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

(19) World Intellectual Property
Organization

International Bureau
(10) International Publication Number

(43) International Publication Date WO 2012/112231 A2
23 August 2012 (23.08.2012) P O P C T

(51) International Patent Classification: CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
B60Q 11/00 (2006.01) B60Q 1/52 (2006.01) DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,

HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP, KR,
(21) International Application Number: KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD, ME,

PCT/US20 12/000098 MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ,

(22) International Filing Date: OM, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SC, SD,

2 1 February 2012 (21 .02.2012) SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(25) Filing Language: English
(84) Designated States (unless otherwise indicated, for every

(26) Publication Language: English kind of regional protection available): ARIPO (BW, GH,

(30) Priority Data: GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, SZ, TZ,

12/932,148 18 February 201 1 (18.02.201 1) US UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,

(72) Inventor; and DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
(71) Applicant (for all designated States except US): OBER- LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,

HOLTZER, Steven, L. [US/US]; 1341 1 Riker Road, SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
Chelsea, MI 481 18-9596 (US). GW, ML, MR, NE, SN, TD, TG).

(74) Agent: OBERHOLTZER, Steven, L.; 1341 1 Riker Road, Published:
Chelsea, MI 481 18-9596 (US).

— witho'uuti iLnntieerrnnautiiLoonnauli sseeaurrcchn rreeppoorrtt aunnda to be republished
(81) Designated States (unless otherwise indicated, for every upon receipt of that report (Rule 48.2(g))

kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

(54) Title: MOTOR VEHICLE LIGHT SYNCHRONIZATION SYSTEM

<

FIG - 1

(57) Abstract: A synchronization system for motor vehicles which enable external blinking or flashing lights of one or a number of
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signals are used to establish the phasing of the flashing or blinking oscillations. Applications for emergency vehicles and aircraft are
also disclosed.



MOTOR VEHICLE LIGHT SYNCHRONIZATION SYSTEM

FIELD OF INVENTION

[0001] This invention relates to motor vehicles, and particularly to a system for

synchronizing signal functions of one or a number of motor vehicles.

BACKGROUND AND SUMMARY OF THE INVENTION

[0002] Certain external signal lights of motor vehicles, such as blinking turn signals and

emergency flashers, are timed to go from their low to their high illumination states using a

timer within the motor vehicle. Because this timer is not coupled outside the vehicle, it is not

synchronized with other motor vehicles or with any external signal. This invention is a

system for enabling a number of motor vehicles to have synchronized functions, such as

external blinking signal lights or emergency flashers. By using an external timing signal,

such as obtained by a global positioning system satellite, cellular phone system, or local

wireless computer network (WiFi) reception, a number of vehicles can have synchronized

blinking light signals. Thus when turn signals or emergency flashers are activated, a number

of vehicles could be caused to have their flashing external lights synchronized flashing at the

same time. The synchronization could be consistent within certain motor vehicle groups,

such as those manufactured by a particular OEM vehicle manufacturer. For example,

drivers of certain types of motor vehicles, such as sports car or luxury models made by a

certain manufacturer, can be controlled to have synchronizing blinking turn signal and/or

emergency flasher functions. Thus, when a number of vehicles are preparing to make a turn

and are stopped at a roadway intersection, or awaiting traffic, these synchronized vehicles

would have turn signals or emergency flashers flashing on and off together. This would

provide a sense of community among drivers of such similar vehicles. The drivers may also

indentify this feature as an indication of precision and that the vehicle incorporates high

technology with leading edge functions, advantageous for marketing the vehicle. In addition

to providing a potentially desirable feature for motor vehicle owners, such synchronization

could also provide other benefits. For example, police, fire, or other emergency crews could

have such synchronizations so they would be better able to identify one another, which may

be especially useful in covert operations. Using the invention, vehicles in parades or other

demonstrations could also be synchronized for dramatic effects.

[0003] Additional benefits and advantages of the present invention will become apparent

to those skilled in the art to which the present invention relates from the subsequent



description and preferred embodiment of the append claims, taken in conjunction with the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0004] Figure 1 is a pictorial view showing two motor vehicle having a synchronization

system in accordance with this invention;

[0005] Figure 2 is a schematic diagram of the system in accordance with this invention

as incorporated into a motor vehicle;

[0006] Figure 3 is a graph showing the synchronization of light functions between two

motor vehicles; and

[0007] Figure 4 is a graph showing the synchronization of light functions between two

motor vehicles having offset synchronization.

DETAILED DESCRIPTION OF THE INVENTION

[0008] In Figure 1, two motor vehicles are shown designated by reference numbers 10

and 2 which may be operated on a roadway in close proximity with one another or some

distance apart. Motor vehicles 10 and 12 incorporate rear signal lamps 14 and front signal

lamps 16. Signal lamps 14 and 16 are associated with a turn signal function for the motor

vehicles 10 and 12, and may also operate as emergency flashers. Thus, the signal lamps

14 and 16 exhibit high and low illumination states in accordance with motor vehicle

certification requirements, operate in a blinking or flashing manner to provide signals for

other drivers. In some cases, the lamps 14 and 16, when operating in a blinking or flashing

manner, turn off completely and on, in other cases, the lamps are formed from a number of

discrete lamps, such as LEDs in which one group stays illuminated while another group is

turned on and off. To refer to both types, "blinking" or "flashing" in this description refers to

going between high and low illumination states.

[0009] In accordance with the present invention, motor vehicle 10 and 2 both receive

signals from some external source, such as a cell phone tower 18 which radiates radio

frequency signals as part of a cellular phone network. These signals include a timing or

clock function. Alternatively, or in addition to cell phone tower 18, global positioning system

(GPS) satellite 20 similarly generates signals for ground based systems which is part of a

constellation of similar satellites used to provide GPS position indications for vehicles,

handheld units cell phones, and other devices on earth. Like cell phone tower 18, signals

from GPS satellite 20 includes timing signals or information. GPS signal timing elements are

highly accurate and are part of the fundamental operational functions of the GPS system.



Other satellite signals could be used such as those part of satellite radio networks. Wireless

computer "WiFi" networks may also generate timing signals which could be utilized.

[0010] Motor vehicles 10 and 12 both include receiving antenna 22 and onboard

receiver 24 which receive the externally produced signals captured by antenna 22 which are

used for multiple functions, including, in accordance with the present invention, the control of

signal lamps 4 and 16.

[0011] Figure 2 illustrates diagrammatically the system 26 in accordance with this

invention. The elements shown in Figure 2 are present in each of motor vehicles 10 and 12,

and any number of additional vehicles for which the synchronization function is desired. As

shown, receiving antenna 22 is connected with receiver 24 which outputs timing signals sent

to control unit 28. Control unit 28 in turn controls the illumination of front turn signals 16,

divided into left and right hand front turn signals 16L and 16R respectively, and rear turn

signals, divided into left and right hand rear lamps 14L and 14R, respectively.

[0012] With reference to Figure 3, the operation of the illumination of front and rear

signal lamps 14 and 16 is described. The graph of Figure 3 shows the illumination of the

lamps with respect to time for vehicles 10 and 12 when the flashing or blinking function is

activated. In the graphs, square waveforms are shown which correspond with either a

control signal alone or the illumination level of the lamp being controlled. A control signal

alone is indicated by dotted lines for the control of the lamp illumination, which is defined by

control system 26. The lines of the square wave are shown in full lines when the signal lamp

is illuminated at the high level. In the graphs of Figures 3 and 4, the vertical axes indicate the

presence of the illumination intensity control signal, and when the signal light is illuminated.

The vertical axes also indicate the electrical current applied to the signal lights (or their

illumination intensity). The graph shows an oscillation pattern in a square wave form, going

to a high level to a low level in a cyclical manner. Any number of additional motor vehicles

could also have the synchronization pattern illustrated in Figure 3 . As shown over time, the

control signal is low until reaching T and stays high until T2, goes low in a dwell period to T3

and high again until T . The lamps are illuminated in accordance with the square waveform.

This process continues for as long as the turn signal or blinking lamp functions of one

vehicle or multiple vehicles are activated.

[0013] Preferably, control unit 28 receives the external timing signals and provides a

running stream of commands, such as the pulse string shown in Figure 3, irrespective of

activation of the flashing or blinking function. When the vehicle operator activates the turn

signal or emergency flashing function, they are operated in accordance with the timing

schedule shown in Figure 3. For example, vehicle 10 may have the turn signal activated at

T . This corresponds to a period of the low illumination state and thus the signal would not



be activated until reaching T where the signal is illuminated as indicated by the full lines in

Figure 3. If the operator deactivates the signal at T the illumination returns to the low level.

Vehicle 12 may have its turn signal activated at time T7, which is during a phase of

illumination at the high level. The pulse string in the lower portion of Figure 3 is dotted until

the light is illuminated at T6. Thus the initiation of activation of the turn signals of vehicles 10

and 12 is done at a time independent of other vehicles, but very quickly both vehicles

become exactly synchronized with the signal lamps going from the high to the low states at

the same time.

[0014] Figure 4 shows that the synchronization can occur within groups in a manner

which differ from one another. For example, one vehicle manufacturer could choose a

certain distinct synchronization pattern and another could use one that differs. As shown in

Figure 4 , Group A shows one synchronization pattern, whereas Group B has the same

periods of high and low illumination levels, but the square wave pattern has a phase

difference from group A . Group C has a longer high illumination level period as compared to

Groups A or B. In this manner, a number of vehicles could be synchronized in accordance

with Group A, another group of vehicles synchronized in accordance with Group B, and

finally, yet another synchronized in accordance with Group C. Many different illumination

patterns could be selected, with multiple vehicles sharing a pattern which may differ from

other groups.

[001 5] In certain conditions, it may be unreliable to control the flashing or blinking light

functions of a motor vehicle strictly using external signals. Accordingly, the vehicle could

use an internal blinking timer 30, shown in Figure 2 having a set blinking period where the

phasing of the flashing is set periodically to the external signal. Thus synchronization

phasing occurs periodically, whereas the cyclical flashing is timed using internal timer 30.

External "atomic clock" signals could reset an internal clock at a regular schedule. In this

way, when the vehicle clocks are synchronized, they can provide synchronized flashing even

though not being controlled at all times by external signals. Alternately, an internal clock of

each vehicle with a group could be synchronized at the factory to provide synchronous

timing capabilities. If such internal clocks have sufficient accuracy, the synchronization step

of initializing the clocks may be done only once. In this approach, the external timing signal

is the initialization step done when setting the clocks. Thereafter, the precision of the

internal timer or clock is used to provide synchronization over a long period of time (even

years) without "resynchronization".

[001 6] The invention may also be implemented in its simplest form by a single vehicle

having its blinking or flashing light function having its pulsing pattern controlled or based on

an external signal timing que.



[001 7] In addition to being useful as a means of providing a sense of identity among

operators of similar vehicles, the system in accordance with this invention might be used in

police or military work where it may be useful for a group of vehicles to be able to determine

if separated vehicles are part of a group. With non-synchronized vehicles, as in accordance

with the prior art, synchronization of turn signals may appear to be occurring, although they

are operated autonomously, but after a period of simultaneous operation, a lack of

synchronization becomes apparent.

[001 8] This invention may also have applicability for motor vehicles which are not road

vehicles, for example in aircraft. Aircraft have anti-collision warning lamps that flash at low

altitudes and during airport traffic maneuvering. Such flashing functions may also be

synchronized in accordance with this invention to provide various benefits. The frequency

and pattern of synchronization could be used to identify aircraft of a particular type or

manufacturer. Outbound and inbound flights could have different flashing patterns. Air traffic

controllers could have a flashing light on their console and determine if the flashing pattern

matches flashing patterns of incoming aircraft traffic for confirming their identification. While

flying at low altitudes in poor visibility the aircraft's flashing lights can obscure visibility,

particularly in fog or rain conditions. Various aircraft could have intentionally out of phase

blinking flashers to enable more positive visual identification of other aircraft for anti-collision

benefits. When one aircraft's beacon is flashing "on" while the other is "off', visual

identification is more likely. Aircraft receive other types of external timing signals from airport

and directional beacons such as "VOR" beacons, which can function as the external timing

signal.

[0019] While the above description constitutes the preferred embodiment of the present

invention, it will be appreciated that the invention is susceptible to modification, variation and

change without departing from the proper scope and fair meaning of the accompanying

claims.



CLAIMS

1. A system for synchronizing a flashing or blinking signal light function of a motor

vehicle, comprising:

a receiver in the motor vehicle for receiving an external timing signal and outputting a

control signal, and

a control unit in the vehicle for receiving the control signal and controlling the phasing

of the signal light function of the motor vehicle.

2. A system in accordance with Claim 1 wherein the signal light functions of a plurality

of motor vehicles are based on the external timing signals such the plurality of vehicles

exhibit synchronization of their signal light functions.

3. A system in accordance with Claim 1 wherein the signal light function is turn signals

of the motor vehicle.

4. A system in accordance with Claim 1 wherein the signal light function is emergency

flashers of the motor vehicle.

5. A system in accordance with Claim 1 wherein the external timing signal is a radio

frequency signal received by an antenna of the vehicle from one or more global positioning

system satellites.

6. A system in accordance with Claim 1 wherein the external timing signal is a radio

frequency signal received by an antenna of the vehicle from a cellular telephone antenna.

7. A system in accordance with Claim 1 wherein the external timing signal is a radio

frequency signal received by an antenna of the vehicle from a satellite radio satellite.

8. A system in accordance with Claim 1 wherein the signal light function is one or more

external lights which flash from a high illumination level to a low illumination level.

9. A system in accordance with Claim 2 wherein the synchronization comprises

causing the signal light function of the plurality of external light to move to the high and the

low illumination levels at the same time.



10. A system in accordance with Claim 2 wherein the plurality of motor vehicles includes

at least two groups having synchronization patterns which differ one another.

1 . A system in accordance with Claim 2 wherein the control unit of a first vehicle

generates a first oscillation pattern which is synchronized with a second oscillation pattern of

a second vehicle and the light signal functions of the first and second vehicles are controlled

in response the oscillation patterns when the operator of the vehicles activate the external

light function.

12. A system in accordance with Claim 1 wherein the control unit includes an internal

timer which generates a cyclical illumination control signal and the external control signal is

used to establish the phasing of the illumination pattern.

13. A system in accordance with Claim 12 wherein the external timing signal is a

synchronization signal for setting the internal timer to synchronize with other of the vehicles.

14. A system for synchronizing signal light functions of a plurality of motor vehicles in the

form of external lights which flash or blink from a high illumination level to a low illumination

level, comprising:

a receiver in a motor vehicle for receiving external timing signals and outputting a

control signal, and

a control unit on the vehicle for receiving the control signal and controlling a signal

light function of the motor vehicle such that the plurality of the vehicles exhibit

synchronization of their signal light functions such that the external lights of the plurality of

the vehicles move to the high and the low illumination states at the same time.

15. A system in accordance with Claim 14 wherein the signal light function is turn signals

of the motor vehicle.

16. A system in accordance with Claim 14 wherein the signal light function is emergency

flashers of the motor vehicle.

17. A system in accordance with Claim 14 wherein the external timing signal is a radio

frequency signal received by an antenna of the vehicle from one or more global positioning

system satellites.



18. A system in accordance with Claim 14 wherein the external timing signal is a radio

frequency signal received by an antenna of the vehicle from a cellular telephone antenna.

19. A system in accordance with Claim 14 wherein the external timing signal is a radio

frequency signal received by an antenna of the vehicle from a satellite radio satellite.

20. A system in accordance with Claim 14 wherein the synchronization comprises

causing the signal light function of the plurality of external light to move to the high and the

low illumination levels at the same time.

2 1. A system in accordance with Claim 14 wherein the plurality of motor vehicles

includes at least two groups having synchronization patterns which differ one another.

22. A system in accordance with Claim 14 wherein the control unit of a first vehicle

generates a first oscillation pattern which is synchronized with a second oscillation pattern of

a second vehicle and the light signal functions of the first and second vehicles are controlled

in response the oscillation patterns when the operator of the vehicles activate the external

light function.

23. A system in accordance with Claim 14 wherein the control unit includes an internal

timer which generates a cyclical illumination control signal and the external control signal is

used to establish the phasing of the illumination pattern.

24. A system in accordance with Claim 14 ' wherein the external timing signal is a

synchronization signal for setting the internal timer to synchronize with other of the vehicles.
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