The tire according to claim 27, wherein the means for energizing includes
means for coordinating the timing and duration of an energizing pulse to cr_eate a

strobe effect.
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