WO 20087147912 A1 |0 0 00O I 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization Vd”Ij

) IO O O OO

International Bureau

(43) International Publication Date
4 December 2008 (04.12.2008)

(10) International Publication Number

WO 2008/147912 Al

(51) International Patent Classification:
HO04B 7/185 (2006.01)

(21) International Application Number:
PCT/US2008/064576

(22) International Filing Date: 22 May 2008 (22.05.2008)

(25) Filing Language: English

(26) Publication Language: English

(30) Priority Data:
60/931,120 22 May 2007 (22.05.2007) US

(71) Applicant and

(72) Inventor: CARPENTER, Eric, George [US/US]; 10523

Cozycroft Avenue, Chatworth, CA 91311 (US).

(74) Agent: WANG, Anne,; Christie, Parker & Hale, Llp, P.o.
Box 7068, Pasadena, CA 91109-7068 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AOQ, AT, AU, AZ,BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE,
EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID,
1L, IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC,
LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN,
MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH,
PL, PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, SV,
SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN,
ZA, 7M, 7ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB,GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MT, NL,
NO, PL, PT, RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG,
CIL, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:
with international search report

(34)

(54) Title: SYSTEM AND METHOD FOR PROVIDING EMERGENCY WARNINGS FOR A ROLLOVER VEHICLE

(57) Abstract: A system and method for providing emergency warn-
ings for a rollover vehicle is provided. In one embodiment, the invention
relates to a warning system for an automobile including a power source
configured to provide a current, a control circuit coupled to the power

100
) 4

' source, at least one position sensor coupled to the control circuit, the at
102 least one position sensor configured to detect at least one position of the
automobile with respect to a ground surface, and at least one light source
\ 4 coupled to the control circuit, wherein the control circuit is configured to
control current flow to the at least one light source based on the at least
106 == — 106 one position.
104 Q
108+ 108
106 — 106
= ~8
N ——
\_/ \
FIG. 1



10

15

20

25

30

35

WO 2008/147912 PCT/US2008/064576

SYSTEM AND METHOD FOR PROVIDING
EMERGENCY WARNINGS FOR A ROLLOVER VEHICLE

FIELD OF THE INVENTION

[0001] The present invention relates to a system and method for providing emergency
warnings for a vehicle that has rolled over. More specifically, the invention relates to a
system for warning automobile drivers, including emergency personnel, when an automobile

is involved in a rollover accident.

BACKGROUND OF THE INVENTION

[0002] Drivers of motor vehicles commonly activate hazard lights in the event of a traffic
accident or mechanical breakdown. Such hazard lights are effective provided that the driver
remains in a conscious state following a traffic accident and is physically able to manually
activate the hazard light system. In the case of vehicle rollovers, which can occur on
conventional roadways and highways or in remote locations such as hill sides and ravines,
drivers are often rendered unconscious or physically incapable of moving their arms or legs.
In these physical states, drivers are unable to activate any manual warning device, such as the
hazard lights, or otherwise call for help. This accident condition poses many safety hazards
to human life, not only for the driver of the affected vehicle, but also for other drivers and
emergency vehicles in oncoming traffic, which may be unaware of the disabled vehicle.
These hazard conditions often arise at night when the visibility of accident vehicles may be
limited. Depending on the orientation of the accident vehicle, vehicle lights may be
completely obscured or inoperable due to the accident.

SUMMARY OF THE INVENTION

[0003] The invention generally relates to a system and method for providing emergency
warnings for a rollover vehicle. In one embodiment, the invention relates to a warning
system for an automobile including a power source configured to provide a current, a control
circuit coupled to the power source, at least one position sensor coupled to the control circuit,
the at least one position sensor configured to detect at least one position of the automobile
with respect to a ground surface, and at least one light source coupled to the control circuit,
wherein the control circuit is configured to control current flow to the at least one light source
based on the at least one position.

[0004] In another embodiment, the invention relates to a method of generating a warning
concerning a condition of an automobile, the method including receiving power from a power
source, receiving information indicative of at least one position of the automobile, where the
at least one position comprises resting on a side of the automobile, providing power, based on
the at least one position, to a light source.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0005] FIG. 1 is a bottom view of an automobile having an emergency warning system in
accordance with an embodiment of the present invention.

[0006] FIG. 2 is a schematic block diagram of an emergency warning system including a
position sensing switch in accordance with an embodiment of the present invention.

[0007] FIG. 3 is a schematic block diagram of an emergency warning system including a
control circuit coupled to a position sensor in accordance with an embodiment of the present
invention.

[0008] FIG. 4 is a flow chart of a process for operating the control circuit of FIG. 3, in
accordance with an embodiment of the present invention.

[0009] FIG. 5 is a schematic diagram of an emergency warning system having a mercury
switch in accordance with an embodiment of the present invention.

[0010] FIG. 6 is a schematic block diagram of an emergency warning system having a
charging circuit in accordance with an embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0011] Embodiments of the present invention include systems and methods for warning
automobile drivers of a vehicle involved in a rollover accident. In some embodiments, the
warning system includes fully automatic emergency situation LED lights mounted to the
bottom of automobile. The lights can be automatically activated in the event that the
automobile is involved in a rollover traffic accident. The emergency lights can be hard-wired
to a position sensing switch, for example a mercury switch, which, when activated, enables
the LED lights to automatically flash for an extended period of time. The activated
emergency lights will alert oncoming motorists of the disabled vehicle's position in traffic.
The lights can be powered by an external battery pack that furnishes power independent of
the standard battery of the vehicle. In one embodiment, all of the emergency warning system
components (e.g., battery pack, mercury switch, wires and lights) are mounted underneath the
vehicle to the frame.

[0012] In some embodiments, a set of flashing LED indicator lights are automatically
activated once the position sensing switch has detected that the vehicle is no longer in an
upright position. The entire system can be affixed to the bottom of any motor vehicle (e.g., a
car, a truck or a tractor-trailer), and once activated, can immediately activate the indicator
lights, thereby alerting oncoming traffic, including emergency response vehicles, that the
vehicle is incapacitated and immobile. In other embodiments, the warning system is affixed
to other parts of the vehicle or integrated with the existing or standard automobile lighting
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systems that are a part of the automobile after it has been assembled by the original
manufacturer.

[0013] FIG. 1 is a bottom view of an automobile 100 having an emergency warning
system in accordance with an embodiment of the present invention. The emergency warning
system includes a battery 102 for providing power to the system, a position sensing switch
104 for detecting the position of the automobile, and warning lights 106 for warning other
drivers. The battery 102 is coupled to the position sensing switch 104 by electrical wiring
108. The position sensing switch 104 is coupled to the warning lights 106 by electrical
wiring 108.

[0014] In the illustrated embodiment, the battery 102 is mounted to a portion of the frame
of the automobile located toward the front of the vehicle. The battery 102 can be mounted
using a housing made of steel, plastic, or another suitable material. In some embodiments,
the battery 102 is a 12 volt battery. However, any suitable battery may be used, including
batteries supplying other voltages. In several embodiments, the battery is rechargeable. In
one such case, the battery is recharged using a charging system coupled to the standard
battery or alternator of the automobile. In some embodiments, the battery is the standard
battery of the vehicle.

[0015] The position sensing switch 104 can be any suitable switch for detecting a
position or an orientation of the vehicle with respect to the ground or ground surface. For
example, the position sensing switch may be a mercury switch. Other non-limiting examples
of suitable components for a position sensing switch include accelerometers, rolling ball
switches, tilt switches, tip over switches, gyroscopes, and the like. In a number of
embodiments, the position sensing switch can detect the position and orientation of the
automobile with respect to the ground. In some embodiments, the position sensing switch
detects whether or not the vehicle is upright. In various embodiments, the position sensing
switch includes one or more mercury switches, accelerometers, rolling ball switches, tilt
switches, tip over switches, gyroscopes, and the like. In the illustrated embodiment, the
position sensing switch is mounted to the undercarriage of the vehicle near a front and center
portion of the vehicle. In some embodiments, the position sensing switch can be mounted to
other portions of the undercarriage of the vehicle or to other areas of the vehicle other than
the undercarriage, such as, for example, the engine compartment.

[0016] The warning lights 106 can have any suitable construction. For example, the
lights can be light emitting diodes (LEDs). Other non-limiting examples of suitable warning
lights include halogen lights, xenon lights, incandescent lights and neon lights. In some
embodiments, the warning lights can include rotating lights or strobe lights to better catch the
attention of emergency crews or other drivers. In other embodiments, other lights commonly
used for emergency vehicles such as ambulances or police vehicles can be used. In the

illustrated embodiment, the warning system includes four banks of warning lights 106 that

3-
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are mounted such that they are approximately evenly spaced apart on the undercarriage of the
vehicle. In the illustrated case, two light banks are affixed near the front axel and two light
banks are affixed near the rear axel. In other embodiments, the warning lights can be
mounted in different locations on the vehicle, may be spaced with each other differently, may
include varying numbers of lights or banks of lights, and may include lights of various
shapes. In one embodiment, for example, the lights can be mounted to the undercarriage near
the wheels of the vehicle. In another, embodiment, a single light is mounted to the
undercarriage near the center of the vehicle.

[0017] FIG. 2 is a schematic block diagram of an emergency warning system 200
including a position sensing switch 204 in accordance with an embodiment of the present
invention. The position sensing switch 204 is coupled to a power source 202 and a light 206.
In several embodiments, the position sensing switch 204 controls the flow of power or
current to any number of warning lights.

[0018] The power source 202 can be any suitable power source. Non-limiting examples
of suitable power sources include the existing or standard automobile battery, one or more
fuel cells, one or more external batteries and other energy storage devices. In one
embodiment, for example, the power source is the standard battery of the automobile. In
several embodiments, the power source 202 can be implemented using the battery described
for FIG. 1. Similarly, in some embodiments, the position sensing switch 204 can be
implemented using the position sensing switch as described for FIG. 1. In various
embodiments, the light 206 can be implemented using the lights described for FIG. 1.

[0019] FIG. 3 is a schematic block diagram of an emergency warning system 300
including a control circuit 303 coupled to a position sensor 304 in accordance with an
embodiment of the present invention. The control circuit 303 is also coupled to a power
source 302 and a light 306. The control circuit 303 is configured to control the light 306
based on the input received from the position sensor 304. In one embodiment, the control
circuit is coupled to the existing or standard indicator lights of the vehicle. For example, the
control circuit can be coupled to any of the turn signal lights, the brake lights, the head lights,
the backup lights, or other vehicle lights. In one such case, the control circuit controls the
existing or standard vehicle lights (e.g., turn signals, brake lights and the like).

[0020] In other embodiments, a set of additional warning lights are coupled to the vehicle
in addition to the original vehicle lights. In some embodiments, the control circuit controls
both the additional warning lights and the standard vehicle lights. In such case, a variety of
lights from different locations on the car can be activated during an emergency that triggers
the position sensor. In some embodiments, the light 306 only includes aftermarket lights
affixed to the vehicle. As used herein, "aftermarket lights" refers to lights attached to, or
installed on, a vehicle after the vehicle has been shipped from the manufacturer of the
vehicle.
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[0021] In some embodiments, the control circuit is also coupled to an audio source. The
audio source can be a siren or other warning device that can provide audible warning to
drivers or pedestrians in the vicinity of the accident. In some embodiments, the position
sensor can include any number of position sensors. For example, in one embodiment, the
position sensors may include a number of mercury switches, tilt switches, or tip over type
switches.

[0022] In several embodiments, the power source 302 can be implemented using the
battery described for FIG. 1. In some embodiments, the power source 302 can be
implemented using the battery described for FIG. 2. In one embodiment, for example, the
power source is the standard battery of the automobile. Similarly, in some embodiments, the
position sensor 304 and control circuit 303 can be implemented using any of the position
sensing switches as described for FIG. 1 and FIG. 2. In one such case, the position sensor
304 and control circuit 303 are implemented as a mercury switch, a rolling ball switch or a tilt
switch. In various embodiments, the light 306 can be implemented using the lights described
for FIG. 1.

[0023] FIG. 4 is a flow chart of a process 400 for operating the control circuit of FIG. 3 in
accordance with an embodiment of the present invention. In block 402, the process receives
power from a power source. In block 404, the process receives information indicative of the
position of the automobile. In some embodiments, the received information is binary
information, indicating whether the automobile is upright or not upright (e.g., resting on a
side of the automobile). In other embodiments, the received information can indicate a
number of different positions of the automobile. In block 406, the process provides power to
at least one light source based on the position information.

[0024] In one embodiment, for example, if the position information indicates that the
vehicle is resting on a side, then the process provides power to the at least one light source.

In another embodiment, if the position information indicates that the vehicle is upside down,
then the process provides power to the at least one light source. In other embodiments, the
process can use a number of aspects of the position information to control the at least one
light source. For example, in one embodiment, the process receives information indicative of
the amount of acceleration experienced by the automobile. In such case, the process can
provide light to the at least one light source if the amount of acceleration is over a threshold
level.

[0025] FIG. § is a schematic diagram of an emergency warning system 500 having a
mercury switch 504 in accordance with an embodiment of the present invention. The system
500 includes a power supply input 502 for providing power to the system, the mercury switch
504 for detecting position, an adjustable timer 508 controlling power delivery for
programmable time periods, a flasher 510 for cycling power to a light, and a light-bar 506 for

providing a visual warning to others.
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[0026] In the illustrated embodiment, the power supply unit 502 provides a 12 volt direct
current (DC) voltage to one terminal of the mercury switch 504. A second terminal of the
mercury switch 504 is coupled to a positive switch input of the adjustable timer 508 and to
the light-bar 506. A negative switch input of the adjustable timer 508 is coupled to the
ground or negative terminal of the power supply 502 and to a normally closed terminal of the
timer 508. A common terminal of the timer 508 is coupled to a second terminal of the flasher
510. A first terminal of the flasher 510 is coupled to the light-bar 506. The mercury switch
504 can be mounted to a vehicle such that it can detect when the vehicle is involved in a
rollover type accident or another emergency condition. In one embodiment, the mercury
switch is mounted as described in the description for FIG. 1 above. In a number of
embodiments, electrical coupling is implemented using wire of suitable characteristics for the
voltage and current needed to power the components of the system.

[0027] In operation, when the mercury switch detects a vehicle rollover, the switch closes
to deliver power from the power supply to the adjustable timer. The adjustable timer can
then deliver power to the flasher for periodic cycles, where the period of the cycle is
adjustable. Once activated, the flasher can provide an oscillating power signal that causes
various lights of the light-bar to flash or to display strobe effects.

[0028] The power supply can be any suitable power supply capable of powering the light-
bar. In some embodiments, for example, the power supply is a 12 volt external battery. In
one such embodiment, the power supply is a BP3-12 valve regulated lead-acid rechargeable
battery made by B & B Battery USA, Inc. of Commerce, California. In another embodiment,
the battery of the vehicle, or the standard battery, is used for the power supply. The mercury
switch may be any suitable mercury switch. In one embodiment, for example, the mercury
switch is a CM1260 mercury switch made by Comus International of Clifton, New Jersey. In
other embodiments, the mercury switch can be replaced with any one of the position sensing

switches described above. In some embodiments, the mercury switch is implemented using

more than one mercury switch or using more than one other position sensing switch.

[0029] Similarly, the adjustable timer may be any suitable adjustable timer. In some
embodiments, for example, the adjustable timer is a HDFA Series Adjustable Recycling Time
Delay Relay made by Amperite Company of West New York, New Jersey. The flasher may
be any suitable flasher. In one such embodiment, for example, the adjustable timer is
configured to allow 3 flashes per second. In some embodiments, the flasher is a DF Series
Flasher made by Amperite Company of West New York, New Jersey. In one such case, the
flasher is configured for 120 flashes per minute. In several embodiments, the flasher controls
the cycle of oscillation and the timer controls the periods of time that the flasher is enabled.
Thus, in some embodiments, the combination of the timer and the flasher allows a user of the
emergency warning system to have complete control over the flash cycle and the period of
oscillation of the flasher.
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[0030] The light-bar can be any suitable combination of lights. In one embodiment, for
example, the light-bar is a 12 volt LED light strip made by 3M of St. Paul, Minnesota. In
other embodiments, the light-bar includes any number of lights common to emergency
vehicles such as ambulances or police vehicles. The light-bar can be mounted to the
undercarriage of a vehicle such that it is, to the greatest degree possible, visible to
approaching vehicles. In a number of embodiments, the light-bar is mounted to the
undercarriage of the vehicle such that the light-bar is both visible to approaching vehicles
when the vehicle is resting on its side and sufficiently recessed such that the light-bar is
unlikely to be damaged when the vehicle passes over debris on a roadway.

[0031] FIG. 6 is a schematic block diagram of an emergency warning system 600 having
a charging circuit 608 in accordance with an embodiment of the present invention. The
system 600 includes a rechargeable battery 602 for providing power to the system, a position
sensing switch 604 for detecting the position of an automobile, a light 606 for warning other
drivers in the vicinity of the automobile, a charging circuit 608 for charging the rechargeable
battery, and a charging source 610 for providing power to recharge the battery. The charging
circuit 608 is coupled to the rechargeable battery 602 and to the charging source 610. In most
embodiments, the charging source 610 is the standard automobile battery or the standard
alternator of the vehicle having the emergency warning system. The position sensing switch
604 is coupled to the rechargeable battery 602 and the light 606.

[0032] In other embodiments, the warning system 600 includes a control circuit that
responds to input received from the position sensing switch 604 to activate the light 606. In
some embodiments, the light includes one or more warning lights common to emergency
vehicles such as ambulances or police vehicles. In several embodiments, the charging circuit
and charging source can be used with any of the emergency warning systems described
above.

[0033] In operation, the charging circuit can monitor the level of energy (e.g., voltage)
stored in the rechargeable battery 602. Based on the level of energy, the charging circuit
enables a charging voltage to be applied to the rechargeable battery for a predetermined
period of time or until the level of stored energy is increased to a predetermined level.
[0034] While the present invention has been illustrated and described with reference to
certain exemplary embodiments, those of ordinary skill in the art understand that various
modifications and changes may be made to the described embodiments without departing
from the spirit and scope of the present invention as defined by the following claims.
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WHAT IS CLAIMED IS:

1. A warning system for an automobile comprising:

a power source configured to provide a current;

a control circuit coupled to the power source;

at least one position sensor coupled to the control circuit, the at least one position
sensor configured to detect at least one position of the automobile with respect to a ground
surface; and

at least one light source coupled to the control circuit;

wherein the control circuit is configured to control current flow to the at least one

light source based on the at least one position.

2. The waming system of claim 1, wherein the control circuit and the at least one

position sensor comprise a mercury switch.

3. The warning system of claim 1, wherein the control circuit and the at least one
position sensor comprise a switch selected from the group consisting of mercury switches,
rolling ball switches, tilt switches, tip over switches, and combinations thereof.

4, The warning system of claim 1, wherein the position sensor is selected from
the group consisting of mercury switches, rolling ball switches, tilt switches, accelerometers,

gyroscopes, and combinations thereof.

5. The warning system of claim 1, wherein the control circuit comprises:
a flasher circuit coupled to the at least one light source, the flasher circuit configured

to intermittently activate the light source.

6. The warning system of claim 5, wherein the control circuit further comprises:
a timer circuit coupled to the flasher circuit and to the position sensor, the timer

circuit configured to activate the flasher for a period of time.

7. The waming system of claim 1, wherein the power source is selected from the
group consisting of a standard battery of the automobile and an alternator of the automobile.

8. The waming system of claim 1, wherein the power source is an external
battery.
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9. The warning system of claim 8, further comprising a charging circuit coupled
to the external battery and to a power source of the automobile, the charging circuit

configured to charge the external battery.

10.  The warning system of claim 9, wherein the power source of the automobile is
selected from the group consisting of a standard battery of the automobile and an alternator of

the automobile.

11.  The warning system of claim 1, wherein the at least one light source comprises
an LED.

12.  The warning system of claim 1, wherein the at least one light source comprises
a standard light of the automobile.

13.  The waming system of claim 1, wherein the at least one light source is
selected from the group consisting of LEDs, halogen lights, incandescent lights, xenon lights,

neon lights, and combinations thereof.

14.  The warning system of claim 1, wherein the at least one light source is

selected from the group consisting of rotating lights, strobe lights, and combinations thereof.

15.  The warning system of claim 1, further comprising an audio source coupled to

the control circuit, the audio source configured to generate one or more warning sounds.
16.  The warning system of claim 15, wherein the audio source comprises a siren.

17.  The warning system of claim 1, wherein the at least one position comprises
resting on a side of the automobile.

18.  The warning system of claim 1, wherein the automobile is selected from the

group consisting of a car, a truck, and a tractor-trailer.

19.  The warning system of claim 1, wherein the control circuit is configured to
enable current flow to the at least one light source when the at least one position is a position
selected from the group consisting of resting on a side of the automobile and resting upside
down.
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20. A method of generating a warning conceming a condition of an automobile,
the method comprising:

receiving power from a power source;

receiving information indicative of at least one position of the automobile, where the
at least one position comprises resting on a side of the automobile;

providing power, based on the at least one position, to a light source.

-10-
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